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WORLD POPULATION AND 
RESOURCES 


T is generally conceded that & great effort will be 
required to supply the world’s increasing popula- 
tion with adequate food, fuel and raw materials 
durmg the next half-century; the complexity, 
magnitude and seriousness of that problem is well 
stated in simple terms in a broadsheet (No. 362) 
dated April 26, issued by Political and Economic 
Р ing. Prepared essentialy вв & contribution to 
the World Population Conference in Rome, the 
broadsheet formulates the main issues in a way that 
every oitizen can understand, and its summary and 
conclusions should contribute also to a much more 
intelligent appreciation of the value and limitations 
of the Technical Assistance Programme of the United 
Nations, the Colombo Plan and the projects promoted 
by the United States in accordance with the Point 
Four Plan than is frequently apparent in discuasions 
in Parliament and elsewhere. The fact that 16 limits 
ita survey to no more than A.D. 1980 may well help 
to drive home the urgency of the situation. 

The situation to which Prof. A. V. Hill referred in 
his presidential &ddreea at Belfast to the British 
Association is here presented, not as в dilemma, 
ethical or otherwise, but as a problem demanding 
imperatively constructive thought and concerted 
action. PEP pointe out that during the past two 
hundred and fifty years medical science has been de- 
veloping gradually in Western countries, and its effect 
on the population has been gradual; corresponding 
reductions in birth-rates have kept the repercussions 
within bounds. Now the conquest of disease is 
making its impact felt much more rapidly on the 
much larger non-European populations. These are 
expanding on such an enormous soele that it is 
possible that the world increase durmg 1950-80 may 
about equal the entire world population in 1000. 

The reception of Prof. Hill’s address two years ago 
would in itself seem to justify the contention by 
P E P that even informed opinion has scarcely begun 
to appreciate the magnitude of the economic, social 
and. political problems which are being generated by 
в ourrent net increase of more than 70,000 persons a 
аву that is stil tending to rime. Such books as 
"Four Thousand Million Mouths" апа "Soil and 
Civilization” only direct attention to one facet of the 
problems, and probably the only one to which the 
ordinary citizen has given even pasaing attention. 
The most pressing of these problems is, as РЕР 
pointe out, that of finding food, materials, fuel and 
power to take care of the vast increase and at the 
same time to enable reasonable improvements to be 
made in the standards of life of the large numbers at 
present below & decent minimum level. Whether 
simultaneously it wil be possible to realize some of 
the existing expectations for rising standards of life 
in the more advanced countries is certainly open to 
question, and lkely to depend on conditions not yet 
sufficiently clearly understood: it can scarcely be 
taken for granted, as the broadsheet seems to 
imply. 
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The examination of the present poaition presented 
by PEP suggests that the growth of world food 
supplies holds a precarious and narrow lead over the 
growth of world population. The practical problem, 
however, is for each country to feed itself, since for 
most countries importe offer no regular relief to 
home production. The implication of this view for 
the United Kingdom is reinforced, moreover, by & 
firm warning against over-optimistio expectations of 
large increases in agricultural output in particular 
areas oompered with that long maintained by the 
more agrioulturally advanced and favourably placed 
food-producing countries. With about sixteen per 
cent of the land area of the world, the U.S.8.R. still 
has difficulty in feeding its eight per oent of the 
world population. 

In many of the worst-fed countries, the rate of 
increase in population is above the average and the 
rate of expansion of food supply only average or 
below the average. These countries are also faced 
by exceedingly difficult economic problems, especially 
in regard to provision of easential capital and the 
development of industry and publio services. These 
factors have already damped the optimism with 
which the Colombo Plan was at first regarded, and 
the report of the Indian Planning Oommission which 
Prof. НШ quoted has algo prompted a more realistio 
view of the situation. The analysis of the highest rates 
of increase in the production of food to be attained 
in the most favourable circumstances and of foresee- 
able technical improvements as given in the P EP 
broadsheet discloses no sound basis for the view that 
production will more or leas automatically keep pace 
with the needs of growing population. Indeed, in 
the absence of a much more rapid reduction in birth- 
rates than is at present in sight, it is obvious that 
the increasing control of disease in the less developed 
countries is likely to lead to a further expansion in 
population which will render this most improbable. 

The broadsheet does not enter into & discussion of 
the situation m regard to fuel and power supplies 
and raw materials, or the demand on the world’s 
economy, for example, that is entailed in the pro- 
vision of the fertilizers required for the increased 
production of wheat and other foodstuffs. Ib notes 
that implication, for the group which prepared the 
broadsheet considered also the poasibilities of creating 
resources without calling on any material at present 
of economic value or likely to become scarce. Its 
extensive inquiries, however, disclosed no such 
developments affecting foodstuffs likely to prove of 
first-rate importance during the next thirty years. 

In this respect the broadsheet is leas optimistic 
than Sir Harold Hartley was in his recent Fawley 
Foundation Lecture (Nature, June 12, p. 1126); but 
itis ошу fair to add that the broadsheet attempts 
no more than a presentation of the broad out- 
linea of a problem to be discussed more fully in a 
subsequent report, which will also review the relation- 
ship to population of supplies of fuel and power and 
of raw materials. It aims at stimulating the searching, 
informed and dispassionate discussion of the facts in 
all countries and among all shades of opinion, with 


the view of agreeing on a diagnosis. This is the 
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immediate need, for only a few governmenta, notably 
that of India, have shown a lively awareness of their 
own problems of matching resources with population. 

Bo far as the broadsheet touches on the long-term 
outlook for supplies of raw materials, fuel and power, 
it is quite as realistio as Sir Harold, and though leas 
reassuring it does not anticipate that unmanageable 
difficulties will be encountered in these fields in the 
near future. Apart from its warning about the limita 
Bet to the general achievement of the best rates of 
increased production of food in particular areas, and 
of the danger that the rate of increase in population 
may iteelf increase with the rate of morease of food 
production, the broadsheet is of real value for the 
way in which it mdioates, even more clearly than 
did Sir Harold Hartley, that we are faced wrth a 
series of competitive—not complementary—demands 
and probleme. The four unsolved problems are: 
increasing existing food production sufficiently to 
supply extra suitable foods for the annual increase 
in population; providing suitable foods for the 
undernourished section in the existing population ; 
produomg without detriment to food supply 
sufficient raw materials, fuel and power to enable 
the increased world population to earn ite living 
and add to ita wealth; and ensuring either восевв 
for the increased population to areas where extra 
food and raw materials can be produced, or the 
transport and distribution of an increased supply 
of food and raw materials to countries deficient 
in home supplies on terms which they are able 
to pay. 

It is this note of realiam that requires sounding 
to-day. Sir Harold Hartley, in his Fawley Foundation 
Lecture, and also the P E P broadsheet, admit that 
possibly entirely novel methods discovered as а 
result of biochemical, microbiological or photo- 
chemical research may offer an important oontribn- 
tion to inereased food production without the strain 
on limited resources which the expansion of oon- 
ventional agriculture would involve. There, however, 
he reminds us of the importance of an ecological 
approach. The careleas disturbance of the balance 
of Nature may have unforeseen and serious con- 
sequences. If the dangers to mankind depicted with 
some journalistic licence in Jungk’s ‘To-morrow ia 
Already Here” are to be avoided, much more serious 
ecological research will be required im forestry, 
agriculture and horticulture, pest control and animal 
health and nutrition, nor is such research likely to 

Meanwhile, as P E P pomte out, no serious evidence 
has been produced to show that there is extra 
cultivable land anywhere of sufficient extent and 
quality and capable of sufficiently rapid development 
to make any worth-while contribution to the urgent 
task of feeding the world’s daily increment of 
population; пог can that increment be fed on 
generalizations or on hopes of what might be done 
assuming levels of capital and equipment, technioal 
skill, education and management which are not, and 
are unlikely to become, available. Much can be done 
fairly quickly to improve yields and output from 
existing farmlands through better seed and livestock, 
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better farming, more and improved fertilizers, simple 
but more effective equipment, more double cropping 
in suitable climates, and through reducing waste. 
Unfortunately, the very countries where the urgency 
of achieving these improvements is greatest and 
where the opportunities are most obvious are also 
those in which defloiencies in education, adaptability, 
capital, equipment, communications and physical 
vigour are moet serious. : 

In directing attention to the limitations which 
such factors place on technical advances and in 
pointing to the contributions which oan come from 
better education and the increased vigour arising 
from improved health, ва well as from such capital 
developments as irrigation and drainage, РЕР in 
this broadsheet tends to correct the materialistic 
emphasis and outlook of Sir Harold’s lecture. Sir 
Harold seems to overlook not only the importance of 
this fastor of education but also the demands which 
are made on man himself. The self-control which is 
demanded—partioularly in those areas where popu- 
lation is increasing most rapidly and malnutrition is 
most rife—in order that the greater productivity 
which the wise use of Boienoe could bring is to keep 
pace with the needs of an increasing population is 
unlikely to come unless the campaign against want 
is accompanied by a no less vigorous campaign against 
ignorance. Nor is the driving force for such & cam- 
paign to be found in any view of man that takes 
account solely of his physioal or material needs. 

In Asia and Africa, as in the West, man’s hope of 
a richer and fuller life m any sense resta ultimately 
on & worthy view of man himself. It is true that, in 
the backward areas of the world, men oan only rise 
to their full stature and make free judgments between 
right and wrong when science and industry have 
removed want and malnutrition and the ignorance 
whieh is largely responsible for these conditions. It 
ig true also that below & certain level of physical 
existence few men oan have any apprehension of 
moral or spiritual values of life, and it is nob 
materialistic to be concerned with devising ways and 
means whereby ordinary men and women may be 
raised above this animal level of existence. 

Nevertheless, the problem is not & purely physical 
or matarialistio one. Primarily, ib is an intellectual 
problem—a challenge to man’s intellect as well as 
to his self-control. Education, as already indicated, 
is one of its most important aspects, and this is 
true at the primary or secondary school level, in 
the colleges, in the technical colleges, and at the 
university level, within and without the walls. 
The solution of this problem involves much more 
than the right use of science and technology for 
the efficient use of man's material resources, the 
appropriate training of а sufficient number of 
scientists and technologists and technicians, and 
attracting able pupils to pursue such careers. It 
equally depends on using the new means of education 
which science has provided to tram men and women 


to understand how to make use of the possibilities ' 


latent in science and technology, and the dangers 
inherent in the abuse of those possibilities, and to 
appreciate what is demanded in the Way of co- 
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operation and self-discipline in order that society 
may enjoy the benefits which are within ita reach. 
It implies also that the training of the embryo 
soientisb or technologist shall enable him to under- 
stand better the ordinary man and woman whose 
needs hig work will serve, and whose lives will be 
affected by its resulta. 

Neither education in science alone, nor education 
without science, will suffoe, and herein lies the 
critical importance of an adequate number of science 
teachers of high quality and character. That is 
indeed a first step towards providing means for the 
solution of the hard technical and political problems 
that are involved in the utilization and distribution 
of the world’s resources among ite 
population. It is an important contribution towards 
the taking of the right decisions and the imple- 
mentation of the policies they imply, once those 
solutions have been found. Only education can 
overcome the refusal to face facts which lies at the 
root of the perennial difficulty of relating knowledge 
to action ; and in order to succeed, such an education 
must impart at least some understanding of the 
outlook and method of science. 

The importance of education in this connexion is 
well seen in the symposium of papers on Technical 
Assistance Programmes contributed to а recent issue 
(March 1954) of the Bulletin of the Atomic Sotentists. It 
is also apparent in yet another broadsheet (No. 303), 
in which Political and Economic Planning, discussing 
the use of private ospital for under-developed areas, 
shows how serious has been the fall in the flow of 
such capital to these countries, due largely to the 
ignorance and misunderstandings which education 
could help to remove. The proepeota of stimulating 
either the flow of badly needed private capital or 
increasing the supply of technical and managerial 
experience which &ooompenies it are slender indeed 
without deeper understanding on all sides. 

The problem of matching the earth’s resources 
with the needs of its expanding population 1s fanda- 
mentally an intellectual problem—a ohallenge to 
man’s capacity to think, to improvize and to organize. 
If he will make the effort, there is no present reason 
for believing that & solution cannot be found which 
will enable the world’s population to be fed adequately, 
and. increasing control maintained over the pests and 
diseases which take toll of human life and energy, 
crops and animal life, while ensuring also adequate 
supplies of materials for industry. But there will be 
& price demanded in individual self-control, as in 
that of communities; and it is not on education 
alone that we can rely to ensure that the price is 
paid. Whether, in fact, the nations, and the com- 
munities of which & nation is made up, will pay that 
price and renounce the prejudices antl the oustoms 
and ways of life that endanger the efficient utilization 
and effective distribution of the world's resources, 
will not depend solely on whether an adequate supply 
of soientiste, technologista, technicians, science 
teachers, and the like is forthcoming, or even on а 
clear apprehension on the part of the population 
generally of what science is and how it works. The 
problem of relating action to knowledge rather than 
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prejudice is not simply an mtellectual iasue: ib is 
also a moral issue, in the sense that anly a worthy 
view of man овп compel the action, and induce men 
and women to accept the sacrifloes, which in one 
way or another will be demanded of the advanced 
and also of the more backward areas of the world. 
Meanwhile, in Great Britain, no political party 
seems prepared to deal with the problem of edusation 
on realistic lines or to court the unpopularity which 
might be involved thereby. Trades unions seek to 
resist changes in practice that would eliminate waste, 
Even in education and social policy there is much 
that encourages the increase of the leas educable or 
adaptable types, and tends to undermine incentive 
and slacken the will to work. Even some lines of 
research seem to be pursued rather as an excuse for 
delaying action on already known but unpalatable 
facta. As Sir Charles Darwin has commented, “the 
policy of paying most attention to the inferior types 
is the most inefficient way poasible of achieving the 
perfectibility of the human race’. When all regard 
is had to the possibilities of those advances in know- 
ledge which such researches as Sir Harold Hartley 
might bring, it should be remembered 


. Suggested 
that mankind has already much knowledge whioh, if 


.munications, including 
&peoiflo heat of solids. While the book is an important 
cn cre Тор purposes О! теїөгейое,: th i8 most чата 


“Gren rouping ОЁ the 


used effectively, could go far towards improving the 
balance between the demands of an increasing 
population and world resources. Nor will any freah 
largesse which science may confer remove the fanda- 
mental need for courage and honesty in the use of 


° present knowledge. 
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DEBYE'S COLLECTED PAPERS 


The Collected .Papers of Peter J. W. Debye 

Pp. xxii4-700. (New York: Interscience Publishers, 
Ino.; London: Interscience Publishers, Ltd., 1954.) 
9,50 dollars. 

“TS celebrate the seventieth birthday of Prof. 
Peter Debye, this volume containing a selection 


- of his classical papers has appeared. No one during 


the past forty years has made so many significant 
contributions to modern physical chemistry as has 
Prof. Debye: his name will always be associated 
with such topios as X-ray soattering, the theory of 
strong electrolytes, dipole moments and, during more 
recent years, with the scattering of light by colloidal 
solutions. 

In this book his classical papers on these topica 
are collected together under their respective 
together with & number of miscellaneous oom- 
i the important one on the 


that it gives us в glimpse of the methods of attach 
"adopted by one who, trained as в mathematician, 
‘became in tarn profesor of theoretical then of 


‚ experimental pose and finally profeasor of chem- 
tistry, in w 


subject he received the Nobel Prize. 
pers in subjects in the volume 
mite us to tallow the рговгеев by which the 


into the exploration of li 
interesting to note that Dele gave an Зн 
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theory of the Compton effect, but в little lgter than 

himself. The section on electrolytes ів 
introduced by the well-known paper of Debye and 
Hüokel, which classical is the basis of the 
present-day concepts oo electrolytes. During 
the Second World War the United States Govern- 
ment was interested in developing the synthetic 
rubber industry, and Debye became interested in 
methods of examination of macromolecular solutions. 
His interest in the scattering of X-rays naturally led 
him to investigate the applicability of Einsbein's 
theory of light scattering to randomly coiled mole- 
cules, and as & result & method not only for the 


cular weights but also of the spatial 
macromolecules in solution was developed, probably 
the moet valuable tool presented to workers in the 
fleld of 
The volume has, aa preface, a brief account of the 
ореола us а полосаси 
та by Н. Mark on X-rays and light- 
Smyth on dipole momente and R. M. 
Faan on tho papers on letale Papers originally 
in the German language have been translated into 
English. Perhaps this is the most unsatisfactory 
feature of the volume: Debye’s papers both in 
German and in English are remarkably lucid and 
clearly written; but the translations do not do the 
author justice. Ево К. RIDHAL 


THE SINEWS OF SCIENCE 


Mathematics In Action 
By Prof. О. G. Sutton. Рр. viii+226. (London: 
G. Bell and Sons, Lid., 1954.) 16s. net. 


F. O. G. SUTTON is to be congratulated on 
his book “Mathematics in Action’. The pub- 
lisher’s simple comment on the jacket that “the book 
is a straight-forward &ooount of applied mathematics 
and its influence on ideas concerning that 
nature of the physical universe" is a bald under- 
statement. The story which the author tells illuminee 
the essential features of the scientific method—the 
search for basic lee hidden within experimental 
resulta, and the development of pathways from basio 
principles to new experiments and speculations. 
The writing is simple and elegant, and not without 
evidence of a dry humour; the author haa a flair for 
simple exposition and has steered a masterly course 
between the Soylla of over-simplification and the 
Charybdis of over-elaboration. The book iteelf is & 
leasure to hold and to reed ; the illustrations have 
chosen with oare and have been drawn with 
sympethetio 
In most books on experimental physics one oan 
scarcely see the wood for the trees. Most books on 
lied methematios, on the other hand, model 
Mesas on Praid after a token genuflexion in 
the direction of experimental physica, they develop 
their accounts as & series of deductions from a number 
of stated general principles. Contact with the world 
of reality is usually lost, at each new topic, after one 
or two introductory pha. It ів these brief 
paragraphs which Prof. has moulded, and 
expanded, into a book of about 225 “Мав- 
matios in Action” should be of consi ble value to 
young mathematicians, physicists and engineers, in 
the upper forms of secondary schools, and also in 
technical colleges and universities. It should be an 
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exoallent source-book of ideas for teachers of science, 
and also for thoee students of the interpretative 
humanities who wish to gain some knowledge of how 
the ideas of physicists and engineers have been made 
more precise and more powerful formulation 
in terms of mathematios. In passing, book shows 
how mathematios in action has stimulated both the 
experimenter and the mathematician. 

As the narrative unfolds, the author gives a very 
personal account of what is meant by ‘theory’ in 
physics and mathematics, The way in which ideas 

some of the theories have evolved is 
briefly sketched. Empirical formule lead to mathe- 
matical abstractions; the world of reality leads to 
the worlds of the mathematician, and these lead back 
again to the world of reality. Tho most remarkable 
thing about this process is that there should be any 
correlation at all between the two types of world— 
but experience has shown that there is. One of the 


really important problems of philosophy is to explain 
this oonnexion. 


Prof. Sutton traces the development of the ideas 
underlying olaesioel physics and comments: ‘It is 
a strange thought that a few symbols, ‘meaningless 
marks on paper’, have contributed so much to the 
shape of life as we know it to-day. A medisval 
scholar, awakening in our world, would recognize 
such symbols as spells, magio formule which when 
properly pronounced confer power over the forces of 
Nature". 

To lend point to his comments, Prof. Sutton talks 
about arithmetic, algebra, complex numbers, calculus, 
eto.—the tools of the mathamatician’s trade. Then, 
in the tradition of the English method of teaching 
mathematics and physics, he gives a series of 
examples, which in this case are illustrations from 
ballistics, waves, the problems of flight, statistics 
and meteorology. His examples are beautiful little 
essays. The topics which are discussed are all taken 
from subjects in which Prof. Sutton has had to work 
professionally from time to time, and they give some 
indication of the width of his interesta and powers. 
The book deserves to be read by many people. 

L. RoSENHEAD 


BIRDS OF WEST AFRICA 


The Birds of West and Equatorlal Africa 
By Dr. David Armitage Bannerman. Vol. 1: 
Struthionidge to Picidae. . xiii + 796 + plates 1—87. 
Vol. 2: Eurylaemidae to loosidae. Pp. viii +797- 
1520--plates 38-54. (Edinburgh and London: 
Oliver and Boyd, Ltd., 1958.) 2 volumes £6 68. net. 


НЕ author's “Birds of Tropical West Africa” in 
eight volumes (1928-51) will inevitably be known 
in future as ‘the Bannerman’. It must remain 
the besic work, indi le for many purposes ; 
but it is too bulky to be readily oo aes 
earlier жшше аг» Боор ante with 
and at & high prioe. Nowe have Жы, учады 
man’ aa well, complete in two volumes, and its 
availability and more compact form will make it 
moet welcome to the field observer. It should be of 
fL M ае, and it should stimulate 
interest in the subject. There are still many 
gaps in knowledge which & resident in West Africa 
aria a ga pape and one may well follow the 
rule that, if an indubiteble' observation is ‘not 
according to Bannerman’, it is worthy of record. 
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The new work is essentially a condensation of the 
older, although the text has been wholly «нь 
and as a condensation it must be judged. 
See e E o не и 
omission of detailed technical descriptions, syn- 
onymies, references, and te treatment of 
geographical races; none of these will be missed by 
the field observer. On the other hand, the great 
abbreviation in the account of habite is lees easily 

accepted, as ib is especially in this respect that there 
ace opportunities for Aling gaps in knowledge, if one 
can be sure where they exist 
has involved distribution to the proper 
heads of the addenda to the larger work which 
were published at its end. The new book profeases 
to be up to date as at the close of 1950, when the 
manuscript was completed ; but one'notee that some 
observations recorded aa late ав 1952 have, in fact, 
found a place. Apart from the repetition of the 
useful identification keys from the bration 
book consists of the standard information relati 


of the area, which ranges from arid desert to tropical 
rain-forest and is traversed from ita highlands to ita 
coasts by great rivers. 

One welcomes again many of the excellent coloured 
plates from the earlier work, with & few newcomers, 
as well as numerous black-and-white illustrations. 
Turning the pages in the leas sunnier olime of Great 
Britain, one recalls many a characteristio sight—the 
aerobatios of the brilliantly coloured Abyssinian roller, 
the trees loaded with the nesta of weaver birds, the 
restless parties of piapiacs on the Borassus pelms, 
the egreta among the grazing sheep, and on some 

-river sandbank the crocodile bird of which 

erodotus wrote. LANDSBOBOUGH THOMSON 


PRINCIPLES AND APPLICATIONS 
OF CHROMATOGRAPHY 


Chromatography 
A Review of Principles and Applications. By Edgar 


lishing mpany ; 
don: Cleaver-Hume Preses, Ltd., 1958.) 60s. 


HROMATOGRAPHY has grown out of all 
the past ten years. Yet, 
excellent monographs have 
recently appeared which deal with ial aspects of 
the subject, none has dealt with the subje аз в 
whole. The publication of this book is therefore 
timely : the authors have brought together informa- 
tion from & formidably vast fleld and preeented it 
attractively. They have themselves made dis- 
i contributions to chromatography, and 
therefore have a first-hand knowledge of much that 
they have written. The book is divided into five main 
sections. The first three deal with the general 
principles and techniques of the three main types of 
chromatogram, namely, adsorption,, ion exchange 
and partition. Theoretical aspects are here treated 
simply but adequately for the purposes of the book. 
The fourth section is concerned with the applications 
of these methods to organic substances, and largely 
consists of chapters each devoted to а particular 
class. The fifth section deals with the inorganioe field 
ai is probably the most comprehensive &ooount of 

ject that has yet appeared. Finally, there 
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follows a list of referenoes and addenda to the various 
ohapters which the literature survey up to the 
end of 1952. The completeness of this section is an 
outetanding feature. 
It is remarkable how well the authors have suo- 
ceeded, in a book of ordinary dimensions, in dealing 
with such a wide subject. The emphasis 
Tea FEY ке Gu however fas d beck ase 
aspects of the older have not bean ignored. There 
are many valuable features. For example, more than 
ninety tables of Ry values are given, which cover 
many hundreds of substances. There are many 
tables which give useful information at a glance, and 
the book is generously illustrated with diagrams and 
photographs of apparatus, chroma elution. 
curves, and во оп. It is an achievement of the book 
that many of the methods are sufficiently well 
described to enable one to carry them out in the 
laboratory without having to delve through a 
mountain of literature beforehand. Division of the 
text into many subsections has made for attractive- 
na T pepentaan. A word of tribute, too, must be 
луш A. T. James, who translated part of the 
from the original French into good English. 
In a book which provides eo much information, 
one feels diffident in suggesting that a little more 
oould have been given in one or two places. There 


might, for 

formule for 
, Classes of cuc lg Meee Sage EE 
. year chemistry honours student remembers them 
_ 8Л ? Perhaps а more detailed explanation could have 
been given of how the identification of the uota 
of partial hydrolysis of complex substances helps to 
Prove e pilotes of tha whale йош; &nd more 
about how some of the reagents (ninhydrin, for 
example) used in paper y react with 
the substances for which they are There might 
be some justifloation, in view of the correspondence 
in Nature (which is cited), to have inoluded in the 
historioal section some account of the contributions 
to chroma: phy made by British contemporaries 
of Tewett. It would have been helpful if the refer- 
cried, ы кк оли ым acc 
each. followed by the page number in the text. 
These are, however, mmor criticiams. The authors 
and publishers are to be tulated on the pro- 
duction of an attractive book of outstanding im- 
portance. It should be in the hands of those who use 
chromatographic methods, those who expect to use 
them and those who ought to use them—that is, 
every chemist and biochemist. 


PHYTOGEOGRAPHICAL WRITINGS 
OF SIR JOSEPH HOOKER 


id Plant ei a! S 
of Bir Josep 


Delton Hooker. By Dr. W. B. Turrill. (Lotaya—A 
Biological Miscallazy- Volume 4.) Ер хі + 267 + 
21 plates. (The Hague: Martinus Nijhoff, 1953.) 
19 guilders. 

ARELY oan Fortame have showered so many of 

her favours on a botanist ag she did on Sir 
Joseph Dalton Hooker, and seldom can there have 
been a botanist more fitted to make the most of them. 
The son of Bir William Jackson Hooker, he was born 
in the botanical le, and his father’s distinguished 
career afforded him quie exceptional opportunities 
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for his own scientific work. But his time also 
propitious ; born in 1817 and living until 1011, his 


exactly spanned the longest and most 
complete period of tranquillity, freedom from dis. 
that Great Britain 


has ever known, while his birth made him of such an 
age that he rode the rising tide of scientiflo progress 
at its flood and became, almost inescapebly, a 
foundation member of the new biology. But, above 
all, Fortune endowed him with qualities of mind and 
character which ensbled him to profit from all these 
circumstances. Fate offered him a giant's place, and 
he was big enough to fill it. 

As with Мега сеч оао oe ae oe ee 
to Joseph ooker to say, for the first time, many 
fundamentally important things about his subject. 
oe uu Due on ee en n ees 
geographioal writings, and Dr. W. B. Turril has 
ктай р каш таеш MR 


too easy to think of such early work only i 
idiom of to-day апа to forget the pert it has played 
in forgmg the ideas which now we think of as our 
own. 


Some readers will doubtless be most interested in 
those extracts which reveal Hookers attitude 
ын муш е E 

assimilation of ib; ok is шш wholly 
Цу 


ыны К э М ишта Сысы e 
and some slight chagrin that thd advance since then 
has not been greater; but this is, for many reasons, 
rather unjust, although the fact seams to remain that 


Sa 

us, very noteble among them 
с EU 
ted mountains of the world have 
acie ил These are stil, as they were in 
his day, among the most crucial issues of plant 


“Pioneer Plant phy” in the main takes the 
form of в series of pters arranged in a formal 
geographical each  oonsisting of 


pe 


sequence, 
extracts from the relevant we of Hooker, 


& summary, by Dr. Turrill, o t work on 
the same matters. d rim d leasantly produoed, 
and there is a useful bibliography. In total it oon- 


tains a great deal of information, some of ib nob 
easily oome by elsewhere, and will certainly become 
an important source book for plant-geographers. At 
the same time, it does not oonoeal some of the 
exceptional diffoulties inherent in a book of this 


Dr. Turrill’s decision to abandon the chronological 
was an unfortunate one, since it not 
threw away the most potent source of oon- 
tinuity in the narrative, but deprived the reader ' 
of any opportunity of иза the development of 
Hooker'g and science. In consequence of 
this the book is somewhat lifeleas, which, bearing in 
mind ite subject, is & pity. It is also a little unfor- 
tunate that, owing to this geographical arrangement 
of the book, it first presente the least satisfactary of 
Hooker’s ee writings and leaves the oon- 
sideration of most classic (and earliest) memoirs 
to the end. Romanp Соор 
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Algebr c Geometry 

By бо . (Princeton Mathemstioal 
Berieg.) . ix4-288. (Princeton: Princeton 
University . ; London: Oxford University 
Prees, 1958.) 380s. net. 

Ideal Theo 

By D. 9. Northoott. (Cambridge Tracts in Mathe- 


matics and Mathematical Physios No. 423. Рр. 
the University Preas, 
1958.) 12а. 6d. net. а 
the volume “Algebraic ean 
Lefschetz: has presented, in lifled form, his 
lecture notes of pre-war Princeton days. A conoen- 
trated account is given in the first three chapters of 
the algebraic treatment of the subject. 


Prof. 8. 


treated briefly and applied to a study of the local 
properties of algebraic varieties. Four chapters are 
ee a 
this work provides examples of the preceding general 
theory. "Tho fal chatter trot (he Ieor of аукат 
of curves on в surface. 

Prof. Lefschetx has certainly dealt with the ‘core’ 
E павер eer a 
brief and concentrated. 1 is dificult to escape the 
ee ee ee ae eee 

an exposition. The treatment in one of the main 
chapters (4) is “admittedly sketchy and often with- 
out proofs", and in several it is necessary to 
refer the reader to other books or journals for & more 
detailed acoount. This fragmentation in the pre- 
sentation of information seems to be a feature of 

many contemporary publications; but the - 
aking brakes aches din tho authosi Hrobebly ave 
more to answer for in this matter. 


In “Ideal Theory” we have an excellent account’ 


of в subject which has developed with a burst in 
reoent years. It is easily the moet important advance 
in commutative algebra for a generation; and the 
motive for this development haa come from the need 
of algebraic geometers for a and more 
powerful tool with which to examine the foundations 
of the subject. Prof. D. G. Northcott has written a 
very clear self-contained account, and has emphasized 
the algebraic and the analytio theory of local rings, 
the subject-matter of which has only emerged very 
recently. L. 8. GODDARD 


Principles of Radar 

By Members of the Staff of the Radar School, Massa- 
chusetts Institute of Technology. Third edition, by 
Prof. J. Francis Reintjes and T. Coete. (A 


publication of the Technology Press, Massachu- 
setts Institute of Teahnology.) Pp. xv-+986. 
MoGraw-Hill Publishing Co., Ltd., 1958.) 


(London : 
55s. 6d. 


LTHOUGH this volume is described as the 


"third edition", it is in fact the first British 
gue of the work in normal printed format. 


ite original form, it was in duplicated typescript, 


essentially a detailed descriptive 
zz xx LM al E with particular 
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reference to the use and operation of radar installa- 
tions on wave- of between 1 апа 80 cm. (fre- 
quencies of 80,000-1,000 Ма. ја.). No mathematica 
beyond trigonometry and oe differentiation and 
integration are used; and the text is very clearly 
presented with 650 diagrams, many of which 
are of exceptional quality and interest. The book 
may be recommended as an encyclopedic work of 
reference for all studenta, soientiflo workers and 
engineers engaged in this fleld; and users will be 
greatly indebted to the small band of experts 

le for the assimilation and oollection in в 
single volume of в large maaa of technical information 
and experience. 


Fields and Waves In Modern Radio 
By Simon Ramo and Prof. John R. Whinnery. 
Second edition. (New York: John Wiley and Bons, 
Inc.; London: Chapman and Hall, Lid., 1958.) 
708. net. 

HE inclusion in this edition of a chapter on 

microwave networks is the mam change from 
the first edition. Introductory chaptera on oeoilla- 
tions and electric and magnetic flelds provide the 
besic ground for the formulation of Maxwell's equa- 
tions. Circuit concepts and high-frequency effecta are 
then developed, and lead to a study of wave propaga- 
tion in guides and along transmission lines. The final 
chapter on radiation completes the physical picture 
derived from earlier aha; 

Though written mainly for engineers, thero is a good 
deal of common ground here for the physicist. The 
lucidity, directness of a and skill in present&- 
tion make this a most valuable book on electro- 
magnetio theory. L. ЈАСОВ 


Inorganic Chemistry 
A Text-Book for Advanced Students. Ву Dr. E. 
de Barry Barnett and Dr. C. L. Wilson. Pp. xiv-+ 
512. (London, New York and Toronto: Longmans, 
Green and Co., Ltd., 1958.) 35s. net. 
HIS book is intended for students who have an 
е оа дыз 
elements &nd oom 


elemente appear before the commoner members of 
their groupe. The old-fashioned name “first short 
period” is used, though the periodic table on p. 6 
shows this to be the second. 

The book begins with в short discusion of nomen- 
clature, then deals with the olaseifloation of the 
elements and the periodic law, the determination 
of atomic weights, natural radioactivity, artificial 
atomic breakdown, isotopes, the structure of atoms 
and valency, and crystal structure. 


given РКЕ 
ів made of official publications on +һоёв developed . 

Brief, but useful, notes on analytical 
шш ае There are some referenoes to 
literature. The book contains information not eamly 
found elsewhere and is likely to be usefal to students 
and teachers. 
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NICOLAUS STENO,- SEVENTEENTH-CENTURY ANATOMIST, 
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; GEOLOGIST AND ECCLESIASTIC 


ICOLAUS STENO (Niels Steensen) not only 


ranks as one of Denmark's men of 
science but also occupies & place within 
the of naturalists whose activities 


brought about Boientiflo revolution in 
“that marks the close of the seventeenth century. 


addition, he played в prominent in the religious 
life of the Not , therefore, his life 
and work been ш studied, pertioularly by 


to these studies is a record of all Bteno's surviving 
both seientiflo and theological. This 
occupies two large quarto volumes, which have been 
edited by Father Gustav Scherz, of 
assisted by Joanne Raeder*. Much of the literature 
about Steno is in the Danish or is contained 
‘in fe ee readers. 
oe A ee 
ledge of his achievementa, во that а brief 
account of his remarkable career may not be out of 
place here. It is based .mainly on the account, 
ere ee Vilhelm , Maar, of 


“©, “Steno was born in Copenhagen in 1888, and com- 
шы суш. niversity of Copenhagen at 
the age of eighteen. One of his teachers was the 
famous anatomist, Thomas Bartholin, a fact that 
doubtlees influenced the course of his career. After 
pursuing & medical course in Copenhagen, which was 
Interrupted by a war with Sweden, he followed the 
usual custom of the times and travelled abroad, to 


lifetime. After four months at Amsterdam, Steno 
moved on to Leyden, where he remained four years, 


Sibbald, the Scottish physician and naturalist, who 
records that Steno ‘dissected in my chamber some- 
tymes, and showed me there, the ductus selivalis 
superior, he had discovered’’*. In Holland, Steno 
gained general admiration, not only for his skill as а 
dissector and for his capacity for making new 
observations and drawing sound conclusions there- 
from, but aleo for his pleasant and modest personality. 


mathematics and religion. 
He was now free to enter into discussions with 


the resulta of his anatomioal and geological 


tenons: Hptrtobe ot ke ad eum Date. (Чал cam 
пш v Boherz, ad 

Joango, Bandar: DONTI. ү Vol 2: Eh xh I 10, 

Freiburg 1 Br. : 


DEAS 175 Dan. Den АШЫ or 108 DAE DE’ 


. in the summer of 1665. 


Family affairs compelled a return to Copenhagen 
in 1604. Tho reputation he had by then established. 
as an anatomist would have justified an appointment 
as profeasor in the University, but this was not made. 
He therefore left Denmark in the same year, pro- 
ceeding this time to Paris. He had letters of intro- 
duction to & well-known of the sclances in 
that city, Melohisédeo Thévenot, who received him 
as а guest. French scientists were socustomed to 
meet for discussions in Thévenot’s house, and ib was 
here that Steno delivered his famous discourse on 
the anatomy and physiology of the bram’. A 

Bteno spent nearly a year in Franoe, during whioh 
time he visited other centres of learning. In Mont- 
pellier he met two British naturalista, John Ray and 
Martin Lister. lt is reoorded that Нау was present 
when Steno dissected an ox's head and demonstrated 
the existence of the ‘ductus salivaris'*; and Lister 
describes his meeting in the following terms: “I had 
ye honour to assist att an Anatomie Lecteur on some 

ioular dissections and demonstrations made by 

Steno ye Dane himself in my Lord of Aileaburya 
cabmet. the demonstrations were neat and clever 
wherein I much [? most] admired ye ingenuitie and 
great modestie of ye person. . . . Afterwards I 
visited Mr Bteno whom I found infinitely taking and 
agreeable in Conversation and I observed in him 
very much ye Gelant and honest man as ye french 
sey, aa well as of ye gahollar'"'*. 
also Dr. William firat 
Society, at Montpellier. A little later on he addressed. 
a letter on the salamander to Croone, which was 

lished in the Phélosophical Transactions of the 

iety, in 1087 *. 

From France Steno paased on to Florence, arriving 

Soon the Grand Duke 
Ferdinand П of Tuscany attached him to his court, 
and thereafter encouraged him in every way to ооп-. 
tinue his scientific Investigations. Ferdinand and his 
brother Leopold were leading spirite in the Accademia 
del Cimento, and in Florence Steno moved in the 
same circle as the members of the Accademia, 


It seems clear that he took 
this step without any thought of gaming personal 
advancement; it led, ultimately, however, to his 
abandoning acience for religion. 

In the same month Steno received a summons to 
Copenhagen from King Frederick ПІ of Denmark, 
with the promise of в profeasorship. He delayed his 
return for various reasons, and when he did set out, 
in 1008, he travelled north by a circuitous route, 
reaching Amsterdam in 1970. In the interval, 
Frederick ПІ had died, and he also learnt that his 
tron, Ferdinand П, was ill, and во he returned to 
Hornos again, Upon the death of the Grand 
Duke his patronage was continued by his son, 
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“Up to the time Steno fist arrived in Italy, he 
seems to have devoted his life mainly to the study 
of anatomy and physiology, though not without 
other interests, as would be expected in a man with 
his brilliant intellect and inquiring mind. There is, 
however, no evidence that he had yet considered any 
of the geological problems which, even at this early 
date, before the science had gained a name, exercised 
the minds of not & few soientiste. It may appear, at 
first glance, that there is no obvious lmk between 
anatomy and geology, and thus it may be wondered 
why Steno took up the study of the latter science. 
The answer is that, as with many of his anatomical 
studies, chanoe played @ part, though it oan scarcely 
be doubted that he had already discussed geological 
matters with hia Italian friends. The problem of the 


origin of foesils, for example, had been considered by. 


many Italian naturalista from the days of Leonardo da 
Vinci onwards. Moreover, in the same year that Steno 
arrived in Florence, Athanasius Kircher published a 
voluminous geological work, "Mundus Bubterraneus", 
which most probably came to the notice of Steno. It 
appears that Steno first gave systematic consideration 
to the problems of geology through the circumetance 
that Ferdmand II placed at his disposal.for dissection 
the carcass of a shark. His examination of the teeth 
led him to compare them with the fossil sharks’ teeth 
known as ‘glossopetre’, which were common objecta 
in the Mediterranean region, and to be seen in private 
collections. Their true origin was still disputed, but 
Bteno, as & Bkilled anatomist, could scarcely have 
failed to conclude that there was no esential 
difference between the fossil and recent varieties. 
This conclusion naturally raised in his mind в further 
question. Why are fossil organic remains found in 
rooks far from the sea ! His first tentative views on 
theee questions are contained in the book in which 
he describes his dissection of the shark’. To solve 
the problem, he did not indulge im speculation, as so 
many had before him, but went out into the oountry- 
side to study the rocks themselves. He published 
the resulta of his researches soon afterwards, in 1669, 
in & book ing а title that gives little indication 
of its contents: ‘ Solido intra Bolidum naturaliter 
contento Dissertetionis Prodromus". The ‘solide 
contained within solids’ that Steno discusses were 
the fossils contained in rooks, and also сега 
minerals upon which, too, he made important 
iginal observations. Steno’s ''Prodromus" was 
intended only as a preliminary discussion of problema 
that he hoped to deal with at greater length later 
on, but, unfortunately, he did not do so. Even so, 
the importanoe of his book in the history of geology 
is outstanding. In it Steno lays down for the first 
time the fundamental principles of geology in & 
scientific manner, on the basis of fleld evidenoe. 
The principles stated, though somewhat arudely 
sion for the most part still hold good to-day, 
not all the explanations advanced by Steno 
in observed facta were correct. Nor could 
(e fe n cos iS у а ie EL E 
soienoe very much in the embryo stage. It was not 
long before the importance of his book was realized 
outside Italy, and an English translation by Henry 
Oldenburg, secretary of the Royal Society, appeared 
in London in 1071. To the title of this edition 
Oldenburg added the significant words: “а Founda- 
tion for the Rendering & Rational Acoompt both of 
the Frams and the several Changes of the Mase of 
ecco кено не аша ынна 
the same'' 
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Physical science, too, aroused the interest of the 
versatile Steno, a fact to which attention has been 
directed by Dr. Axel Garboe!'. The doctrine of anti- 
perisiasis, the current explanation of the relation 
between heat and cold, mterested Steno, as it had 
other seventeenth-century scientists, including Robert 
Boyle. In Italy, for example, the presence of hot 
lava in snow-covered Etna attracted attention to 
the problem. Steno thought that two grottos in the 
remoter heights of the north Italian Alpe, which were 
reputed to be permanently iced, might throw some 
light on the question ; he therefore made the arduous 
journey to these grottos, ing with him 4 
Florentine thermometer, and was able to make 
observations showing that aniiperiatasw was not в 
valid lanation of the relation between heat and 
oold. is account of these journeys, oonteined in 
letters to Cosimo III, has been translated into 
English by Dr. Garboe’. 

Boon afterwards, in 1672, & second royal summons 
to return to "reached 
time he obeyed it 
On arrival he was created Anatomious Regius, 
because, as & Roman Catholic, appointment to & 
university profeasorship was precluded. After his 
return, Steno made many anatomical demonstrations 
in the old Theatrum Anatomicum, accounts of which 
he published in a periodical newly established by his 
old master, Thomas Bartholin, the Ada Medica ei 
Philosophica Hafniensia. However, though by now 
& somewhat more tolerant attitude towards the 
Catholics existed, yet his religious faith still made 
life diffoult for Steno in Denmark, and there waa, 
too, а serious conflict in his mmd between the 
opposing calls of science and religion. In oo, 
he returned once more to Florence, in 1674, where 
he became tutor to the son of Cosimo IT. д 

Henoeforwards, so far as is known, he abandoned 
the study of natural science, E 
intereéted in religious matters. He holy orders 
in 1675, and was made a titular bishop in 1077, 
receiving the appointment of Vicar Apostolic of 
Northern Germany and Scandinavia. He then pro- 
oeeded to Hanover and, after residing in various 
towns in northern , he died in Schwerin in 
1686. During these latter years Steno lived the life 
of an ascetic and devoted his energies solely to 
furthering the oeuse of the Church and the poor. 
After his death, his body was conveyed to Italy by 
Cosimo ПІ and buried in the crypt of the ohuroh of 
Bt. Lorenzo, Florence. 

Steno published many books and papers describing 
his anatomical and physiological researches into the 

and lymphatic system, the heart, the muscles, 
the brain and the reproductive system. These alone, 
apart from his contribution to geological science, 
would be sufficient to ensure for him an honoured 
name in the history of science. His scientific works 
have been published in a collected edition under the 
general editorship of Prof. Vilhelm Maar. In this 
publication Maar has included & long introductory 
еввау on the life and work of Steno, and an annotated 
bibliography. Both the easay and the annotations 
are in English and form the best source for English- 
speaking readers wishing to study the lifeand works 
of Steno. His theological works, too, have been 
issued in a collected edition, edited by Knud 
Larsen and Gustav Scherz, with an introduction and 
commentary in German. 

Now this extensive collection of Steno’s corre- 
spondence is available. A detailed review is not 
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< practicable here; but а note on the contente of 
the volumes, particularly in so far as they bear on 
the history of science, will serve to show that this is 
a work of importance. It has been edited with great 
care and erudition, and all matter complementary to 
the letters is in German. A brief preface indicates 
that it contains all the letters both from and to 
Steno which the editors have been able to trace after 
searching а large number of European libraries and 
archives, especially those in Denmark, Italy and 

. Doubtless others were searched with 
negative resulta but, while it is evident that the 
Е aan assembled must approach oomplete- 

publication may lead to further finds. At 
all events, it does not seem that possible British 
sources have been examined. Through the courtesy 
of the Librarian of the Royal Society, I am able to 
reoord that а contemporary оору of в letter from 
Steno to Dr. Willium Croone, ing with medioal 
matters, is still in the Booiebty's archives 
(though not the original of the other letter to Croone, 
published in the Philosophical Transactions). Ita oon- 
tenta indicate & date not long before the publication 
of BSteno's book on the dissection of the ahark (1667). 
The correspondence covering the period of Steno’s 
scientific activities is not extensive, and any additions 
would be welcome. 

In the correspondence as printed, the term ‘letter’ 
is to be understood to include from 
friendly informal notes to formal documents such as 

communications with Rome. These are 
in the in which they were written, 
PAP een an and are arranged chrono- 
logically and numbered consecutively. They total 
478, and range in time from a letter written by Steno 
in 1661 to Thomas Bartholin about his anatomical 
work to that written from his death-bed in Schwerin 
in 1686 to the Grand Duke Cosimo ПІ. The editors 
state that about one-half of the letters printed are 
hitherto unknown, and only about one-eighth of the 
„total have been published previotialy. Some are only 
printed in abstract, but references are provided to 
' gources where they are given in full. Every letter ів 
preoeded by а summary of its contenta in German, 
в great convenienoe for students with special interests. 
Ав indicated above, the number of letters af scientific 
interest is disappointingly few, in relation to the 
total, and those in Vol. 2, 253 in all, covering the 
period 1680-86, are mainly, if not exclusively, of 
theological interest. Fourteen letters that passed 
between, Steno and Bartholin have been printed in 
ful; and among other scientists to whom Steno 
addreased letters that have survived are Paolo 
Boooone, Athanasius Kircher, G. Leibniz, Marcello 
Malpighi, Francesco Redi, Swammardam, Thévenot 
and Viviani. 

Perhaps the most valuable part of the book for 
students of the history of science ia the long intro- 
duotory essay which discusses the seventeenth- 
century background, especially with reference to the 
life and work of Steno’s correspondents. This is 
followed by ар equally valuable index of sources 
consulted containing of seven hundred 
references. Vol. 2 concludes with а number of 
“Additamenta”. These include a reproduction of 
perte of what is known as the “Chaos” manuscript, 
a document preserved in the Biblioteca Nazionale in 
Florence, which contains a series of disconnected 
notes in Bteno'g iting dating from his student 
days. The additional matter also includes extracts 
from contemporary letters containing references to 
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Steno and his work. Finally, there is an mdex of 
persons and places mentioned in the text. 
The uction of these two volumes must have 
i much research, apart from the laborious 
task of preparing the material for the presse. The 
resulting work is & valuable contribution to our 
knowledge of the intelleotual life of the seventeenth 
century, and it should find в place in all i rtent 
reference libraries. As the editors point out, virtually 
all the material neoeesary- for the preparation of a 
reasoned asseasment of Steno’s contributions to 
science and the Church,-and for the preparation of a 
definitive biography, has now been assembled. It 
remains only for some author or n competent 
and willing to do во, to undertake the task. Such 
& biography would be of the greatest interest to 
students of the religious and scientific history of the 
seventeenth century. V. А. Evuxs 
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BOTANY IN THE UNIVERSITY 
OF GLASGOW 


250TH ANNIVERSARY 


T the opening in 1901 of the present Department 

of Botany in the Univermty of Glasgow, the 
then director of the Royal Botanic Gardens, Kew, 
Bir William Thiselton-Dyer, said: “Had it not been 
for the work of Sir William Hooker in Glasgow 
University I do not think that Kew would be to-day 
what it is; and as the University looks to Bologna, 
во does Kew look to Glasgow". e long connexion 
between the Glasgow Department of Botany and the 
Royal Botanic Gardens at Kew was recalled and 
continued when the director of the Gardens, Sir 
Edward J. Salisbury, delivered a discourse on ‘The 
Creation of a Botanical Tradition" at the 250th 
anniversary celebrations of the Department on 
June 15, 1954. 

The actual anniversary falls in September, for it 
was in that month of the year 1704 that John 
Marshall was appointed keeper of the Physic Garden 
and to give instruction in botany to students. He 
continued to teach until his death m 1719. A dual 
chair of anatomy and botany was founded m 1720 
and for some time botany was regarded as the leadmg 
subject, perhaps out of deferance to Thomas Brisbane, 
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the first holder of the chair, who refused to teach 
anatomy altogether and soon ceased to teach botany 
also. At this time occurs the first distinct notice of 
a University summer seasion for, in 1727, a Com- 
mission. of Visitation ordained that Brisbane should 
teach botany from May 16 until July 1. 

Brisbane died in 1742 and his successor, Robert 
Hamilton, 1s signifloantly described in the commission 
as “profesor and teacher of Botany and Anatomy". 
It is doubtful, however, if Hamilton taught any 
botany, since Wilham Cullen settled m Glsagow in 
1744 and soon began to teach medicine, botany, 
materia medice and ohamistry. He gave his botanical 
lectures in Latin and presented an account of the 

principles on which the different systems of botany 
had been founded. Cullen left for Edinburgh in 1756 
and Hamilton died within three months. Joseph 
Black held the chair of anatomy and botany for a 
year and was succeeded by Thomas Hamilton, the 
brother of Robert. In 1781 Thomas resigned in 
favour of his son, William, who was to give botany 
& considerable share of his time until his death at 
the age of thirty-one in 1790. The King then 
appomted James Jeffray, who taught botany for 
some years; but after 1799 the subject was taught by 
Dr. Thomas Brown. Brown gave the first lectures on 
agriculture. After 1808 Jeffray seems to have again 
taught the botany class; but in 1816 the faculty 

that Dr. Robert Graham should do it. 

The College had had a Botanic Garden since 1704, 
although at various times it had been in danger of 
extinction. Wiliam Hamilton devoted much time 
and monsy to it; but, towards the end of the eighteenth 
century, cultivation, never easy on the stiff clay soul, 
became still more difficult owing to the impurity of 
the atmosphere. As the result of a publio movement 
the Royal Botanic Institution of Glasgow was formed 
and a garden laid out at Sandyford. Graham, who 
was appointed first regius professor of botany in 
1818, was much occupied with the laying out of the 
Garden until he left for Edinburgh in 1820 to super- 
intend the formation of the new gardens in Inverleith 
Row. 

In 1820 William Jackson Hooker was appointed 
with an unusual degree of swiftness to be regius 
professor, and he began that course of organization 
of public botanic gardens which continued to the day 
of his death. Scientific visitors to the G 
Garden almost invariably expressed the opinion that 
it would not suffer by comparison with any other 
similar establishment in Europe. Hooker had never 
lectured or even attended & course of lectures; but 
his tenure of the chair was remarkably sucoeegful. 
His lectures were attended not only by the medical 
students but by also the publio and even by army 
officers. At the close of his first course the olas 

ted him with a handsome silver vasculum 
chased with the design of a moss that had been 
named after him. He published a long series of works, 
illustrated by himself and by the Glasgow artist, W. 
Fitch, and made Glasgow a famous source of writing 
on descriptive botany which probably had no 
at ita time. Hooker established & tradition of student 
excursions which has been carried on until the present 
day, and at the 1901 ceremony Sir Joseph ker 
described some of his father’s excursions in the olden 
days when there were no railways, cycles, or motor- 
cars, and very few inns in the western Highlands. The 
acoounta of these expeditions are often amusing, and 
occamonally professors and students became mvolved 
in oourb ings. In 1841 Hooker appointed 
to be director of the Royal Botanic ens at Kew 
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and was succeeded in Glasgow by John Hutton 
Balfour, who oooupied the chair for only four 
years, ing on to Edinburgh in 1845, where he 
earned by his tough assiduity the title of “Woody 
Fibre”. 

The only professor of botany to have died in offloe 
was George Arnott Walker Arnott, who held the 
ohair from 1845 until 1868. This fact had a marked 
effect on tel history, for whereas his 
predecessors had, on leaving Glaagow, removed their 
collections and other effects elsewhere, Walker 
Arnott’s library and herbarium were acquired after 
his death for the University. Throughout the nine- 
teenth century the Glasgow chair of botany served 
88 & ing-stone to more valuable preferment 
elsewhere. Sir Wiliam Hooker passed on to Kew, 
Profs. Graham, Hutton Balfour, Dickson and Bayley 
Balfour (via Oxford) all moved to the chair at Edin- 


. burgh. At each step, collections, books and apparatus 


were removed. Those of Bir William Hooker formed 
the foundstion of the scientific establishment at 
Kew, while the equipment of the others went to 


Arnott was followed by Alexander Dickson, who 
arrived just before the opening of the new University 
buildmgs in 1870. A i was now made in the 
establishment of & permanent t of Botany, 
consisting of a large olase-room at the top of the 
north-east corner tower, with в retiring room and а 
room for herbarium work, together with two badly 
lighted attica, without heat, water or gas. Dickson 
remained for eleven years and left the Department 
very much ва it had been at Walker Amott’s death, 
ср кыиын аканнан 


o4 thes шс Бо ТЫЙУ wae A 
Isaac Bayley Balfour, & young man, full of energy, 
and fresh from the Continental schools. Balfour 
ensured the herbarium for the University. Having 
worked under Huxley and De Bary, practical classes 
seamed to him eesential, and so he bartered his 
lecture-room for two small rooms that would serve 
as laboratories. These were too small for more than 
a fraction of the students ; but they continued to be 
used for twenty years, first by Balfour and afterwards 
by Bower. Although Balfour is credited with having 
introduced practical clagses in botamy at Glasgow, 
it should be noted that Hooker required every student 

ын сес GLE knife and pair 
of foroepa, with which they followed the professor’s 
demonstrations. 

By 1840 the Sandyford site had become unsuitable 
for the Botanio Garden owing to the spread of the 
City and so the plant houses were removed to the 
rural area of Kelvinside in 1842. The Garden was 
still controlled by the Royal Botanio Institution, and 
the professor of botany did his teaching in the 
Garden until 1870. The plant houses became very 
dilapidated and the herbaceous ground very cramped ; 
had эмт the rt of Bir Joseph Hooker (by that 

director of e Bayley Balfour rehabilitated 
the he Gardan. His costly schemes hastened the tranafer 
of the Garden to жик Corporation,” which finally 
took place in . 1891, although the University still 
retained facilities for the teaching of bojeny in the 

For forty years from 1885 Frederick Orpen Bower 
was regius professor, and his greatest domestic 
botanical achievement was undoubtedly the buildmg 
of the present Department of Botany. Botany was 
thus the first science to bave а separate building in 
Glasgow, and although the Department is now short 


^* the celebration on June 15 of ite 250th 
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Of space, It seemed, in 1900, that Bower had been 
absurdly extravagant in his ш The building 
was opened in 1901 by Bir Joseph D. Hooker in the 
presence of Sir William Thiselton-Dyer, Lord Lister 
and Prof. Bayley Balfour. The jubilee of this event 
was celebrated in 1051 when the late Prof. F. E. 
Fritech was the Department's guest of honour. 
During Bower's professorship Robert Kidston was 
closely associated with the Department, and members 
of the staff who afterwards became well known else- 
where include J. M. F. Drummond, D. T. Gwynne- 


"Vaughan, W. H. A. Anstruther Lawson, J. 
MoLean Thompeon. J. C. Willis. 
The continued to grow steadily during 


the remainder of Bower's time and also during that 
of his successors, Prof. J. М. Е. Drummond and Prof. 
John Walton (the present incumbent). The need of 
new laboratories for plant physio and nxyoology 
became felt moreasingly and Prof. Walton’s striving 
to obtain these reoalls the vigorous efforts of Bower 
at the end of last oentury to get `a botany building. 
The result was the Stevenson Laboratory, which was 
opened by Sir Albert Seward in 1987. 

The latest event in the E EFE history was 


Representatives of many university d te of 
-'botany and of the Botanical Society of the British 
' Isles and the Botanical Society of Edi were 
resent and the guest of honour was Si Edward 
Ваау this inteining the link with Kew. In 
his discourse, Sir Edward referred to the achievements 
of the Glasgow Department and showed how, through 
times of prosperity and adversity alike, the advance- 
ment of botanical knowledge haa there been fostered 
and ensured. Remarking that а wise man exploita 
the characteristic features of his environment, Sir 
Edward said that the Cryptogams had continually 
been studied in “the perpetually humid atmosphere 
of Glasgow’ where ferns, liverworts and mosses 
flourish. For Hooker, pteridology “was в major 
activity in в varied oareer, and for Bower the 
absorbing obseasion of a lifetime". He added: "Just 
ав the University is far more than a mere assemblage 
of the faculties of which it is comprised, so, too, the 


eminent. It is the good fortune of botany at Glasgow 
that it has had-so high a proportion of those, doing 
it service, who have not only bean gifted in their 
own field of study, but have been scholars with that 
intellectual apprehension of proportion and per- 
spective, that is beauty". 

Before the discourse (at which the vice-chancellor, 
Sir Hector Hetherington, presided) the guests and 
visitors were photographed and entertained to 
luncheon and tea. Afterwards an anniversary dinner 
was held, at which were made by Prof. 8. C. 
Harland, Prof. J. D. Mackie (representing the Vice- 
Chancellor), Prof. J. McLean Tho m, Dr. 8. 
Williams, Dr. G. Bond, Sir Edward Salisbury and 
Prof. A. R. Gemmell. An exhibition of portraite, 
letters and vamious other documents relating to the 
history of the Department was on show during the 
day. Б 

lt was a matter of great regret to all present that 
ilinees prevented Prof. John Walton from presidi 
over the celebrations. A message from him was 
by the Vice-Chancellor and good wishes were sent 
from the assembly. Prof. Walton’s place was taken 
by Dr. Samuel Williams, the acting head of the 


‚ Department. 
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FUNDAMENTALS OF COLOUR 
REPRODUCTION’ 


By Dr. К. W. G. HUNT 
Kodak, Ltd., Wealdstone, Harrow, Middlesex 


WES during the first half of the nineteenth 
century, certain indefatigable people strove to 
‘fix the images of Nature’, their purpose and hopes 
were to fix the colours as well as the tones in their 
pictures, and it would no doubt have seemed to 
them like an idle tale if some prophet had revealed 
that photography was to know a hundred years of 
black-and-white before colour began to intrude in 
any measure. Yet such is the case, and this in spite 
of & number of early milestones which held out great 
promise. As early as 1810, Seebeck and others knew 
that if a spectrum was allowed to fall on moist 
silver-chloride paper many of its colours were recorded, 
although not with any degree of permanence. In 
1858 Prof. Robert Hunt published the third edition 
of his “Photography”, which contained a whole 
chapter “оп the possibility of S poene, photographs 
desaribed. i 


number of ''Heliochromee" which were “perfectly 
coloured; . . . but the colours soon faded, and it 
does not appear as yet that any succeasful mode of 
fixing the colours has been discovered". By 1890, 
however, Prof. Gabrielle Lippmann, of Paris, had not 
only the technique of ‘fixing’ these colours 
(by same methods aa are used in black-and-white 
photography) but had also much improved the 
process in other ways. Moreover when, just before and 
just after the turn of the century, sensitizing dyes 
such as eosin, cyanine blue, ethyl red and (above all) 
pinacyanol were discovered, greatly increasing the 
sensitivities of photographic emulsions in the green, 
yellow and red perte of the spectrum, Lippmann 
colour photographs of very high quality, even by 
present-day standards, were produced. 

The method, which is illustrated in Fig. 1, is an 
interference process. During the , the 
emulsion is backed by mercury, во that the light is 
reflected. back through the emulsion layer, and inter- 
ference occurs between the incident and reflected 


' beams. Standing waves are formed in the emulsion 


layer, and henoe the latent image is formed in bands 
at half-wave-length intervals. The emulsion 18 oom- - 
О ior ir теке Ши Шеш 
are resolved, and after opment and fixing (in 
‘hypo’ in the usual way) there remam a series of 
bands of silver separated by distances equal to half 
the wave-length of the exposing light. Since the 
grain-sizes are kmall compared with the wave-length 
of ight, the bands of silver act as mirrors and 
selectively reflect light of the same wave-length as 
that which produced. the image. It is probably true 
to say that, but for one fact, colour photography 
would have started & brilliant oereer at the turn of 
the present oentury by means of the Lippmann 
method. The one fact is that, i» photographic 
emulsions, the finer the grain, the lower the sensitivity. 
ippmann emulsions must have grain-sizea which are 
compared with the wave-length of light, and 

the nding sensitivity is such that 
of the order of half an hour in bright sunlight are 


* Based on a course of four lechires deltvored at the Inssitu- 
tion, London, on November 5, 12, 36 and Deoember 3, 1! 
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(а) TAKING 


LIPPMANN EMULSION 


greatly enlarged MERCURY 


(b) VIEWING 


are 1. The method of colour photography. (e) Taking 
aie a here ee rem ee 
1 mann . 
p Tend reflexion ; o; from the indent white t, the 


ort in tw breue baer in the borxantel 


area to produce good Lippmann colour photo- 
graphs. 

So the early dreams of Seebeck, Hunt and others 
were dashed, not by the diffloulty of fixation, but by 
low sensitivity. Been Ysera proceas, however, is 
importent to any tion of the fundamentals 
of colour reproductian because, apart from the 
micro-dispersion method (which is often described 
but never used), it із the only suoceesful method in 
which the colours are reproduced physically. ‘For 
any colour is completely defined by ita speotral- 
energy distribution curve, and in a Lippmann colour 
photograph the attempt is made to reproduce, at 
each point on the photograph, а colour having the 
same spectral-energy distribution curve ss in the 


The recordmg and presentation of so muoh 
information іп & colour uction, however, has 
long since been known to unnecessary. For two 
spectral-energy distribution curves can be very dis- 
similar, and yet constitute colours which are visually 
identical; and so we find that the early pioneers 
were on the , and that all successful 
modern methods of colour reproduction, whetber in 
photography, in printing, or in television, stem from 
* Тш 1801, Thomas from 

801, Yo physiological oon- 
siderations, decided that the eye must simplify the 
complexity of the infinite number of variables in the 
spectral-energy distribution curve, and proposed that 
only three variables were involved. This ion, 
which was later to be much elaborated by Helmholtz, 
came to be known as the Young-Helmboltz, or 
trichromatic, theory of colour vision. 

"Young's original pronouncement preceded the 
invention of пуна аах by about thirty years, and 
another years were to before Maxwell, in 
his famous Friday at the Royal 
Institution on May 17, 1861, demonstrated Young’s 
hypothesis by trichromatic colour photography. 
Maxwell's thesis was that, if the eye really does 
analyse all colours into only three variables, ‘redness’, 
‘greenness’ and ‘bluenees’, then by preparing three 
negatives, one through a red filter, one through a 
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green filter, ала one through & blue filter, and making 
ren them three positive lantern slides, then pro- 
them in three lanterns fitted with red, green 

nad b мотоа унон and the 
three images thus obtained, all the colours of the 
original soene would be reproduced. Maxwell’s work, 
of course, was done years before sensitizing 
dyes became available, so that the red and green 
filters used in making the exposures had to be rather 
pale in order that any image be obtained, even when 
lengthy exposure-times were given. In consequence, 
the quality of Maxwell's colour photograph was poor, 
and, indeed, his purpose in showing ib was only to 
demonstrate the truth of Young's theory of colour 
vision, and not to lay the foundation stone of suc- 
cessful colour photography. In point of fact, however, 
this is precisely what he did. is experiment, more- 
over, is not only basio to colour phetograp y: but to 
colour reproduction in other such as printing 
and television. Moreover, once satisfactory sensitizing 
dyes had been produced, Maxwell’s method became 
capable of a standard of excellence in colour rendering 
which even to-day has not been surpassed, and is 
seldom equalled. But the inconvenience of three 
separate projectors, with all the diffculties of 
ee ae 
images, has consigned the triple-projeotion 
aa ы кас Da a les о, 
although m recent years it has been tried again in 


colour television. 

Maxwell’s discourse 
of arm-chair inventions, 
and some of the leading inventors of the time showed 

i thoroughness ; it has been said, for, 
example, of Louis Duoos du Hauron that "there is 
scarcely & which he did not foreshadow”, 
and as early as 1869 he realized the distinction 
between the additive and subtractive principles p 
of which derive from Maxwell's experiment in 
final analyses). 

In photography, the additive processes have had 
& long and career, but аге now almost 
entirely by subtractive processes. It is 
very interesting to note, however, that, in colour 
television, methods are being used which are very 
similar indeed to the early methods of additive 
colour photography, and in this respect television. is 
unwittingly recapitulatig the history of photography 
with remarkable precision. 

Thus triple projection has been used in colour 
television and, as in photography, is perhaps also in 
television the method capable of the highest 
but with the same attendant difficulties o exact 
registration and cumbersome equipment. 

One of the most attractrve ways of simplifying the 
equipment was to view the three positive images, 
not simultaneously, but successively, and fifty years 
ago colour cinematography by means of rotating 
filter wheels having green and blue sectors 
ee ee ee 

ist. In television, this method was tried" in 
the early 1930's by Baird, and in the form of the 
Columbia system was approved Hy the Federal 
Communications Commission in the United States in 
1950. Unfortunately, in such & system, the blue 
filter is always much darker than the red and green 
filters, and the eye can detect the darker filter aa в 
brightness flicker, even when the speed of the filter 
wheel is fast enough to remove all colour flicker. In 
fact, in order to remove all trace of flicker it is 
necessary to present the successive pictures at the 
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rate of about 144 per second, and this requires 
exoemive band-width in transmission. Even at this 
speed, however, moving objects oan sometimes 
exhibit fringes (colour ‘break- 

to the viewer. Moreover, this frequency 
renders the system Жо. '; that is, colour 
pictures Es qu du seed -white pictures 


Риера eo woll ut defen тоўгон proventod 

the widespread use of the Ool ів system and made 
it possible for the Federal Communications Oom- 
miasion to approve a compatible system in 1953. 

One of the most ingenious of the additive methods 
of colour ph was the lenticular method. 
The camera lens was with three strips of red, 
green and blue filter, and the film was loaded with 
the emulsion facing away from the lens. The film 
base had furrows, or lentioulationg, emboesed upon 
it, which acted as tiny cylindrical lenses and imaged 
the red, green and blue strips on to the emulsion, 
thus analysing the picture into very fine strips 
exposed through red, green and blue filters. Pro- 
jection was carried out іп 8 closely analogous manner, 
using lentioulated films and stripe of filter over the 

projection lens. 

The counterpart to the lentioular system in colour 
television is the Lawrence tube. This has в large 
number of vertical wires fixed just behind the screen 
of the oathode-ray tube, and potentials are applied in 
such а way that a series of lenticular electron lenses 
is formed. Red, green and blue phosphors are 

"оп the surface of the in vertical 
stripa, and the potential on the wires is arranged, at 
one moment, so that the electrons strike only the red 
phosphor, say. At the next moment, by altering the 
potential on the wires, the electron lens is altered so 
that the electrons fall on the green phosphor, say. 
A further alteration of potential on the wires causes 
only the blue phosphor to be excited at the next 
moment. By switching the potentials at any suitable 
pac pir above that necessary to eliminate flicker 

colour break- , & sath colour picture is 
| up tiafactory pi 

In oolour photography, however, the most suc- 

additive processes were those which used 
mosaics of tiny red, green and blue areas, behind 
and 


original patch of colour is broken up into areas of 
type oye Tis Scene paren vue eee 


appearance. Again, it is most interesting to see that 
‘the additive method which in the end proved the 
. most successful in colour photography is, at any rate 
80 far, the one which has proved moet successful in 
colour television. - The type of tube originally 
developed by the Radio Corporation of America, 
which is beginning to be used in the United States, 
contains on ita surface а regular array of triads of 
Aae 2505 pre and Dice: рынша. An aperture 
plate just behind the surface, with one aperture for 
each triad of dote, acts as a rough pin-hole camera, 
and ‘images’ three electron guns on to thé three dota. 
The arrangement provides, of course, for one gun to 
be imaged on to all the red dots, another on to all the 
green dota, and & third on to all the blue dots. Mainly 
as в result of work carried out by the Radio Cor- 
poration of America in this fela, the National 


‘expended by many wor 
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Television Systems Oommittee of the United States 
obtained Federal approval at the end of 1958 for & 
method of transmission which was compatible, and 
which could be used both with the R.O.A. and with 
the Lawrence types of tubes. 

The subtractive principle is different from the 
additive in that the red, green and blue components 
of the image are in one and the same beam of light, 
so that, үну оош (о her eel prapa; ne dn ai 
is wasted by the use of red, green and 
Three positive dye images are made; one dye is of 
such в colour that it absorbe reddish light and freely 
transmite the regt of the ; another is such 
that it &beorbe greenish light and freely transmits the 
аети and the third is such that it 

light and freely transmite the rest of 
the spectrum. The oolours of dyes having these 
properties are known in photography ав cyan, 
magenta and yellow, respectively, but in printing 
they have for many years beer termed blue, red and 


yellow, respectively (although the blue is slightly 
and the red is slightly bluish). The three 


is controlled by the cyan dye, the greenish part b 

the magenta dye, and the bluish part by the yelbw 
dye. It is difficult to see at present how the sub- 
tractive principle could be profitably applied to 
colour television, but in colour peor it has 


met with very considerable success e past 
two decades, particularly in the form of daa 
tripacks’; that is, systems where three emulsion 


layers are coated in succession, one on top of the 
other, on the same film base. 

In printmg, the number of inks used is not always 
confined: to three. Frequently а black printing is 
added, and special oolours—for example, a per- 
ticular shade of blue—are sometimes printed in 
separately as well. Sometimes as many as seven or 
ааа ла еса re eee 
colorimetrically the reproduction ів more analogous 
to painting than to photography or television. 

Most methods of printing result in the inks being 
deposited in regular moeaios of dota, and since the 
mosaics of the different inks overlap m some places, 
but not in others, the system is partly additive and 

sub 


ee and yellow ), green (cyan and 

ar E cyan and magenta super- 
50503), black (all ые с ), ала 
white (the oolour of the кел ны y and Wurxburg* 


have elim 
original colour soene ne ana printing arrays of dots 
Lada ыу on three separate plates, such that, 
when thes arrays of dots are printed in oyan, 
magenta, and yellow dyes, exact colour reproduction 
is achieved. Clapper and Yule’, however, have 
pointed.’ out that inter-reflexions of light within the 
layers of ink and the paper fibres Introduce errors; 
ole Lo 
results and, in fact, is being increasingly 
We have sean that в сисе eee fem 
over & period of more 
than а century in the hopes of reproducing colour. 
Yet even to-day the vast majority of окар, 
television pictures and printed reproductions аге only 
in monochrome. The problems to-day, however, are 
mainly economic &nd. not technical Colour map- 
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shots, cinematograph films, lantern slides, prints, 
television pictures and printed reproductions have 
all been, and are all being, produced. Perhaps in 
fifty or & hundred years time the black-and-white 
reproduction will be a thing of the past, but only if 
economics and political factors allow. 

There remains one question yet to be answered. 
How acourate oan these colour reproductions be ? 
Since and other рһувіові methods of 
oolour reproduction are generally impracticable, the 
question 18 really of interest only in the oase of the 
trichromatio methods. The mtuation in these methods 
is shown schematically in Fig. 2. The upper half of 
the diagram representa the situation in which the 
original object is viewed. Physically, the colour 
oonamte of a mixture, in certain proportions, of all 
the colours of the spectrum. This physical com- 
plexity is then, according to the Young-Helmholiz 
theory, simplified physiologically into three variables 
only ; the magnitudes of these three variables are 
denoted by рь, у, and B, and, according to the theory, 
the sensation of colour рт roduoed by the objeot is & 
function of these variables only. 

These three signals рь, y, and B, may be thought 
of ав being produced by Vice type of light-sensitive 
cella in the retina, each having в different speotral- 
sensitivity curve. Since triohromatio colour repro- 
duction depends for ita suocceas on the properties of 
the eye, it is clear that any system must analyse the 
colour of the object in the same way as tho eye. 
Hence the three separation images must be recorded 
by light-sensitive receivers:having the same spectral- 
sensitivity curves (or in oertain circumstances any 
three linear combinations of them) as the three 
different types of light-sensitive ocells in the retina. 
Although much remaing unknown about the mech- 
anism of colour vision, if the Young-Helmholtz 
theory is these spectral senmtrvity curves 
can be deduced from oolour-matehing experiments 
to a considerable degree of acouracy. It is thus 
possible to select filters for use with photographic 
emulsions or television camera tubes which result in 
sensitivity curves closely approximating those re- 
quired. Three signals are thus obtained proportional 
to po Ye and B, and, in television, these signals (or 
combmations of them) are transmitted to the receiving 
sets, while in photography positives are made from 
the negatives. Beams of red, green and blue light 
are then combined to form the oolour picture, either 
additively as in colour television and additive photo- 
Еи or by the independent modulation of the 

dish, greenish and bluish parts of the spectrum as 
in коош eee phy and in printing. The 
intensities, R, G and B, of these beams of light are 
made as nearly as possible proportional to pe ү, 
and $, and if the red light stimulated only the p-type 
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of cell, the green hght only the y-type, and the blue 

light only the B-type, the signals received by the 

bram on looking at the colour reproduction would be 

proportional to рь y, and Be. It would then only be 

necessary to adjust the overall intensity of the 

ршн to obtain signals equal to ру, Yo and Be and 
enoe exact colour reproduction. 

The essential conditions for exact oolour repro- 
duction may, therefore, be summarized thus: (a) 
analysis of the soene by sensitive elements with the 
oorreot spectral-sensitivity curves; (b) produotion 
of red, groan and blue beams of light with intensities 
proportional to the analysis ; (c) stimulation by the 
red, green and blue beams of light of the three types 
of retinal oell separately ; and (d) correct adjustment 
of the overall intensity of the picture. Conditions 
(a), (b) and (d) can, at least in ciple, be well 
enough approximated to. But ition (c) is ппров- 
mble to realize. Even if the red, green and blue 
stimuli are carefully chosen monochromatic radis- 
tions, the green stimulus invariably excites not only 
the y-type of cell but also the p- and B-typee. More- 
over, the use of monochromatic stimuli is precluded 
in practice by the diffüioulty of obtaining sufficient 
intensity, and broader bands of light have to be 
used. This resulta in the red and blue stimuli also 
causing unwanted excitations, and the situation 
arises wherein the red light gives rise to the wanted 
signal p, and an unwanted y-mgnal yr. The green 
light results in the wanted y, and in unwanted 
signals pg and Bg; and the blue light reeulis in the 
wanted B, and in unwanted signals рв and yz. The 
situation that arises is then shown schematically in 
the lower half of Fig. 2. Instead of the brain receiving 
the signals p, y, and p, as required, it receives 
signals р, + pg + рв, Ye + YR + YB апа В, + Во. 
Now the vivi or saturation, of colours depends 
on the ratios of the three signals to one another, and 
additions to all three signals inevitably decrease the 
ratios. Hence the inability to satisfy condition (о) 
results in practically all colours, but particularly 
greens, being reproduced too pale. 

This effect is in no way dependent on the Young- 
Helmholtz theory and would be just as true, though 
more difficult to describe, evan if the theory were 
false. т 

In subtractive colour photography this effect ів 
enhanced by the fact that the red, grean and blue 
lighta have, of neceesity, to be broad bands of the 
spectrum; and the cyan, magenta and yellow dyes 
also have unwanted absorptions whioh cause green 
and. blue colours to be reproduced darker than in the 
original soene. In colour television, however, by 
solving linear equations electronically, the effects of 
the violation of condition (о) can be limited to those 
few colours which are too vivid to be matched by 
any mixture of the red, green and blue lights; in 
practice, however, this refinement is not usually 
worth while. 

How accurate can colour reproduction be? We 
have shown that trichromatic colour reproduction 
oan never be perfectly accurate, because of the 
inevitable violation of condition (c). But, in practice, 
trichromatic colour reproductions are often vory 
satisfactory, and, in fact, the public sometimes feol 
that the colours are not too pale, but too vivid. It 
is probable that this feeling arises from violation of 
condition (b) ; by making pioture of much higher 
contrast than the original, some increase in the 
saturation of the colours can be obtained, and this 
device is often used to lessen the effeota of violating 
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condition (c). The final saturations of the colours, 
however, are very seldom greater than those of the 
original, and are usually considerably lees. 

Why, then, oan trichromatio reproductions be во 
acceptable ! The snswer lies very largely in the fact 
that they are scarcely ever seen alongside the original 
soene, and the quality of the uction is judged 
a ne c pun ошер ы уа Rp кешир. 
ably looked like. But soenes vary tramendously in 
their oolour qualities, and particularly so in colour 
saturation, according, for example, to the type of 
lighting and the atmospheric conditions. Moreover, 
colour reproductions are generally viewed under 
conditions very different from those of the original 
soene, and this introduces a number of complicating 
` subjective effects, which depend on the size, bright- 
ness and surface both of the picture and ita sur- 
ro 


undings. . 

Of ооо Eds a aoa eae it must be said that 
acourate are impracticable, and practicable 
methods are inaccurate; and some may be inclined 
to add that all methods are too expensive. But the 
urge to ‘fix the images of Nature’ 18 just as insistent 
as ib was & oentury ago, and there are some signs 
that the early trickles of hope are at last becoming 
the full floods of success. 

! Neugobauer, H. B. J., Ж. Мой. Phys., 68, 22 (1987). 
* Hardy, A. О., and Wurxburg, F. L., J. Ож. Soo. Amer., 88, 800 (1948). 
* Clapper, F. E. and Yuk, J. А. О. J. Opt. Бос. Amer., 43, 600 (1068). 


OBITUARIES 
Prof. K. N. Behl 


Kanu NARAYAN Bann, who died at Luoknow on 
April 21 im his sixty-fourth year, was one, of the 
leaders in Indian zoology, and his work is 

wn and admired throughout the world. 

He was born on February 14, 1891, at Multan, m 
the Punjab, and educated at the Government Coll 
Lahore, where he В.Во. in 1911 and M. 
(first class) in 1913, when he was also awarded the 
Maclagan Gold Medal. As soon ав he had taken his 
becoming demonstrator and assistant professor at 
Lahore; in 1914 he was appointed professor at the 
Sb. John’s College, Agra, and in 1916 at the Muir 
Central College, Allahabad. His first research was 
on the ant-like spiders of the family Attide; but 
then he turned to the study of the Indian earthworms 
^ end very soon made the outstanding discovery of a 
new type of nephridium. In 1919 he published the 
first of & series of i pepers on earthworm 
anatomy which appeared the next thirty 
years in tho Quarterly J of Mitoroscoptcal 
Soienoe ; in this first one he described three distinct 
kinds of nephridia—septal, pharyngeal and integu- 
mentary—which he found in the worm PaAsretima 
posthuma. It was the septal nephridia which presented 
such an in ing novelty, for they opened not to 
the outside of the body, as in all other such organs, 
but into the ihtestine; he called them an entero- 
nephrio system and mado the suggestion, whioh in 
later years he strongly supported by experiment, 
that they were an adaptation for the conservation of 
moisture in & dry climate. He then visited England 
to work for two years under Prof. Goodrich at Oxford, 
where he was awarded the D.Phil. for further studies 
on Phereisma, in which* he worked ont the blood- 
vascular system and the development of the entero- 
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nephrio organs. His earlier discovery had in the 
meantime won him the D.Sc. of the University of 
the Punjab. On returning to India in 1921 he was 
made reader in zoology in the University of Lucknow 
and two years later became ртоѓеввог ; here he did 
the greater part of his work, remaining in the chair 
until he retired and was appointed vice-chancellor of 
the University of Patna in 1951. Many more studies 
in earthworm anatomy, reproduction and develop- 
ment followed; in these he described enteronephric 
systema in & number of other genera and, jointly with 
Dr. M. B. Lal, showed the existence of a ‘hepato- 
pancreatio’ Ara mA. rtal system, in 
worms of the genus Hutyphoous His morphological 
work was not, however, confined to earthworms; he 
produced, in the Records of the Indian Museum, an 
outstanding monograph on the skull of Varanus 
monitor with its associated muscles, blood-veesels 
and nerves. He was awarded the D.Bo. of Oxford in 
1988, and in 1942 received the Joy Gobind Lew 
Memorial Gold Medal of the Aniatio Society of 


Bahl's wil continue to be felt m India 
and the East for many years to come through that 
excellent series of Indian ical Memoirs which 
he initiated and edited. Since he wrote the first on 
Pheret#ma, seven others, by different authors, have 
dealt in turn with selected types of the Indian fauna ; 
they are the oriental counterparts of the well-known 
I4oerpool М.В.О. Memoirs which have рів 
important a pert in the training of English коо. : 
In the words of a review which & in Nature 
some years ago, 'roologiste in India owe в debt of 
gratitude to Prof. Bahl to whose enthusiaam this 
series of manuals is due". The debt will grow and 
extend through many countries as these memoirs 
become more widely used ; there could be no better 
memorial to Bahl than this series of volumes. On 
his retirement he was made & research profeasor at 
Lucknow, but his sense of duty then compelled hnn 
to accept a preasing invitation to become vioe- 
chancellor of Patna University; here his heavy 
duties proved too much for him and in 1952 he 
suff a breakdown in health from which he never 
completely recovered. Our sympathy goes to his wife, 
three sons and a daughter who survive him. 

A. C. Harpy 


Dr. R. S. Clay 


REGINALD STANLHY Оглу died on April 10, after & 
short ilmees ; he was eighty-five. 

Dr. Olay’s interests were and various. He 
was educated at Tollington Park College and St. 
John’s College, Cambridge, becoming a Wrangler in 
1892. His first profeasional appointment was as 

ysiœs master at Mill Hill School, and in 1897 he 

head of the Physics Department at Birkbeck 
College. In 1900 he was, inted principal of the 
Wandsworth Technical Co and in 1902 was 
Invited to become the pri of the Northern 
Polytechnic. There he found le scope for 
the exercise of his professional ifloationg and 
administrative ability, which, with his power of 
winning the sympathetio co-operation of his staff and 
the respect of his students, enabled him, during his 
twenty-nine years of office, to make the Institute 
more widely known and to bring it to а high degree 
of efficiency. In 1981 he retired, to the regret of all 
who had been associated with him either as colleagues 
or students. 
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During 1907-11 Dr. Clay was Һе secretary for the 
Association of Technical Institutions, and in 1936 he 
, joined the board of directors of the United Kingdom 

Optical Oo. at Mill Hill, with happy results for the 
firm. From 1942 he served the Company as technical 
gonsultant on many problems. He was a founder 
fellow of the Instatute of Physica (1918), served on 
ita Board during 1920-33, and in recent years helped 
to promote the education and training of laboratory 
technicians. For many years he did admirable work 
for the Journal of Scientific Instruments, was at one 
time chairman of the Advisory Committee and was 
himself a frequent contributor. 

out his life, Dr. Clay’s chief interest and 
hobby lay in ios. He was a member of the Oounoil 
of the Society and ite president in 1927. 
Having been & Fellow of the Royal Microscopical 
Society for some years, he became its president in 
1937 and was made an honorary Fellow shortly before 
his death. He was also & member of the Physical 
' Society, in the activities of which he took a keen 
interest. 

In 1911 Dr. Clay published a ‘Treatise on Practical 
Light" which remained the standard text-book for 
many years. It describes many ingenious pieces of 
apparatus for demonstrating optical princip He 
gathered & unique oollection of mioroeoopes, oon- 
taining an almost complete series from 1670 to 1850. 
This collection, bearing his name, is now in the 
Museum of the History of Science, m Oxford, and is 
described in detail in a book published in collaboration 
with T. H. Court m 1932, on the “History of the 
Microsoope’’ ; this remains the standard work on the 
subject. 

From 1904 to the end of his life he was closely 
associated with what is now the National Council for 
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Domestic Studies, being ite first treasurer and ohair- 
man of the Examination Board. ing thirty-seven 
years he was only abeent from the chair on three 
occasions, and he personally signed nearly thirty 
са certificates. He waa pertioularly interested 

girls in в scientific approach to home life. 
One of Dr. Olay's major mteresta was the North 
London Collegiate School for Girls, now at Canons 
Park, where he became a governor, representing the 
Worshipful Company of Olothworkers, in 1929, and 
chairman of the governors from 1938 until his death. 

During both World Wars, Dr. Clay played & part 
in supplying the Services with optical instrumenta, 
and during the second he was attached to the 
Admiralty Establishment at Teddington, acting as 
liaison offloer between it and- various aircraft 
depots. 
ое retiring from the Northern Polyteahnio, he 
(озеп ene шошып иша а 
and Historical Society, becoming ite presi m 
1948. His interests also extended to the Organ Club, 
the Newoomen Society, the British Society for the 
History of Science and the Cactus and Succulent 

. For many years he was an honorary 
member of the British Acetylene Association. 

Dr. Olay married Theodora Tilley, and in 1947 
they celebrated their golden wedding. 

‘Dr. Clay’s gifts were consecrated to great 
ends. He sought to help others and to make life 
easier and happier for them. He had the power of 
inspiring respect and affection in others by his 
cheerful and friendly personality. To all who 
genuinely sought his guidance he gave freely of his 
time and knowledge, and he leavened his many 
activities with a graciousness that endeared him to 
all. W. L. Dovuagry 


NEWS and VIEWS 


G. S. Ohm (1787-1854) 


Тин German physicist, Georg Simon Ohm, whose 
name is immortalized in the ohm, Ohm’s law and 
the ohmmeter, died a century ago, on July 7, 1854. 
Son of a master locksmith, he was born at Erlangen 
in Bavaria on March 16, 1787, and entered the local 
University at the age of sixteen, but left after eighteen 
months because of lack of means. After holdmg 
i ee ee ee 
in 1811, graduated and taught as Privdidorent. 
1817 he was appointed professor of mathematics ы 
the Jesuit's Gymnasium m Cologne, where by means 
of iments made with great skill and oare, 
enough with poor and defloient apparatus, he estab- 
lished his law of the theory of the voltaic current, 
which he published at Berlin in 1827 under the title 
"Die galvanisahe Көө mathematisch bearbeitet”. 
, Ohm's law, which to-day ıs regarded as a common- 
place, was far in advance of ita time, and its 
announcement fell on deaf eers. Deeply hurt, Ohm 
resigned his post end led & precarious existence until 
after many petitions addressed to the King of 
Bavaria he was made professor of mathematics at 
the Nuremberg Polytechnic in 1888. The Royal 
Society of London was the first to appreciate his 
work, awarding him its Copley Medal in 1841 and in 
the following year electing him a foreign member. 
In 1843 Ohm announced his law on the production 
of complex tones by the composition of simple 


vibrations. In 1852 he became professor of physics 

at the High School m Munich, where he died of 

apoplexy two years later. Small in stature, feeble in 

body, simple in taste, he never married and lived ` 
solely for his work. 


Geography at University College, Lelcester : 
ic Prof. Patrick W. Bryan 
Pror. Patrick W. BRYAN retires from the chair 
of Cello, pera the vioe-principalship of University 
, at the end of the present session, 
has been appointed the first professor parium 

of the College. He received his early 
geography and economics at the London School of 
nomios under the late Өт Halford Mackinder ; 

early in his career he spent. a year at the University 
of Chicago, where he came under the influence of tho 
school of geography then developing—the ‘human 
ecology’ sch ool. "The advanced text-book on North 
America, which was the joint work of the late Prof. 
Rodwell Jones and Prof. Bryan, was’ the first in the 
now well-known Methuen series, and his studies 
on the corn belb in partioular illustrate Bryan’s 
meticulous attention to relevant detail. He will 
always be associated with the development of the 
conoept of the ‘cultural landscape’, elaborated in his 
book ''Man's Adaptation of Nature". He was 
criticized by some for sedking an easy correlation 
between the features of the landscape and present 
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human oocupance; but his ideas have been absorbed 
m modified form in much current work. Known in 
later years ав в great exponent of visual presenta- 
tion of geographical facts, his wide circle of 
friends will wish him a long and profitable 
retirement, with leisure to follow his photographic 
interests. 
Mr. Norman Pye 
Мв. Norman Pye, senior lecturer in the University 
of Manchester, 18 to succeed Prof. Bryan. Mr. 
was educated at Wigan Grammar School and at 
University of Manchester, where he graduated with 
first-class honours in geography in 1935 and obtained 
the diploma in education in 1936. After & period as 
& research student at St. Catherine’s College, Cam- 
bridge, he returned to Manchester m 1988, as an 
assistant lecturer in geography; he served in .the 
Hy io Department of the Admiralty during 
1940—46. He was appointed to a lectureshrp at 
Manchester in 1946 and became senior lecturer m 
' geography in 1953. Durmg 1944—46 he held jointly 
with Dr. W. G. V. Balchin в Leverhulme Research 
Fello for climatological research in Bath and 
district 1952 he received a Fulbright travel 
grant for research, also with Dr. W. G. V. Balchin, 
in geomorphology and economic geography in the 
Mohave and Sonora Deserts, U.S.A. Smce 1950 he 
has been honorary asastant editor of Geography. He 
is also a member of the Council of the Institute of 
Britiah Geographers and of the Council of the Royal 
Meteorological Society. Mr. Pye's special research 
interests have been in the fleld of physical geography, 
more i in climatology and cartography, on 
both of which topics he has published & number of 
papers and haa now in the press a book on the ргіпоіріев 
of cartography and surveying. He is also much inter- 
ested in, and has had considerable experience of, 
teaching and lecturing on both economic and regional 
geography. He is also a first-clacs man in the feld 
and has conducted field courses both in Britain and 
in European countries. 


Royal Society and Nuffleld Foundation Common- 
wealth Bursaries Scheme : Awards 


" AwARDS8 under the Royal Society and Nuffield 
Foundstion Commonwealth Bursaries Scheme have 
been made to the followmg: Prof. R. H. Common, 
chairman, of the t of Agricultural Chem- 
istry, McGill University, to enable him to study avian 
biochemistry, at Reading, durmg July- 
; . D. E. Coombe, Fellow of of Christ's 

College and University demonstrator in botany, 
Cambridge, to enable him to visis West Africa during 
1955 to study tropical forest vegetation; Dr. J. 
Crossland, lecturer in physiology, University of St. 
Andrews, to enable him’ to visit Montreal durmg 
August-December 1954 in order to collaborate with 
Dr. K. A. C. Elliott in further studies in the behaviour 
of acetylcholine in the bran; Mr. J. R. Howea, 
lecturer m. animal husbandry, College of 
Tropical Agricplture, Trinidad, to enable him to 
study problems and methods of research in African 
animal production, at Pretoria and in Kenya, during 
im men ra Dr. А. P. Subramaniam, of the 
ical Burvey of India, to enable him to work 

f. C. E. Tilley at Cambridge during 1955 on 


Thomas, of Adelaide, to enable her to салу cut 
hehninthological studies at Macdonald College, 
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Canada, during July-December. These are the first 
awards under the scheme which was instituted last 
year to provide facilities for increasing the efficiency 
of soientiflo workers of proved ability by enabling 
them to pursue research, learn techniques or follow 
other forms of study in natural science in countries 
other than their own in the Britsh Commonwealth 
where the physioal ог а environment, or both, 
are peculiarly favourable 


Royal Society Research Appointments 


Tus Council of the Royal Society has made the 
following research appointments: the Alan Johnston. 
Lawrence and Moseley Research Fellowship to 
Dr. D. 8. Robinson (Sir Wilham ‘Dunn School of 
Pathology, University of Oxford) for work on the 

biochemistry of lipid distribution and transport m 
plasma, and its relation to the problem of athero- 
sclerosis ;  Stothert Research Fellowships to Dr. 
B. L. Gmaborg (Univermty College, London) for 
work on neuromuscular tranamission, and to Miss 
D. Ванпопу (Courtauld Institute of Biochemistry, 
Middlesex Hospital Medical School, London) for work 
on the effects of sex hormones-on cell metaboliam ; 
and the John Murray Travelling Studentship in 
Oceanography and Limnology for 1954 to P. Hughes 
(University of Liverpool) for study of wind drifts in 
the oceans. 


Atomic Energy Authority 


Tsa Atomic Energy Act, 1954, which райын: 
for the settmg up of an Atomio Energy Authority 
for the United Kingdom, in accordance with the 
recommendations of Lord Waverley’s Commuttee 
(seo Nature, 178, 459; 1954), received Royal Assent 
on June 4. In the debates m Parliament, concern 
was freely expressed as to the position of the 
employees of the proposed qd particularly in 
regard to the security in the 
original first schedule. When the B was debated 
in the House of Commons, satisfactory words could ' 
not be found to define the grounds on which an 
employee of the Authority would be referred to the 
purge tribunal as a bad security risk. Such a definition 
was needed to write into the Bill safeguards for 

the Lord Premdent’s consent to dismissal 
if the tribunal should recommend it and if the Lord 
President agreed with it. None of those who spoke 
in the debate liked the reference to & man’s political 
associations, and in the Committee stage in the House 
of Lords on May 19 Lord Salisbury accepted on 
behalf of the Government an amendment by Lord 
Bilkin which avoide the use of these words. In 
&ooord&noe with this amendment, Section 4 of the 
First Schedule of the Act reads: “Exoept with the 
consent of the Lord President of the Counoil, the 
Authority shall not terminate on security grounds 
the employment of any officer of, or person at aha 
by, the Authority. In this sub-paragrap 
expreesion ‘security grounds’ means grounds which 
unde for dismissal from the civil service of 
Her jesty, in accordance with any arrangements 
for the time being m force relatmg to dismissals from 
that service for reasons of national security". This 
amendment, which puta employees of the Authority 
in exactly the same position as Civil servants, was 
afterwards weloomed by Mr. G. R. Strause on behalf 
of the Opposition as perfectly satisfactory, when the 
Lords’ amendments were considered in the House of 
Commons on May 31, and was accepted by the House 
with other gmendmenta. 
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At the third reading in the House of Lords on 
May 27, Lord Salisbury, in reply to questions from 
Lord Stanagate and Lord Jowitt, explained that the 
Estimate to be submitted to Parliament in accordance 
with Olause 4 of the Bill would be in two parte. The 
first would cover the of the small offioe 
which will assist the Lord President to discharge his 
atomic energy function. The second, covering some 
99 per cent or more of the total, would represent the 
money which the Lord President would pay over to 
the Authority. It would be broken down under a 
number of headings, though the information would 
be rather leas detailed than ів usual in regard to an 
ordinary tal Vote, having regard both to 
the need for security and to oreation of a body 
with freedom to run its own day-to-day affairs. The 
exact form of presentation, said Salisbury, is 
stull being discussed, but the breakdown will not 
permit a distinction to be drawn between expenditure 
for civil purposes and expenditure for defence. For 
security reasons, moreover, sums included in the 
Ministry of Supply and Service Department Votes 
for payments to the Authority for work on atomio 
weapons will not be shown separately, but the degree 
. of parliamentary control provided under the clause 
ig substantially greater than has existed in the past. 
Referring to the importance of a proper balance of 
the use of atomic energy between military and civil 
purposes, Lord Salisbury said that this is & major 
reason. for transfer of responsibility from the Minister 
of Supply to the Authority. At present none of 
the energy which will be created will be allocated to 
private Industry ; it will all be in the hands of the 
British Electricity Authority, which ultimately will 
transmit the electrical power to industry. 

Queen Elizabeth House : a New Centre In Oxford 
for Colonial Studies 


A NEW centre for Colonial studies ів to be estab- 
lished in Oxford under the jomt auspices of the 
Colonial Office and the University, and H.M. the 
Queen has been graciously pleased to allow it to be 
named Queen Elizabeth House. For some time past 
it has been obvious that the cultural, economic and 
social life of the overseas territories of the British 
Commonwealth for which the United Kingdom 
Government ів responmble has been changing very 
rapidly, and it is imperative that relationshi 
between the people of these territories and thoee of the 
United Kingdom (and of the Commonwealth gener- 
ally) be adjusted in harmony with theee changing 
conditions. Much has already been done by university 
studies and cultural contacts promoted by govern- 
ment and other bodies; but what has hitherto been 
lacking is some recognized centre, associated with 
the many bodies and institutions at work in this 
fleld, but not designed to supplant or interfere with 
their various activities. To this centre studenta 
and visitors from overseas, together with persons 
in Britain oonoerned with the problems facing 
the oversea territories, could come for free disg- 
cussions with others who share their interests and 
be put in touch with those who can help them in 
their studies. Such a centre, in addition to the 
services which it could rander to individuals, could 
provide в setting for conferences and summer schools 
as well as for more formal courses arranged by govern- 
ment or other authorities for men and women working, 
or mtending to work, overseas. To perform these funo- 
tions effectively, the centre would have to be residential 
and located in suitable academic surroundings. 
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Recently, Sir Ernest i offered £100,000 
to the University of for the development of 
Colonial and allied studies, on the understanding 
that a centre of the kind described above would be 
established in close connexion with the Institute of 
Colonial Studies already existing in Oxford, though 
not exclusively linked to it in such в way as would 
prevent the fullest co-operation with other interested 
bodies. In recognition of the important parb which 
such & centre could play in the training of Colonial 
Civil servants and o cognate activities, the 
Britiah Government has promised в contribution 
towards building costa ie £50,000 from Colonial 
Development and Welfare Funds. The University of 
Oxford is now oo-operating in securing & suitable aite 
and in establishing the centre upon it. In order that 
the centre may be brought into being as soon es 
possible, arrangements are being made for oon- 
stituting a governing body on which official, academic 
and other interests will be represented. 


New Nature Reserves In Britaln 


Two further nature reserves were declared on 
June 15 by the Nature Conservancy. The first of 
these consists of the Huntspill River and Huntspill 
sea-wall area of about 300 acres and roughly 6,000 
acres of tidal mud flats near the mouth of the River 
Parrett in Bridgwater Bay. Steart Island will bo 
added by в further declaration on the expiry of the 
existing tenancy over it next year. The mud flats 
are the soene of a most successful experiment in 
harnessing vegetation to the work of coastal defence : 
the introduction of Spartina townsendii considerably 
raised the foreshore-level and gave effective pro- 
tection against inoursions by high tides. ыиы 
experimenta аге нр Жаки е 
laboration with p Somerset River Board. The 
flata are also of great ornithological interest as a 

ing place for wildfowl, moluding wild geese, and 
$2 as forming the only gathering ground for 
moulting shelducks in Great Britam. The dis- 
continuance of existing shooting rights will provide a 
large sanctuary area in which wildfowl and waders 
can feed and roost undisturbed and build up stocks 
of these species. 

The second new reserve, Castor da, is in 
the parishes of Aileworth and Marholm, four miles 
west of Peterborough. It consiste of 124} acres of 
mixed woodland, known as the Blacklands, and 
about 93 acres of rough grassland and bushes called 
Ailsworth Heath, which was originally recommended 
as a nature reserve in 1947, particularly for the rich 
insect life and wide of plant life to which the 
soils derived from oolitic limestones and caloareous 
olays give rise and of which few examples remain. 
There are two small pools in the reserve which 
support & variety of aquatio vegetation, and the 
heaths and woodlands harbour the rare butterflies, 

(Sirymon pruni), the large tor- 
toiseshell (Nymphalis polychloros) and the Vx ке 

I pakeman). to Black- 


tion on publio access to Ailsworth Heath, though 
permite to collect will be required. 


Ethnology of Salpan In the Marlana Islands 
Ix Vol. 14 (anthropology) of Pisldtana (pp. 384; 
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Japanese sent many immigrant settlers there and 
buit up an extensive sugar-cane industry between 
the two World Wars. The destruction of industry in 
the Seoond World War was complete. Bai ува өд 
area of intense battle in which 28,811 Japanese 
military were killed and 1,810 taken prisoner, while 
the Americans lost 8,144 killed in action and 11,000 
wounded. The ethnology is & bass du of the 
changing customs and habits of some orro and 
ex-Caroline islands natives who live in Satpan. 


Symposium In Dublin on Peat 


Aw international symposium on peat will be held 
in the College of Science, Merrion Street, Dublin, 
" dunng July 12-17, under the suspices of the Bord 
na Móna, the statutory corporation set up by the 
Republic of Ireland to develop the peat resources of 
the oountry. On the first day, after the formal 
opening by the Minister for Industry and Commerce, 
ra мы рдак saa ies” medie коста 
following countries that be represented at the 
will be discussed: Canada, Denmark, 
and Wales, Finland, France, Germany, 
Northern Ireland, Netherlands, Norway, Republic of 
Ireland, Scotland and Sweden. Subsequent sessions 
will deal with the following topics: methods of 
А RE general and technical claasifloation of peats ; 
И peat; sod peat; dehydration; large- and 
small-scale planta for utilization of peat; use m 
gas turbines; peat ooke and wax; gasification ; and 
reclamation (afforestation, and also agriculture and 
soul conditioning). An excursion will be made to the 
Bord na Móna works. Further information can be 
obtained from the Bord na Móna, 28 Upper Pembroke 
Street, Dublin. 


International Union of Geodesy and Geophysics 


Ix connexion with the tenth General Assembly of 
International Union of Geodesy and Geophysics 

to be held in Rome during September 14-25, the 
sponsoring bddy, the Italian National Research 
Council, is organizing an exhibition, to be held in the 
same building as the Assambly meetings, of көш 
ала geophysical instrumenta and 
exhibition will be open to the publio during Aube: 
13-25. Comple application forms, which can be 
obtained in Britain from the Assistant Secretary, 
Royal Society, Burlington House, London, W.1, 
must be sent by July 15 to the following address : 
Consiglio Nazionale delle Ricerche, Mostra inter- 
nazionale di geodesia e geoflsioa, Piazzale delle 
Science, 7 — Roma (Itala). 


Announcements 

Sra Евнрызхок Бвомрвятт, deputy scientific 
adviser to the of Defence, formerly chief 
of the Royal Naval Scientific Service, has been 
appointed chairman of the Defence Research Policy 
Committee in suoceasion to Bir John Cockcroft, who 
has been appointed to the board of the new Atomic 
Energy Corporation aa director of the Atomio 
Energy Research Establishment. 

Tue President of the Board of Trade has 
reappointed Sir Percy Mills as chairman of the 
National Research Development Corporation and 
Prof. P. M. 8. Blackett, Sir John Duncanson, and 
Sir Edward de Stein as members for a further period. 
Sir Henry Hinchliffe and Sir Alan Saunders are also 
appointed members in succession to Sir Edward 
Hodgson and Mr. W. E. P. Johnson, who are retiring. 
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Su Јонн RusssıL has been elected a foreign 
member of the Académie d’ Agriculture de Franoe in 
succession to the late Prof. Winogradaky. 


Pror. Н. R. ROBINSON, emeritus professor of 
physica at Queen College, has been elected 
vice-chancellor of the University of London for the 
remainder of the present seasion and for the session 
1954—55, in succession to Sir Roderic Hill, who has 
resigned on medical grounds. 

Da. 8. ҮҮнгсиннАр, director of the Electrical 
Research Association, has been elected chairman of 
the Committee of Directors of Research Associations. 

Тнк Institution of Production Engineers will be 
holding an exhibition and conference in London at 
the National Hall, Ol ia, during July 7-14 (closed 
on July 11). Besides displays by industry on pro- 
duction engineering research and materials, equip- 
ment and apparatus which contribute to uotivity, 
the exhibition will contain a number of items illus- 
trating the work of the Department of Boientiflo and 
Industrial Research, the research aasociations, and 
government depar&mente and other institutions. The 
conference will consist of morning and afternoon 
seesions on each day of the exhibition, exoept July 10, 
when papers on various aspects of the problema of 

еы ee psychological, 
ap ha —will be reed. Applications for 

to the exhibition or conference should be 
made to Andry Montgomery, Lid. 11 Avenue 
Chambers, 4 Vernon Place, London, W.O.1; further 
details oan be obtained from the Secretary; Institution 
10 Chesterfleld Street, 


president of the British 
Glaciological Society, writes : ‘With reference to 
the obituary notice of Prof. A. B. Dobrowolski in 
Nature of June 12, Mr. E. Gold mentions that his 
great work on ioe, “The Natural History of Тое”, 
was published in Polish. However, two of the moet 
important chapters of this work, namely, 18 and 14, 
were translated into English by Prof. B. W. A. 
Maasey, of the University of Poznan, and were pub- 
lished in 1948 under the title “Glaciers: Structure 
and Movement Theories”, by the Institute of 
mental. Physics, Warsaw, as Supplement No. 1 to 
the Bulletin of the Polish Geophystoal Sootety, Part 16 
(Warsaw, 1989—48)”. 

Tuam directors of Griffin and Tatlook, Ltd., and of 
W. and J. George and Becker, Ltd., have announced 
the merging of their two organizations, under the 
namo of Griffin and George, Ltd. Griffin and Tatlock, 
Ltd., with their associated oompany, Standley 
Belcher and Mason, Ltd., manufacture scientiflo 
T rw and laboratory furniture in London and 

and have branch houses in Manohester, 
Shame Glasgow and Edinburgh. Griffin and 
Tatlock (India), Ltd., operates from Calcutta and 
Bombay. The name of the firm, which origmated in 
1826, is widely associated with laboratory a 
under the trade mark “Microid’. W. and J. George 
and Becker, Ltd., of London and Birmingham, have 
manufactured laboratory equipment since 1897. The 
original firm of F. E. Beaker and Co. was founded in 
1872, and was purchased by W. and J. George, Ltd., 
in 1897. The company produces an extensive range 
of products including optical and electrical apparatus 
and high precision balances, which are sold under the 
trade *Nivoo'. The chairman of the new y 
of Griffin and George, Lid., is R. MoKinnon Wood. 
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FIFTH INTERNATIONAL WEST AFRICAN CONFERENCE 


c Vis working in the several terrttories of 
West Africa were long hampered by laok of 
opportunities for contact with one another. Con- 
tiguity of territory enabled the French to extend 
much of their work over the whole or greater part 
of French West Africa; but studies in the 

British, and Portuguese areas lack 
relation. A very i b кшп i As Served be 
the International West African Conference, whioh 
meets every second iyw alternating between British, 
French, Spanish and territories. The 
fifth conference was held at Abidjan (Céte d'Ivoire) 
during December 7-10, 1958, followed by excursions 
during December 11-19. Difficulties of socom- 
modation, not the least being space on air linee, 
necessitated the загара а being restricted to 
official delegates; but those present represented a 
wide range of interesta and regions. 

The conference met under the presidensy of Prof. 
G. Mangenot, director of the Institut de Recherche 
Scientifique et d'Études Tropicales of the Office de la 
Recherche Scientifique Outre-Mer, and most of the 
meetings were held at the Research Station of the 
Institut at Adjopodoumé some 18 km. from Abidjan. 
Other were held at the Museum and Research 
Station in Abidjan of the Institut Français d’Afriquo 
Noire, the headquarters director of which is Prof. 
Th. Monod (Dakar). The smooth running of the 
conference owed ing to the organixing ability 
of M. J. L. Tournier, of the itut Français d'Afrique 
Noire, who acted as secretary. 

Delegates ineluded a dozen from British West 
African territories and two from Britain (Profs. C. 
Daryll Forde and L. Dudley Stamp), and the con- 
ference opened with a gathering at the Palace of the 
Governor, followed in the evening by в brilliant and 


xi pipe 
(moluding forestry), geography (including geology) 


- THE GOLGI 


and ethnology-sociology фен economics). For 
some веввіопв the last two met jointly, and papers of 
general interest were read to plenary meetings. 

It would be difficult to speak too highly of the 
ауа Depts oF he N A conference 


where d {ев have no need of money at all, their 
every wish anticipated by в system of vouchers, 
must be almoet unique. Thei t given into the 


cultural life of & кк КО tropical city with four- 
teen thousand white inhabitants was & revelation to 
many of the delegates long familiar only with their 
own territories. The conference was in other ways 
ideal in that it gave abundant Аш орава for dis- 
cussion amid i and local 
ое а fred e Dicat 
prelude to the two long excursions. Of the latter, one 
studied the ecology and forestry of the coastal belt, 
and the other undertook the long journey &aroas to 
the Liberian border and the eventual ascent of the 
maaeif of Nimbe. 

The conference revealed in a striking way the 
large volume of fundamental research now in pro- 
greas in West Africa. In the French territories this 
is now focused by the Institutes; in the British 
territories the influence of the University Colleges of 
the Gold Coast and Ibadan is very marked. Young 
enthusiastic scientists, not overburdened with routine 
teaching, are bringing to bear on African problems 
techniques a&oquired in universities all over the 
world. Ai At present, those of European descent play 
the leading part; but Africans are beginning to 
iare lace in ie ташда of o meme тоат 

Detailed studies ranging from the distribution of 
porlan, раар ити &nd the eoology of 

to the measurement of evaporo-transpiration 
Sel ike canoe oF ee en еш. 
light on the innumerable problems which at present 
hinder the development of tropical Africa and at the 
moment make nonsense of ‘planning’. 
L. Dupimy BrAMP 


APPARATUS : 


SYMPOSIUM OF THE ROYAL MICROSCOPICAL SOCIETY R S 02 


М May 5 the Royal Microscopical Society held в 
symposium on “The Golgi Apparatus”. The 
address was made to & large gathering by 
ае L. Foulds, 
who directed attention to the present controversy 
regarding the intrinsic morphology of the Golgi 
apperatus. 
` The first speaker was Prof. J. Brontë Gatenby 
(Trinity College, Dublin), who expressed his gratitude 
to the Society for ita recent award to him of an 
honorary fellowahip. He then went on to review the 
various controversies which have been in vogue con- 
cerning the morphology of the Golgi apparatus. The 
moet important controversy of all, he said, arose with 
the vasuome theory of the Parat school (1924—88); but 
this work has been discredited by many ees: 
Tt is significant that Parat’s term ‘Iépidosome’ instead 
of ‘dictyopome’ has not been used in the new great 
French text-book ‘тање de Zoologie". With regard 
to the recent controversial views, held mainly by the 


Oxford school, Prof. Gatenby said that on the whole, 
apart from their use of Parat’s word lepidosome, he 
is in agreement with much that they have written 
about the structure of the Golgi apparatus of inverte- 
brate cells. However, he cannot accept the view that 
the Golgi apparatus or network of vertebrate neurones 
18 an artefact. Both Dr. T. A. Moussa and he have 
seen the network in living neurones, and this has 
been confirmed by the vital observations of the 
Americans Adamstone and Taylor. Similar networks 
have also been seen in living cells of the epididymis 
by Dr. A. J. Dalton and Mrs. M. Кепш. In addition, 
remarkable electron micrographs which agree with 
his conception of the networks as being a series of 
vacuoles, spaces and canals, to the walls 
of which a chromophile substance is attached. 
Finally, Prof. Gatenby gave seven reasons why he 
believes that the Golgi dictyosomes of invertebrate 
cells may be regarded as being homologous with the 
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Golgi networks seen in vertebrate cella, These 
‘inclusions oocupy similar positions, in the" undiffer- 
entiated cell ; Bay юы part ШШ maa 
tion ; can be shown by the o technique have 
the same specific gravity when 

unless are attached to the оша part 
of the amphiaster at some stage m ocell division ; 
cannot be vitally stained in neutral red and methylene 
blue; and both have the same diotyoeome-like 
appearance in amphibian nerve ceils. 

After the long paper by Prof. Gatenby, two shorter 

PS given by Dr. G. H. Bourne (Department 
of logy, London Hospital Medical College) and 
Dr. A. L. Roque (Department of Zoology, Oxford). 
Dr. Bourne concentrated on some chemical and 
biochemical aspects of the Golgi region of certain 
cells, and pointed out that there is good evidence to 
suppose that such regions, and therefore possibly tho 
Golgi & tus, oontain lipoidal substances and 
po ide. Also, in some cells of the adrenal 
cortex there is a localization of sscorbic acid which 
corresponds with ораш usually oocupied by 
the Golgi apparatus is also good evidence to 
eppo that the Golgi apparatus of the epithelial 

f the small intestine contain alkaline phos- 
phatase and some other phosphatases, including one 
which dephosphoryletes cstrogen phosphate. The 
epithelial oells of the mouse prostate also contain 
acid -phosphatase in the Golgi region. Dr. Bourne 
concluded that these resulta indicate that the Golgi 
region, or Golgi apparatus, ia of considerable bio- 
ohemioal importance. 

Dr. made в report on & detailed study of 
the form of the lepidosomes (diotyosomes) in the 
male germ-cells of Heir, as revealed by 
contrast and interference microscopy and by 
of vital dyes. Ha: comparet these Төргөш with 
the ndri& of the nerve ocells of Hei» and 
aho that they are distinct morphologically. 

For the afternoon session, the chair was taken by 
b ren of the Society, Dr. T. E. Wallis. Each 
of our in this session were from the 
Depertment of Zoology, Oxford. The first paper was 
read-by Mr. 8. A. Shafiq, who said that in the neurones 
of Loousta migratoria Kolachev preparations reveal 
E enc MM ER и 
(dictyosomes) scattered about the cytoplaam. үш 
lipid preparstiona аге made the lipid она Т 
form of spheroids also scattered ut oell. 
order to see if any relationship каре аи 
two inclusions, Kolachev tions were made, 
but were oemioeted for only в short time. Faintly 
impregnated dictyosomes were sean. On colouring 
these sections with sudan black it was apparent that 
the dictyosomes were a deposit of oamium on the 
curved surface of the lipoidal spheroids. Further 
proof for this view has been adduced by a study of 
the developing neurone. As & result of this work, 
Mr. Shafiq pointed out that the dictyosomes of these 
mvertebrate neurones, being an artefact, cannot be 
homologized with the Golgi apparatus of vertebrate 
neurones. 

The next was read by Dr. W. G. Bruce 
Casselman and dealt with the histochemistry of the 
sites in oertain cells where oamium tetroxide or silver 
nitrate are feduced in classical Golgi methods. The 
study waa based on.the work of Mr. Shafiq and Dr. 
John R. Baker, who found that the classical methods 
when used on the motor neurones of L. migratoria, 
and intestinal epithelial cells and Paneth cells of the 
mouse, were impregnating main. lipoidal bodies. 
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Dr. Casselman said that in the motor neurones the 
lipochondria (= lipoidat bodies) consist principally 
of phospholipids and ета In the intestinal 
epithelial cells of the mouse, the lipochondria зправа 
ently contain only neutral lipide and аге ded 
in а neutral mucopolysaccharide. The lipoidal 

of the Paneth cells are embedded in what is EOD 
а mucoprotem арӣ, m addition, are at least partly 
covered by neutral hpid. 

The next speaker was Dr. John R. Baker, who 
said that & single name can be properly given to an 
object in a oell if there is reason to believe that it 
always has essentially the same structure and always 
essentially the same chemical composition. This does 
not apply to the term ‘Golgi apparatus’. Not only 
were the ‘Golgi dictyosomes’ studied by Mr. Shafiq an 
artefact, but also they were morphologically different 
from the ‘Golgi networks’ which Dr. Baker himself 
had examined in vertebrate neurones. Не beleved, 
too, that these networks are’ an. artefact produced in 
neurones by the over-impregnation of lipochondria. 
In gland cells a similar network may be an artefact 
of a different kind, for it may ly result from the 
deposition of metals on а modifed oyto- 
plasm between crowded secretion granules. A special 
study on the intestmal epithelial oella of the mouse 
had shown that the ‘Golgi apparatus’ of these cells 
is an artefact formed by the deposition of oamium on 
to the li ndria. Dr. Baker then emphasized the 
work Dr. Casselman as showing the lack of 
specificity of the classical Golgi methods which may 
reveal ‘sites’ of dissimilar chemical oom mposition. He 
urged the discontmuance of the term ‘Golgi врраг- 
atus’, for there cannot be any homology, as the term 
implies, between objects or regions which differ 
both structurally and chemically. Further emphasis 
was placed on the unsuitability of the term 
‘Golgi substance’, for Dr. Baker pointed out that 
it means nothing to anyone with a biochemical 
outlook. 

The last paper of the afternoon was read by Dr. 
A. J. Cam, who discussed cage Seas oonoept of 
homology at intracellular levels. indicated that, 
in view of what had already ‘been said by other 
dod workers, objecta lumped under the term 

Mire hgh ' may have been wrongly homo- 
to the imperfections of the olaseioal 
(CS 2 

The ohar FE i orania аон, ius RBS 

Dr. В. J. Ludford, and the one paper at this session 
was read by Mr. Dennis Lacy ( of ped 
8t. Bartholomew’s Hospital Medical College), 
Ron aa QU aret ы ы Rid 
endocrine cells of the pancreas of the mouse. He 
showed that the various distorting effecta which the 
classical fixatives are supposed to have on the 
lipoidal bodies are erroneous, and also that the 
Golgi network of these cella do not result from either 
the eG eh qud of lipoidal bodies or from the 
laying-down of metals between secretion granules. 
Emphasis was placed on the delicate appearance of 
the networks of these oells аз shown by Nassanov, 
Morelle, Gatenby, Ludford, Hirsch, Bensley, Beams 
and other distinguished cytologiste. None has pro- 
duced over-impregnated structures. The net- 
work of these cells was then shown to be a net-like 
canalicular system, distinct from lipoidal bodies, 
neutral-red granules or mitochondria. These canals 
were shown by Mr. Lacy after the use of a variety 
of fixativea, in frozen-dried preparations and in 
living cells. 
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Dr. Ludford then opened up the meeting for dis- 
cussion. Мапу interesting pointe were raed, 
among which was a question by Dr. A. J. Marshall 
as to whether the Oxford workers had at any time, 
in their numerous preparations, seen a canalicular 
structure. Dr. Baker said that Dr. W. 8. Morgan 
(late of Oxford) had seen the canals in fixed pre- 
Боен of acinous оеПв of the creas; but that 

(Dr. Baker] could not say ther or not, they 
existed, though he could say that they should not be 
called Golgi bodies. 

The mam issue which emerged from this sym- 
ровии was whether or not the term ‘Golgi apparatus’ 
(or ‘Golgi body’, eto.) should be used. According to 
the Oxford workera it denotes homology between 
objecta believed by these workers to be mainly 
artefacts, the true form of which is represented by, 
lipoidal bodies which may differ chemically from one 
another. The Oxford work is, however, based mainly 
on the reedlts of one invertebrate ое] (the neurones 
of L. migratoria) and on two kinds of intestinal calls 
(epithelial and Paneth). Further, their artefact 
theory probably cannot be accepted in at least four 
very different kinds of vertebrate cels (neurones, 
exocrine and endocrine cella of the pancreas, and 
epididymis cells), where the evidence from so many 
sources (fixed, ultracentrifuged, frozen-dried, electron 
microscope studies and vital examimation) leaves 
little doubt that the Golgi network does exist in life. 
This latter work shows clearly, too, that the network 
is not represented by lipoidal bodies, and all the 
Oxford studies ne еы: chemical disei 
are studies on the idal bodies. It is clear that 
such lipoidal bodies may not be homologous. From 
the claasioal point of view, Prof. Gatenby has given 
Beven reasons why he accepts homology between the 
Golgi dictyosomes of invertebrates and the Golgi 
network (or canals) of vertebrates and retains the 
general term Golgi apparatus. The crux of the 
matter is whether, as yet, there is sufficient evidence 
of an incontrovertible nature, on в large enough 
number of mvertebrate and vertebrate cells, to 
justify a change in nomenclature which will affect 
some two thousand papers. 

A full account of the symposium and the dis- 
cussion which followed will be published in the 
Journal of the Royal Mioroscoptcal Society. 

í Denx Lacy 


THE IMMOBILIZATION OF 
MINERAL NUTRIENTS IN 
TROPICAL SOILS 


ESSRS. W. V. Bartholomew, J. Meyer'and Н. 
Leudelout, of the Institut National 
l'Étude Agronomique du Congo Belge (I.N.E.A.C.), 
have published a paper which should be of consider- 
able interest to who are oonoerned with the 
underlying oauses of fertility and -infertility of 
tropical soils (Publ. I.N.E.A.C., Sér. Soi. No. 51, 
1-58, 1953; 30 f£). They have tackled the problem 
of the immobilization of mineral nutrients under 
forest and grass fallow in the Yangambi region of 
the Congo, and they have given some atten- 
tion to the decomposition of plant ` debris on the 
forest floor. Some understanding of these matters is 
essential to rational agricultural practice, especially 
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in those regions where the inherent soil fertility 18 not 
very great, where it may be of & flee character, 
or where it may indeed be almost i ly low. In 
the native rain forest a large ion of the avail- 
able plant nutriente is immobilized in living organisms 
mostly forest trees and vines—but large quantities 
of plant tissue (mainly leaves and branches) are con- 
stantly being deposited on the forest floor, where 
they decompose and return thar nutrient content to 
the soil. The reabsorption of these nutrienta by 
elementa in the flora ai fet is 80 rapid in the ram 
forest that, in the case of an acid sandy soil which 
was studied, the available supply in the soil was 
found to be continually kept at an exceptionally low 
level, The authors consider that under a plant cover 
with nutrient demands, it is unlikely that many 
nutrients are lost by flxation or leaching. 

When a forest is felled and в crop established, the 
transition phase is often attended by the temporary 
liberation of large quantities of mineral nutrients to 
the soil and by an acoelerated loss of nitrogen, 
particularly if the area is burned over, as is frequently 
the contemporary practice. In such mstances thero 
may be a considerable, even a high, loss of plant 
nutrients before the crop bas grown sufficiently to 
re-immobilize most of them. In the usual cultivation 

ices, however, the new crop is typically estab- 

concurrently with the disintegration and 

ition of the forest debris; but even во the 

utilization of all the nutrients may not keep pace 

with mineraliration, and excessive nutrient losses 
may result. 

Native cropping practices in the Central Congo 
Basin usually permit the return of forest i 
within 2-8 years after the forest is felled, and the 
ensuing fallow or regeneration period may continue 
for about fifteen years, where there is government 
supervision; but it may be considerably leas. While 
this kind of soil management has its defecta both in 
terms of soil fertility and labour, it “appears to be 
a practical solution to the soil management problems 
where land is in good supply, demand is not great 
for agricultural producta, transportation to market 
and supply is long and costly, and where local 
fertilizer resources are either non-existent or not 
developed". 

In both forest and grass fallow the authors point 
to two factors as being of first importance m en- 
hancing soil fertility, namely, the accumulation of 
nutrients in organic combinations and the prevention 
of their loas by plant immobilization, and the im- 
provement of soil structure by rest from cultivation 
and by biological activity. 

The use of grass fallow as an alternative for short 
rotations has been considered, but its value in native 
agriculture requires fuller exploration. The maximum 
usefulnees of grasses as fallow crops is probably 
attained within & few years. It has been observed 
that after two to four years the rate of root formation 
reaches & maximum and that decomposition of the 
grass residues proceeds as rapidly as the new growth 
18 formed; that ів, а maximum immobilization of 
plant nutrients in organio form has been attained. 
Thereafter, the chief effecta of an extension of 
the fallow period would be to, improve the soil 
texture 


As the immobilization of mineral nutrients may be 
the most important means of'evaluating the useful- 
nees of fallow systems, an investigation was oerried 
out to obtain some indication of the actual amounts 
of nutrients immobilized under forest fallow oon- 
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ditions after different periods of tıme and to compare 
the effecta of grass and forest fallows. The sites 
selected for sampling in the more mature forest 
fallow areas were approximately 10 x 30 metres. 
All the vegetation of suitable and representative 
sub-plots was collected and weighed green at the 
site, leaves being separated from branches and 
trunks from roote. Samples of these materials were 
duly analysed .for their water, mineral and organic 
contents. Litter samples, subdivided into foliar and 
stem materials, were similarly analysed Grass 
samples were taken from replicated plota of different 
species tative of fallow areas. It was found 
that the ummobilization of nutnenta in the forest 
fallow is initially rapid: in the first five years more 
than half the total amount immobilxed in eighteen 
years is &coounted for. Leaf growth rapidly approaches 
a maximum, the later increases m total growth being 
chiefly due to the accumulation of woody materials, 
especially in the aerial parts. Roots also approach a 
maximum аф a rather rapid rate. The data at five 
years show 75 per cant as much growth as at eighteen 
years. Litter accumulation from leaf and stem 
residues approaches a maxmmum some time between 
eight and twelve years. 

In grass fallows, it was noted that a large part of 
the total harvested material consisted of litter in 
various stages of decomposition, this being ш sharp 
contrast to either the quantity or proportion of litter 
in the forest fallow plote. The total root weight in the 
pum fallows was oonsiderably less than in the forest 
allow, though the small and fibrous character of 
grasa roots must here be borne in mind. 

The distribution of the nutrienta in the different 
plant parts is i rtant. Thus, leaves comprme only 
a small proportion of the total weight of plant 
material except during the early stages; woody 
tissues, of both stems and roots, account for most of 
the total weight. In the immobilization of nutrients, 
however, leaves sre considerably more important 
than woody tissue, particularly in the uptake and 
release of nitrogen. The woody tissues contain the 
major proportion of all nutrients, except in very 
early stages of the fallow, and are particularly 
important as repositories of the oations and phos- 
phorus. 

In the grass plota, it was found that the litter 
contained a large proportion of the plant nutrients, 
the roots accounting for only 10-20 per oent. Also, 
grass is relatively higher in phosphorus and potassium 
cid bee ie sre tad ee din fort 
fallow. In the investigators’ view, for short fallow 
systems, the grass fallow compares favourably with 
the forest fallow, in that it appears to absorb nitrogen 
and phosphorus at a more rapid rate in the early 
stages of development. It oould not, however, be 
expected to immobile the large total quantity of 
nutrients found in & mature forest fallow. 

The rate of nutrient release from fallow forest 
residues after clearing for cultivation was not 
specifically studied; but estimates based on the data 
of decomposition experimenta and on a knowledge 
of mineralization processes of plant materials yield 
some points of considerable practical importance. 
Burning of forest fallow or grass fallow releases the 
immobilized nutrients immediately, a large pro- 
рор of the bases (potassium, ашай, magnesium, 

) and phosphorus being deposited as the oxides 
on dis soll surface ; nitrogen, on the other hand, ıs 
almost totally lost into the atmosphere, either as 
free nitrogen or aa volatile oxides. After burning, it 
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18, of course, the availabjlity of nutrienta that is of 
special interest and this may present problems of 
some complexity. Thus, the phosphorus may be 
partly fixed in relatively unavailable form before the 
newly planted crops oan abeorb. it; end potassium 
may be fixed, or lost through The available 
nitrogen, on the other hand, because of ite relenee 
from unmobilization in the woody tissues, may be 
higher immediately after burning than where the 
vegetation ів smmply allowed ‘to decay. In general, if 
the fallow vegetation cover в not burned, ita nutrienta 
will tend to be retained in organic combination until 
they are released bv the action of micro-organiams. 
The major part of the nitrogen, phosphorus and 
other mineral nutrientes is rapidly liberated іп 
mineral form, but, simultaneously, these are taken 
up again in the вупіћегів of the cellular materials of 
the invading micro-organisms. The net difference 
between mineralization on one hand and this new 
immobilization on the other gives & measure of the 
nutrients available for use by crop plante. During 
vegetable decomposition, potassium and phosphorus 
are lost more rapidly than nitrogen. In plant reaidues 
and in mioro-o the ratio of nitrogen] to 

phosphorus approached 7-8:1. In soil organic 
matter Pearson and Bimonson found ratios g 
from 7-0: 1 to 16-7 : 1 with a mean of about 9-3: 1. 
The authors record that the litter from the forest 
fallow plots, and litter gathered from the native 
forest, had a ni to phosphorus ratio of about 
25:1. In the residue from the decomposition of the 
mixed forest leaves the ratio was 32:1, and in the 
decomposed litter from the grass plots it was 12:1. 
They consider that it is unlikely that nitrogen could 
be rapidly liberated пава initial stages of 
E of forest or fallow vegetation, as the 
organisms соса ор will initially re- 
Gash a peri OP de burning the fallow 
vegetation may actually result in a better nitrogen 
supply during the early stages of utilizing forest or 
fallow land than natural decomposition after felling 
but without burning. 

The release of phosphorus from decompomng 
vegetation is likely to be more rapid than that of 
nitrogen; and potassium, calcium and rion: ө есы 
should be rapidly released because of their tively 
low utilization in the metabolism of micro-organisms. 
In the case of potassium this rapid logs was demon- 
strated i tally. But calorum and magnesium, 
though they are liberated and made available, form 
various insoluble salts, for example, carbonates, 
sulphates and phosphates. They are not removed 
by leaching and remam вв a part of the decomposed 
residue. This property makes difficult the measure- 
ment of mineralization. The authors conclude that 
mineralization of nitrogen and phosphorus from grass 
fallow will, in general, be more rapid than from 
forest fallow. Potassium from grass fallow will be 
similar to that from forest fallow, but in each case 
the rate of release would be related to the total 
quantity immobilized. Calcium and magnesium were 
found to be low in the graas samples examined and 
therefore are not likely to be supplied rapidly from 
such fallow systems. They also point out that the 
decay of forest residues may not provide a balanced 
nutrient supply for some crope and that the relative 
concentration of available nutrienta may undergo 
important changes during the course of the decom- 
position; for example, nitrogen may be immobilized 
to a much greater extent than the other nutrients. 
The liberation of the elementa through biological 
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decomposition is в alow process and in 4-6 months 
forest fallow residues may yield no more than 30 to 
50 per cent of the total potassium or oaloium and 
magnesium, and 15-80 per cent of the total phos- 
phorus, while the percentage release of nitrogen may 
be even smaller. 


TOBACCO RESEARCH BOARD OF 
SOUTHERN RHODESIA 


NEW HEADQUARTERS STATION AT KUTSAGA 


By Da F. А. STINSON 
Director of Tobacco Research, Southern Rhodesia 


solve the uction problems of the expanding 
i in Southern Rhodesia, the 


Interest 
fidence of growers in results of research have been 
considerable, owing to their tidn on the 
Board and to the direct financial contribution they 
make toward it—more than £2 for every #1 provided 
from general taxation. 

The Board's research approach is agronomio іп ita 
broad sense, and the investigations on crop rotations 
serve to illustrate this. Comprehensive rotation 
experiments were developed owing to the inadequacy 
of systems of croppmg used on farms in all tobaooo- 
growing areas. Their demgn permita comparing the 
effects, on yield and quality of tobacco, of growing 


O08, 
of crop disposal. Study of crop nutrition, soil organio 
matter and methods of disease, insect and eelworm 
On оа ое ee 
of lattico and factorial designs are 
used extensively to examine effects of inter-related 
production factors. Simultaneous examination of 
the i ee ee obs eee 
has to minimize the dissipation o 
which would otherwise result if, in evaluating methods 
of controlling a leaf spot disease, for example, such 
котын factors as "dake of planting, soil fertility 
the effects of cropping systems on eelworm 
incidence were overlooked: 
еен шере aeration that 
make Rhodesian sandvelds so suitable for ftue-cured 
tobacco pose special problems in humus replenish- 
ment and fertility maintenanoe. The abundance of 
available nutrienta Duc oat for rapid growth and 
economic ат along with the sensitivity of leaf 
changes in nutrient give 
Fee onal cce Rd Ae ko быыл ae 
laboratory—a high priority in the programme. 
Present fertilizer investigations include examination 
of rates of use and sources of nitrogen, phosphorus, 
potassium and magnesium. Methods of fertilizer 
placement and the efficiency of nitrogen and potas- 
ium when applied fractionally, as well as responses to 
trace elementa applied Еу and in combinations, 
are being examined. Disease, insect and eelworm 
control -investigations occupy an important p lace in 
the Board's work. Methods of 
аз well aa cultural 
receive attention. The varietal impro 


high quality and yield, 
as well as evaluating their resistance, to various 
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diseases and types of eelworm damage. Breeding 
work in progress is designed to introduce resistance 
or mmunity while, at the same time, further ım- 
proving the leaf qualities of those varieties now in 
common use for commercial production. By mtro- 
ducing improved varieties, materials and methods as 
standard treatment in all feld experiments as soon 
as their superiority is indicated by research, such 
factors are proved on a farm soale before being offered 
to farmers in the form of recommendations. 

The procedure in laying out fleld experiments has 
been standardized within the organization. Fields 
are divided into ranges and permanently bench- 
marked to &ooommodate 60-ft. rows of tobacco. 
dolest adi ац, the number of rows per 
plot varies from one say qe depending on the 
nature of the Brera A permanent system of 
roadways and surface drainage is provided by placing 
the 60-ft. wide ranges 25 ft. apart, each intervening 
igh Hg ck ata ae oer н, 

w channel. The direction of ranges to fleld 
slope is adjusted so that the fall in the rows of 
tobacco and m the channels ensures surface 
drainage without oauaıng erosion. Ant-heaps up to 
100 ft. im diameter and rook ош common in 
Rhodesian tobaooo-farming districts, complicate the 
siting of fleld 

An important stage in the organization's develop- 
ment was marked by the formal opening of the 
Kuteaga Station on January 21 this year. This 
Station, which is near Salisbury, is now the heed- 
quarters of the Tobacco Research Board. Before 
Kutesga was established, the Trelawney Station, 
opened by the Government in 1934 and leased to the 
Board in 1950, was the coentre of tobacoo research, 
and it will be operated in future as a branch station. 

occupies 585 acres alongside the new 
national airport, ten miles south of the Federal 
capital. The research building provides spacious 
chemical and biological laboratories, a library, staff 
canteen and stores; the addition of two laboratory 
wings is anticipated. The laboratories are fitted with 
electricity, gas and hot and cold water. The Cape- 
Dutch design of the building blends with its natural 
surroundings of indigenous trees on & sandy slope 
typical of those in much of the tobaoco-growing 
region. The slate roof, the teakwood terrazzo floor 
and the mukwa panels and fittings are m keepmg 
with the importance of the country’s largest industry 
which the Board serves. At the rear of the main 
building is a 100-ft. greenhouse and headhouse con- 


curing 
from experimental plots were ready for the 1058-54 
have been erected on the 


with modern plumbing and sanitation, are 
ы кене oe ыр Аан EE, E 


Sta are encouraged | to obtain postgraduate 


universities preparatory to employment by the Board. 
At present the Board has a professional staff of 


fifteen, & biometrician. 
The Board is aware of the importance of ing 
the sponsors, especially tobacco growers, fully 


informed on the progress made. The frequent pub- 
lication of reporta of progress, bulletins and interim 
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reporte, as well ag the preparation of material for 
` the Prees and radio, is regarded as an integral part 
of the work. The new facilities st Kuteaga will 
contribute to progreas in all branches of the present 


programme. i 

The land and buildings at the Kutsage and the 
Trelawney Stations have permitted the development 
of research on most phases of tobacco prodnuotion. 
More than four thousand plots were employed in the 
field experiments during the 1953—54 season. Lack 
of research information previously retarded develop- 
ment of Southern Rhodesia’s flue-cured tobacco 
industry; but already the growers are extensively 
adopting with advantage the resulta of current 
research. 


INDUSTRIAL RESEARCH AND 
DEVELOPMENT IN THE . 
UNITED STATES 


SURVEY of industrial research and develop- 
ment in the United States conducted in 1952 
by the Research and Development Board of the 
bt of Defense has been issued by the 
United States Department of Labor*. The report 
is based on & questionnaire sent to private oom- 
panies and non-profit research agencies (excluding 
colleges and universities, as well as hospitals and 
museums). Some nmety-six thousand research 
engineers and acientifle workers were employed in 
January 1952 by the two thousand companies which 
replied, and nearly 75 per cent of these were working 
for firms engaged m the aircraft, electrical machinery, 
chemicals and allied produote, professional and 
soientiflo instrumente, machinery (except ансар 
and petroleum-refining industries, more than half 
being employed in the first three of these industrial 
groups. Two out of three engineers and scientists 
were on the staffs of with five thousand 
or more employees; but only 1-5 per cent of the 
employees of the reporting companies were research 
engineers or scientific workers. About half of them 
were working on federally finanoed projeow, almost 
all of which were sponsored by the Department of 
Defense or the Atomic Energy Commission, and the 
number во employed was more than 50 per cent higher 
in January 1952 than in January 1951, although 
employment on company-financed research i 
in most industries during the year. On an & 
there were 1:5 support workers (technicians | 
other laboratory assistants, clerical and is- 
trative staff) per research engineer or scientist ; but t 
Tatio varied widely between companies and i 
The annual turnover of this research staff during 
the year July 1950—Jume 1951 was 13-8 per oent, or 
about one-fifth higher than during the last half of 
_1951, when military service only affected about 3 per 
cent, although one-fourth of the research staff covered 
by the study were in the categories most liable to 
military service, 19 per cant were m the Reserves or 
National Guard, and another 6 per cant were classified 
14 or 2 А by Selective Service as of January 1952. 
Expenditere of the reporting companies on 
research and development in 1951 was nearly 2,000 
million dollars, compared with a national expenditure 
Stady of Y and бше Ballet Жо. 1 1148 of the Bureau of 
labor B B. Department of Labor. (Washington, D.O.: 
Painting OON 1953.) 50 centa. 
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on scientific and research and develop- 
Paste Abo is ese ата of which about 
2,500 million dollars was for work done in laboratories 
and other facilities owned or operated by private 
industry. Of this 2,000 million dollars, more than 
1,000 million was spent by the electrical machinery, 
aircraft and chemical industries, and nearly half of 
the 1951 research and development expenditure was 
provided by the Federal Government, ranging from 
85 per cent in aircraft manufacture to 3 per oent in 
petroleum refining. Such research a&ooounted for 
about three-fifths of the total in companies with less 
than five hundred employees, compared with about 
one-half for larger organizations. Research ‘costa 
amounted to about two per cent of the total value 
of sales of the reporting companies in 1951, reaching 
18 per cent in the aircraft industry but falling to 
lees than 1 per cent in several others. The average 


‚оов per research scientist or engineer in 1951 waa 


21,900 dollars, being lowest in the chemioala and 
аШөа products industry and nearly four times as 
great in the motor-vehiole industry. Taking sup- 
porting workers into account, the average cost per 
research worker was 8,800 dollars, a ratio which 
varied much lees among industries and companies 
than that for research војепіівіа and engineers. 


CAMBRIDGE OBSERVATORIES 


REPORT FOR 1953 


НЕ report of the Observatories Syndicate of the 

University of Cambridge for the year ending 
September 30, 1953, includes the following headings : 
reconstruction and re-equrpment; solar research ; 
stellar photometry; optio; other investigations ; 
buildings and grounds; lectures; and published 
papers. The following are the more outstanding 
items in the report for which there is space in this 
short article to mention. After exhaustive testa by 
Drs. H. von Kluber and Z. Suemoto, the spectro- 
graph in the new solar tunnel has been completed 
and put into use. The grating in the instrument, a 
modern one lent by the Mount Wilson Observatory 
primarily for the 1954 eclipse, has proved far superior 
in general optical quality to any other possessed by 
the Observatories. The installation of the new 
17—94 in. Schmidt telescope which has laced the 
Huggins refractor is almost complete, the tele- 
вооре is being tested and adjusted. Among the 
programmes of work proposed for this instrument, 
an immediate one is the examination and identi- 
fication of radio sources. The oonstruotion of the 
new 36-1. reflector is continuing, and the firm of 
Sir Howard Grubb, Parsons and Co. estimates that 
delivery should take place this autumn. 

Solar work is pri concerned with the problem 
of the structure of the outer layers of the sun, and 
in the new solar tunnel Drs. von Klüber and Suemoto 
have applied a Fabry-Perot interferometer to the 
measurement of profiles of well-isolated Fraunhofer 
lines (in the wave-length region 6200-6400 A.) 
between the centre of the solar disk and the limb, 
using & resolving power of about one million. Among 
other items mentioned, reference may be made to a 
solar camera of 6 in. aperture and 40 ft. focal 
weighing about 100 Ib. with power supplies i 
which has been designed by Drs. D. E. Blackwell 
and D. W. Dewhirst. It is intended to be carried by 
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a bailona to Reus о ооо. or more, and 
should turn automatically ‘towards the sun, focus 
itself and take a series of photogr& ic gelu ی‎ 
perfect seaing with the theo resolution of & 
6-in. telescope. Toes ane ba eet CR 
the camera swinging on в rope attached to в mast, 
and later teste may be made with the use of & 
helicopter. 

The 15° Selected Areas programme of pg and pe 
magnitudes of 1,268 stars, measured photographically 
and in part also photoelectrioally, has been ready for 
(arp. бите d in the year; but some delay 

the difficulty in finding funds for 
publication. 


Dr. R. H. Linfoot has'made an analytical determ- 


including chromatism, is assessed on the 
root mean criterion of image quality. An 


two-plate Schmid: 
um D к E 
fully exposed stellar images being about 15 p in 


diameter. 

During the year 119 lectures were given by the 
direetor, Prof. R. O. Redman, and four other members 
of the staff, and the Observatory Club held twelve 
colloquia. The list of published pepers inoludes “A 
Comparison of the Intensities of Infra-Red and 
Violet Radiation from the Solar Corona at the 
Eclipse of 1952 February 25” (Mon. Not. Roy. Astro. 
Soc., 112, No. 6, 652; 1959), by D. E. Blackwell ; 
“Den Totale Solformørkelse Den 25 Februar 1952” 
(Nordisk Astro. Tidsskr., No. 1, 1958), 
Klüber; and ‘The Continuous Spectrum 
Prominence observed at the Total Solar Eclipse of 
1952 February 25" (Proc. Kon. Ned. Ak. Wet., 65, 
508; 1952), by R. O. Redman and H. Zanstra. 


ASSAY OF TRITIUM-LABELLED 
SUBSTANCES: A ‘COMBUSTION 
BOMB’ METHOD OF PREPARATION 

OF GAS FOR COUNTING 


By P. R. PAYNE and J. DONE 


Human Nutrition Research Unit, Medical Research Council 
Laboratories, Holly Hill, Hampstead, London, N.W.3 
HE estimation of tritium, using the gases 
generated by the reaction of ‘active’ water with 
aluminium carbide as the for & proportional 
gas odunter, has been described eS рет Mr 
and Payne. А method has now 
мєт NUR ds ea Dé eR аы RE 
labelled substances in about one hour. Combustion 
of the samples is effected in oxygen under pressure, 
in a metal bomb, in which the gas mixture used for 
counting is afterwards generated. 

The combustion bomb is illustrated in Fig. 1, and 
consista of a body 4 and head assembly B, P. The 
body is & cylindrical veemel of stainleas steel (‘Stay- 
bright ' gupplied by Messrs. Firth Vickers) 
turned from the solid (internal diameter 0:987 in, 
external diameter 1-625 in. and internal length 
7-125 in.). 
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of A. The ball ia moved by the threaded brass sleeve 
and knob b. One end of b bears against the d, 
and the other against the washer e. А self-looki 
nut f is sorewed on to the end of the non-rotating 
shaft о. The sleeve and shaft are enclosed by the 
metal bellows g, which forms в gas seal. 

The valve outlet is threaded to receive & standard 
hand-tightened vacuum connector, and is covered by 
the oap k, when the bomb is heated in steam. 

The head consiste of a block B, into which is 
screwed a diesel engine heater plug О (KLG type 737). 
The plug filament, D, is mounted on two monel metal 
rods, E, 4-5 in. m length. The blook B is brazed to 
the end of the heater plug at X, and the inner face 
of the unit is chromium plated. B is o 
by the screwed collar P, and the ailioone-rubber ri 
G forms в gas seal. сау ашан etel 
disk, Н, during evacuation and gas generation. 

sample, the size of which is adjusted to yield 
about 800 Ш. of water, is attached to the filament ав 
described below. The body A is dried immediately 
before use in an oven at 105° C., and while it is still 
hot, B ia placed in position and secured by the 
collar F. Oxygen is then introduced to a preasure of 
250 Ib. per aq. in. The bomb is inverted and current 
peamed through the flament to ignite the sample. 
The lower part of the bomb is cooled for 5 min. in 
& 'dry-ioe' — propanol muxture, after which the 
pressure is released. The head is removed, а glase 
tube containing 8 gm. of aluminium carbide is intro- 
duced, and the body is sealed with the diak H. The 
preesure in the bomb is reduced to lees than 1:5 x 
10-* mm. mercury, the valve is closed, and the outlet 
covered by the oap k. The gas for counting is now 
кыйна is аран Boris aunq а 
mestio preasure cooker at 20 lb. per sq. in. Finally, 
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* frons shown are standard errors o&iculated from three deiecm- 
t Jm isotope dilntaon, or water equivalent of the material. 


the bomb is cooled in tap water, and the gas trans- 
ferred to the counter каре, 

Attention has been given to the assay of sub- 
stanoes separated on filter paper by chromatography 
and electrophoresis, since these methods are very 
useful in work with small samples, such as are 
obtained from experimental animals. 

The paper carrying the sample is folded, and 
wrapped around the flament D, апа held in ition 
by & loop of tungsten wire. Samples in po form 
(for example, dried tissue) are enclosed in cigarette 
paper, and aimilarly attached to D. Materials 
ignited in this way yield clear water after combustion, 
with no visible traces of carbon. Similar samples 
held in a crucible, on the filament, were found to be 
incompletely oxidized. 

The resulta of the first series of tests shown in the 
accompanying table are the activities of gas, gener- 
ated in the manner described, from 800-41. amounts 
of dilutions of standard active water. It was found 
that the same isotope dilution occurred when the 
standard was diluted with water produced by com- 
_bustion of filter paper (Exp. 2). Bamples of the types 
of used in assays were burned, together with 

amounts (40 ul) of standard, in order to 
determine their isotope dilution (f in Exp. 3). What- 
man No. 8 ММ filter paper was dried to constant 
weight in & current of hot air before combustion. 

The tritium-labelled pr-leucine, used in . 4 
was prepared by reduction of ethyl 2-acetamido-2- 
carbethoxy-4-methyl-pentanoate, by adaptation of 
the method of Albertaon and Archer*. It is hoped to 
publish details of this ion later. 

A rat (280 gm.) was given 47 mgm. (7 ро.) of the 
DL-leucine (dissolved in 1:2 ml. water by addition of 
the minimum amount of sodium carbonate) by mtra- 


peritoneal injection. The animal was Killed after 
16 hr. le of blood collected, and portions of 
skeletal musclo ware dried im a vacuum боов, 
rotem fractions (Exp. 5) were obtained by 
electrophoresis of 91.41. emplas on Whatman $ Mif 
hthalene black was used for locating the 

Коой Re ы уезов Мн te ds ec or 
the albumin, and the most prominent of the globulin 
fractions, and also a ‘blank’ sample of the paper 
immediately in front of the albumin. The akeletal 
muscle had a lower specific activity than the sub- 
stances described above, and it was necessary to 
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арша larger amounts. The dried tisme was 
eno in cigarette paper, ав previously described. 
The observed oount-rates of the muscle must be 
corrected to allow for the isotope dilution due to the 
small amount of paper present. If the correction is 
made on в weight-for-weight basis, a small error is 
involved (1-8 cent and 2:8 cent in this case), 
due to the isotope ion of the muscle. 
Accordingly, 74 mgm. of muscle was combusted with 
400 mgm. of filter paper of known isotope dilution 
(Whatman 3 M M), and а oount-rate of 20-9 counta/ 
sec. was observed. This reeult, in conjunction with 
the observed oount-rates of the 462-mgm. and 
881-mgrn. samples, respectively, led to the estimates’ 
of isotope dilution and activities given in the table. 

The simplicity of this method, together with the 
satisfactory resulte from the range of materials 
assayed, indicates that it will be very suitable for 
routine use. 

We would like to thank Prof. B. 8. Platt for his 
interest m this work, and Mr. C. Brown for con- 
structing the apparatus and for valuable suggestions 
as to ita design. [April 12. 

1 White, D. F, Campbell, I. G., and Payne, P. R., Nature, 106, 628 
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is now well known that пагсобов at low oon- 
centrations exercise much larger inhibitory affects 
on the respiration of stimulated nerve than on. that 
of the unstimulated preparation. Bronk and Brink? 
have shown that the rate of oxygen uptake of resting 
frog nerve is reduced 15 cent by 2 m M abloretone, 
oe ee Mm 
impulses at the rate of 50 im- 

кез d л NU perce br MO ane 
quantity of narcotic. Mollwain' has demonstrated 
that narcotics, such as the barbiturates and chloral, 
inhibit the respiration of electrically stimulated slices 
of cerebral cortex at concentrations that have but 


- little perceptible effect on the respiration of the 


unstimulated tissue. He has also shown’ that 
stimulation of the respiration of cerebral cortex by 
potassium ions and by 2: 4-dinitrophenol renders 
the respiration more sensitive to the action of 
barbiturates and chloral. Buchel’ has pointed out 
that removal of calcium ions has effecta on brain 
cortex respiration and narcotic sensitivity similar to 
those due to excess potassium ions. 

It is the purpose of this article to describe further 
resulta bearing on the sensitivity of brain cortex m 
vitro to narcotics, under conditions where brain 
metabolism has been affected by the of 
potassium ions and 2 : 4-dinitrophenol. n&rootios 
examined include luminal (phenylethyl barbiturate), 
pentothal, chloretone and ethanol. 

Experimental procedure. The experimental work 
was carried out using the conventional Warburg 

manometric apparatus. Rat brain cortex was largely 
used in the experiments to be described; but guinea 
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Table 1, HFFECTS or Potassium CHLORIDE лир 2: 4-DINPYROPHENOL ON THE SENSITIVITY or Rat BRAIN CORTEX RESPIRATION TO LUMINAL 
* . AND CHLORETONE А 
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ig cortex has also been used with similar results. 
The 150-250 gm.) were killed 
rains removed and cortex 
Sn as sa © Bate ie aer. The slices 
were weighed wet immediately and dry weight 
calculated by a factor determined by drying & known 
quantity of wet tissue to constant weight at 110°. 
The slices (average 90 mgm. wet weight) were allowed 
Le ee Ree ees EIE de 
lowing аб, 128 mM ; КО, 5 mM 
CaCl,, 0:6 mM ; MgBO,, 1-3mM; KH,PO, 1-3mM; 
манго, 10 mM, brought to pH 7-4 with N НО. 

The medium contained gluooee (0-01 M) except when 
otherwise stated. 

Carbon dioxide liberated during respiration was 
abeorbed by potassium hydroxide in the centre wells 
of the manometric vessels. 
` A solution of the narcotic or of potassium chloride 
(or 2: 4-dinitrophenol) or of a mixture of both was 
usually placed in the aide tube of the manometer 
vessel, and was tipped into the medium containing 
the brain cortex slices when the respiration of the 
latter had obtained в constant rate, usually about 
thirty minutes after the commencement of the 

Readings of the rate of oxygen oon- 
sumption were then taken every ten minutes for one 
hour. 

Effects of luminal, peniothal and ohloreione on rat 
brain cortex respiration in presence of added potassium 
tons. The oonsiderable increase in respiratory 
activity of brain cortex due to the addition of 0-1 М 
potassium chloride‘ ів seen in typical results given 
in Table 1. The presence of luminal brings about an 
enhanoéd inhibition of the rate of respiration in 
presence of 0-1 M potassium chloride, the increase 
of inhibition above that obtained in abeence of 
potassium chloride amounting to more than 90 per 
oent at в concentration of 0-0017 M. A similar 
phenomenon is observed when chloretone is used as 
the narootic. These resulta are in &ooord with those 
ee by Mollwain’. Although the Penta 

ition of the rate of respiration, in &beenoe of 

the added potassium ions, is directly proportional to 
the amount of narcotic present, this is not the case 
in the presence of 0-1 M potassium chloride. Here, 
the increase of inhibition of respiration falls off as 
the amount of narcotic is increased. Similar oon- 
clusions apply to ohloretone when this is used at low 
concentrations (Teble 1). 

As an example of a barbiturate that has been 
claimed’ to exert its effecta by uncoupling of phos- 
phorylation and not by oxidative inhibition, pentothal 
may be cited. This narcotic, which has little or no 
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inhibitive effect at low concentrations on the respira- 
tion of brain cortex in vitro and may even show a 
stimulation, is a potent inhibitor, at the same con- 
centrations, when the brain cortex is stimulated by 
ions. Typical results may be seen in 
able 1. The inhibitive effect ofthis narcotic creases 
with ita concentration, and it has not been observed 
to give a stimulation with brain cortex in presence of 
0-1 M potassium chloride, such as may ooour with 
brain cortex in absence of added potassium ions. 
Conceivably, the stimulation shown by low conoen- 
trations of with brain cortex in the absence 
of added potasaium ions is due to an oxidation of, or 
& catalysis by, the thiol group of this narcotio. 
While these results make it apparent that brain 
cortex respiration is made much more sensitive to 
the inhibitive action of narcotics by the presence 
of 0-1 M potassium chloride, another conclusion, not 
hitherto commented upon, may be drawn from them. 
The data of a number of tative experimenta 
given in Table 2 make it that the preaenoe of 
the narcotic greatly diminishes the stimulating action 
of added potassium ions. Thus, whereas the average 
increase of the respiratory rate of rat brain cortex in 
a glucose-phosphate medium due to the addition of 
0-1 M chloride amounts to 70 per cent 
doin do et Hl hoes cnr addi or козы. 
uc cue ub une IR ro wur vo 
0۰0033 M luminal is present. In no oase has it yet 
been observed that the addition of luminal (or 
pentothal or chloretone) reduces the rate of respira- 
tion of rat brain cortex in presence of 0:1 М potassium 
chloride below that found in the absence of added . 
0-1 M potassium chloride. If the effect of added 
potassium ions is simply to render the brain cortex 
more sensitive to the action of the narootioe, it would 
be expected that respiratory rates lower than those 
found in the absence of added potassium would be 
found. We have not yet found this to occur. The 
resulta, in fact, indicate that the inhibitive action of 
the narcotic at low concentrations is restricted to that 


Table 2, Нтукота от LUMINAL om ВАТ Bear Совтих EODGIRATION 
IN PRESENCE OF POTASSIUM CLORIDE 
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aspect of brain cortex metabolism which is stimulated 
by potassium ions. Another way of ing the 
same result is to state that the stimulating action of 
potessium ions mainly operates on that aspect of 
brain cortex metabolism which is inhibited by 
narootics at low concentrations. 

The stimulating effect of the presence of 0-1 M 
potassium chloride on brain cortex respiration is seen 
not only with glucose as combustible substrate but 
also with fructose, sodium te and sodium 
lactate“. With all these substrates, the increased 
effect of the narcotic in diminishing the tion. 
stimulated by potassium chloride is observable. 

ical resulta with chloretone (0-0033 M) are shown 
able 3. It will also be observed that there is but 
iittle stimulating effect of the added potassium ions 
‘on the respiration of brain cortex in ` presence’ of 
fructose, lactate or pyruvate when the narcotic is 


also x 

When sodium r-glutemate is present as substrate 
in place of glucose, no stimulating effect of added 
potassium on, the respiration is found* nor is the 
narcotic effect increased (Table 3). Moreover, when 
sodium succinate is present as substrate, neither 
stimulation of the rate of respiration by added 
potassium ions nor increased sensitivity of the 
respiration to the narcotic, within the tal 
error of these observations, ia obeervable (Table 3). 

A fact ing the conclusion’ that both the 
inhibitive activity of narcotics and the stimulating 
effect of potassium ions are directed to the same 
aspect of brain respiration is the observation that 
homogenized brain tissue in presence of glucose has 
a respiration which is neither stimulated by 0-1 M 
potassium chloride nor inhibited by low concen- 
trations of n&rootios. 

A possible explanation of these results is that the 
presence of high concentrations of potassium ions 


catalyses the processes of formation of energy-rich , 


phosphates, such as adenosine triphosphate’, which 
in turn enhanoe the rates of oxidation of glucose or 
pyruvate’. “Granting these facts, and the correctness 
of the conclusion that narcotics at low concentrations 
block oxidative synthesis in the bram of adenosine 

triphosphate’ and pyruvate oxidation’, it is | apparet 
that, in the presence of narootios, the stimulating 
effect of potassium ions will be reduced or eliminated. 
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It follows, too, if this vigw is correct, from the results 
given in Tables 2 and 8 that & considerable fraction 
of the respiration of brain cortex is neither n&rootio- 
sensitive (for low concentrations of пагсоћіов) nor 
responsive to the presence of high concentrations of 
potassium ions. 

It is of considerable interest in this jon to 
recall the obeervations'of Lipsett and Creeoitelli i‘, 
who have shown that the potassium stimulation of 
oxygen uptake by rat brain is inhibited by the 
addition of 0-01 M citrate, a-ketoglutarate, L-glut- 
amate or succinate. The ion made by the 
authors is that these substances (the oxidation of 
which is not stimulated by 0-1 M of potassium 
chloride) yield large amounts “ш сеш? hog- 
phate during their metabolic b 
however, algo le that these substances, by 
competition gluoose or pyruvate for common 
carriers in brain respiration, may have sparing effecte 
on the utilization of glucose or pyruvate and thus 
diminish the potassium stimulation. This is obviously 
a matter for further investigation. Referance should 
also be made to the work of Kimura and Niwa, 
who have shown that the potassium stimulation of 
brain cortex respiration is inhibited by malonate, 
which has relatively little effect on the unstimulated 
respiration. This would indicate that the narcotic 
sensitive iration is also highly malonate-senaitive, 
& fact which is oonsistent the conclumon that 
the stimulated phase involves the oxidation of 
carbohydrate (or pyruvate) through the operation of 
the citric acid cycle. 

Effects of luminal, peniothal and chloretone on rat 
brain cortex respiration in presence of 2 : 4-dinéiro- 
phenol. The increased respiration of rat brain cortex 
in presence of 2: 4-dinitrophenol (2-5 x 10-* М) is, 
like that due to excess potassium ions, highly sensitive 
to the inhibitory action of narcotics. Typical results 
are shown. in Table 1 and are in agreement with the 
resulta of Mollwain! obtained with guinea pig bram. 
Again, it is clear that in the presence of small con- 
centrations of narcotios the stimulatory effect of 
9 : 4-dinitrophenol is greatly reduced. A 
of the effecta of potassram ions and of 2: ino: 
phenol on rat brain cortex respiration is given in 
Table 4. 

An explanation similar to that given for the resulta 
with 0-1 M potassium chloride may apply to those 
obtained with dinitrophenol. Recent evidence?! 
makes it likely that the socelerative effects of 
2: 4-dmitrophenol are due to an increase in the rate 
of breakdown of adenosine triphosphate to adenoame 
diphosphate, which by acting as phosphate acceptor 
die. to rris ih Here again, if 
the narcotic blocks oxidative synthems of adenosine 


Table 4. 
OX HANPIRAMION ОР 


Brrecrs or POYABELUM IONS лир oF 2:4- 
Rat BRAIN OOXTNX їн 


DINFTROPHEKOL 
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Table 5. OF Нтнүъ ALOOHOL OX тни NORMAL AND KO- 


RESPIRATION OF RAT Валін Соктих SLICES 
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Table 6. EFVEOTS OF ETHYL ALOOHOL ON THE NORMAL AWD 9 : 4- 
DINPTROPHENOL-ETIMULATED TOME HON" ОР RAT Bears CORTEX 
LORS 
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thanol (0 

Glucose (0 01 + DNP (3% х 10940) + 
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Glucose (0 dug "EMT x 10* A) + 
ethanol (0 4 





hate, the stimulatory action of 2; 4-dinitro- 
phenol will be reduced or eliminated. 

Ethanol as a narcotic. It is known!" that brain 
tissue is capable of oxidizing ethanol when this is 
pni in small concentrations, and possibly this 

t has made it difficult to study narcotic effeota of 
ethanol tn vitro. Depression of brain metabolism $^ 
vivo by ethanol has been observed, 

Results given in Table 5 and Table 6 show that the 
addition of ethanol at small concentrations to rat 
brain cortex slices reepirmg in a glucoee-phoephate 
medium brings about an increase in the rate of 
respiration, the inorease being diminished with 
increase of ethanol concentration (see also Buahel*). 

Ethanol, however, even at the lowest concentration 
tested (0:02 M = 92 per oent) exercises в 
definite inhibition of n bruit cortex respiration in 
presence of 0-1 M potassium ahloride. As will be 
seen from the results given in Table 5, the 
of ethanol brings about inhibitions of the stimulated 
respiration of rat brain cortex that increase with 
increase of ethanol concentration. The same phen- 
omenon holds with 2: i henol-stimulated 
respiration of ret brain oortex (Table 6). ‘Thess 
observations indicate that ethanol behaves in c 
manner similar to luminal or pentothal or chloretone 
on the stimulated respiration of rat brain. 

It is likely, though not yet proved, that the increase 
of respiration of unstimulated rat brain due to the 
addition of small concentrations of ethanol is due to 
oxidation of the ethanol itself, and that such increase 
is obscured by the stimulation of oxidation that 
occurs in & glucose medium in presence of 0.1 M 
potassium chloride or of 2: 4-dmitrophenol. 

In the light of these results it would appear that 
narcotics, at pharmacologically active concentrations, 
exercise large inhibitrve effecte on the total respiration 
of the stimulated nerve cell by suppreesing that 
aspect of respiration capable of response to the 
presence of high concentrations of potgesium and 
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which is concerned with carbohydrate (or pyruvate) 
oxidation. With the resting, unstimulated, nerve 
cell the respiration is due to processes a considerable 
proportion of which are neither highly sensitive to 
narcotic nor capable of stimulation by potassium 
ions. It is for this reason that apparently so little 
effect on the respiration of the unstimulated nerve 
in vitro is seen by a narcotic at pharmaoologically 
active concentrations. With stimulated nerve, how- 
ever, the potassium-responsive, narcotic-sensitive, 
aspect of respiration becomes the more prominent 
phase. 

The general conclusion that narcotics, at pharmaco- 
logicaly active concentrations, act on the nerve cell, 
where they are adsorbed, by the suppression of oxida- 
tive events, particularly those involved in glucose or 
pyruvate oxidation, is thus supported. 


Summary 

The increased respiration of rat brain cortex in 
vitro, brought about by addition of potassium ions 
or of 2: 4-dinitrophenol, is sup or eliminated 
by the presence of pharmaoologioally active concen- 
trations of barbiturates, such as luminal or pentothal, 
or of chloretone. The increased sensitivity of the 
respiration of stimulated bram cortex to narcotics з 
due to а retarding effect of the narcotics on a specific 
phase of nerve respiration that is potassium-sensitive 
and concerned with glucose (or pyruvate) oxidation. 
This phase is not prominent in a resting, unstimulated, 
nerve, the respiration of which is made up largely of 
processes that are unresponsive to potassium or 
insensitive to low concentrations of narcotics. This 
phase, however, becomes an important aspect of the 
respiration of stimulated nerve. The presence of 
ethanol at low concentrations (0:1 per cent) brings 
about & decided inhibition (20 per cent) of the 
respiration of rat brain cortex stimulated by potas- 
sium or by 2:4-dinitrophenol. The same concen- 
tration of ethanol inoreases the respiration of 
unstimulated brain cortex probably by undergoing 
an oxidation, which is obscured by the stimulation 
of respiration in a glucose medium by the addition 
of potassium ions or of 2: 4-dinitrophenol. 

We are indebted to the Rockefeller Foundation 
and to the International Anmsthesia Research 
Society for financial support which made this work 
possible. [Maroh 17. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
Jor opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Fractionation of Deoxyribonucleoprotein 
by Successive Extraction with Constant 
Salt Concentration 


Ix recent papers Chargaff and his collaborators', 
and Brown and Watson”, have shown the possibility 
of obtainmg nuoleio acids (DNA) of varying oom- 
ко from deoxyribonucleoprotein. ^ Chargaff's 

ionation was achieved by successive extractions 
of nucleoprotem with salt solutions of moreasing 
after the nuoleoprotein had been pre- 
cipitated by a mixture of chloroform and n-octanol. 
This yielded a series of nuoleio acid fractions oontain- 
ing progreasively increasing quantities of adenine 
and thymine. Chargaff has that this 
fractionation may arise from the existence of bonds 
of varying stebility, between the protein and the 
nucleic acid, which are broken progressively with 
i ооа It may be noted that 
in the o ons quoted, although fractions of 
differing composition were undoubtedly obtained, 
Mise ware marked progdlariües in the way. in diih 
the composition of the fractions varied with the salt 
concentration used in extraction. This 
to us that some other variable may have a sig- 
nificant effeot on the resulte obtained. 

Attempts were made to fractionate nucleoprotein 
directly, without prior chloroform treatment; and 
by slowly adding or removing salt by dialysis, to 
obtain fractional solution and p ita tion. و‎ 
ively of the nuoleoprotein. Tho igs E 
was fractionated into soluble otis ae ical 
at salt concentrations of both 0:65 M and 0-75 M by 
this means, the nucleic acids thus obtained showed 
no significant differences in composition. 

We then investigated the result of extracting the 
ohloroform-denatured nucleoprotein successively with 
the same salt solution. Fresh, minced calf thymus 
glands were washed five times with 0-9 per cent 


sodium chloride, pe in water, and then 
mixed with an equal volume of chloroform (35 parta) 


and amyl alcohol (10 parts) for five minutes in a 
Waring blendor. The gel obtained on centrifugation at 
20,000 g waa blended into excess 0 :6 М sodium chloride 


Table 1. 


Bo bo bo te 
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Unfractionated deoxynbonualels acid (chloroform deproteinization, ref. 8) 
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for one minute, and the extract stirred slowly over- 
night. ета 
the viscous id was decanted, pre- 
cipitated with i aloohol, ight wees removed from 
the material to yield the nuoleio acid. The residue, 
рау sire a ghe ca M esa ali 
0:0 М salt solution as above. All opere- 
tions, except deproteinization, were performed at 
temperatures below 5° О. In experiment I, protein 
was removed by treatment with chloroform and amyl 
alcohol in 10 per cent salt solution’, таана оша. 
ment П protem was removed by в 
A eu NM ы oue esi шш 
водо d ы; 
ub in subsequent extractions this is negligible. 

We are able to extract succeasive nucleoprotein 
fractions by the revi gray and the deoxy- 
ribonucleic acids obtai in these extractions have 
been found to vary y in composition, 
aa oan be seen from the resulte of the two experi- 
mente given in Table 1. In experiment П, more 
than 50 per cent of the total salt-soluble phosphorus 
was extracted in five successive extractions. 

Each value of (adenine + thymime)/(guanine + 
cytosine) is the mean of three determinations on one 
perchloric acid hydrolysate of the substance’. No 
individual value differed from the mean of the three 
by more than 8 per cent (except fraction П 1), and 
the average difference from the mean value was less 
than 2 per cent. Fractions I2 and II 2 were hydro- 
lysed in duplicate and the mean values differed by 
only 1 per cent in each pair of hydrolysates. 

In the first two extracts of both I and П, the nuoleo- 
protein as precipitated by aloohol was largely non- 
fibrous, and precipitation required several hours at 
about 4°C., whereas the later extracts immediately 
gave the usual fibrous р itate. The speciflc 
viscosities of the isolated n o acid fractions did 
not vary greatly, though all were lower than that of 
thymus deoxyribonucleic acid (7gp(P) = 1,045), in 
which protein had been removed with ohloroform/ 
amyl alcohol in 10 per cant salt solution. 

There is no doubt that the chloroform-treated 
nuoleoprotein is in a diferent state from the native 
material. Extracts of the denatured material in 
0-6 М salt solution after precipitation with aloohol 
yield nucleoprotein soluble in 10 oent salt solution, 
whereas material extraoted d dq c 

nucleoprotein and precipitated with aloohol is in- 
soluble in 10 per cent salt solution’. . 


COMPOSITION от CALY THYMUS DEOXYXAIBONUGLNEIO АСЮ FRACTIONS 
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It oan be concluded that whatever is the actual 
process that gives rise to’ the fractionation, the 
essential variable is not the concentration of sodium 
chloride in the extracting solution. The nitrogen/ 


hosphorus ratios of the extracted nuoleoprotein. 


ons given in Table 1 show that the ratio 
protein/nucleio acid decreased in the successive 
extractions. But the excess of protein extracted in 
the early fractions may have been extraneous, and 
not closely associated with the deoxyribonuoleio acid. 
However, the fractionation of the deoxyribonucleic 
acid might poembly be a consequence of the fact that 
a high protein/deoxyribonucleio acid ratio occurs in 
those fractions which are richer in guanine and 


cytosine. 
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Effect of Ham-Iinked and Other lonizations 
on Hemoprotein Reactions 


THE ionization of a proton from a ‘hsm-linked’ 
acidic group, generally believed to be on the amino- 
acid residue to which the ham is attached, is known 
to alter the affinity of the iron atom for a ligand, as 
in the combination of the ferrous 
hæmoglobin, with oxygen (Bohr effect). If а similar 
effect operates in the formation of ferric hrmo- 
protein complexes, then it may be very difficult to 
decide, from the variation with pH of equilibrium 
or of velocity constants, or from determinations 
of the pH changes which accompany ‘complex 
formation in unbuffered solutions, whether complexes 
formed with ligands possessing acid-base properties 
contain the undissociated ligand, HX, or ita anion, 
X-, bonded to the iron atom’. However, a knowledge 
of the acid strengths of hem-linked groups, obtained 
from reactions where the effect of pH comes entirely 
from their ionizations, such ва the o tion and 
electrode reactions, does enable a definite oboioe to 
be made. In this way we have recently shown? that 
the fluoride and cyanide complexes of the ferric 

доор rotein, metmyoglobin, mvolve bonding of 
fluo and cyanide ions. 

But in the case of the hsmoprotein enzymes, 
catalase and peroxidase, the simplest interpretation 
of the scanty data on the variation of equilibrium 
and velocity constants with pH suggests bonding of 
the undissociated ligands НЕ, HCN, HN,, eto.*. Yet 
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the physical properties of the complexes, particularly 
absorption spectra and magnetic susceptibilities, 
resemble во closely those of metmyoglobin and 
methmmoglobm that on these considerations alone 
anion bonding has long been accepted’. One explana- 
tion of the t contradiction oould be that 
anions are bonded in all the complexes, but in metmyo- 
globin reactions the ionization of a hem-linked group 
only slightly modifies the pH variation of equilibrium 
and velocity constants indicative of anion bonding, 
whereas the pK values of the linked ionirations in 
catalase and peroxidase are such as to alter it com- 
pletely. 

In addition to the effect of a hem-linked group, 
the ionization of other acidic groupe on the hemo- 
protein would be expected to influence the reactivity 
of the iron atom by the ‘ionic strength 
charge’ (Z)*. Such an effect should be most readily 
detectable at very low ionio strengths (I), where the 
magnitude of the charge could be obtained from the 
variation of an equilibrium or velocity constant with 
УІ. The effect would probably be в composite one 
since every charged group would exert an influence 
depending, among other factors, upon its distance 
from the iron atom and upon the dielectric constant 
of the medium between (which might be low like 
that of the backbone chain of & polypeptide, or high 
like that of polar side-chains or solvent water mole- 
cules). On the same basis, the charge on в hem- 
linked group should also contribute to the value of Z. 

We have obtained values for the changes in Z for 
three metmyoglobin reactions*’, In the table these 
values are given to the nearest whole number, 
together with the corresponding changes in tho ‘formal 
charge’ on the iron atom, which is usually taken as 
+ 1 in metmyoglobin on the grounds that two of the 
three positive charges are neutralired by negative 
charges on pyrrollio nitrogen atoms of the porphyrin 
ring. The teble shows that at pH values between 
6-6 and 7-5, where the hæm-linked * is pre- 
dominantly ionized in metmyoglobin (pK ~ 6-0) and 
in ite fluoride complex (pK ~ 6-4), the change in 
both quantities ia from + 1 to zero as the complex 
forms. Determinations of the pK of the linked group 
on the ftuoride complex, from the slight increase in 
the intensities of its absorption bands over the pH 
range 5۰86۰7, also indicate that Z changes from 4-"1 
to rero in this reaction’. Although this ionization 
does not involve any change in the formal charge on 
the iron atom, provided the hematin group and ita 
linked acidic group are considered aa one unit, this 
Tesult is consistent with the previous one, and can 
be readily accounted for by the ionization of & cationic 
acid, for example, the glyoxalinium МН of histidine. 


A RU RRACTIOXR. 
in metmyoglobin ا‎ i 


respectively, 
ar etfi melar moles РУ and Т reprenen, парео, the 
charge алышпа arbitrarily 








Té T 





,H*Y.FeF @ Y.FeF 
Ht from pH 5-8 to 6-7 
(ref. 7) 
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But a more complicated oo-operative effect cannot 
be excluded. For example, the ionization may be 
that of & carboxylic acid where the influence of the 
negative charge of the carboxylate ion is 
for by the positive charge of a cationic acid. In this 
connexion’ the саза of the two propionate gide- 


chains of the ferripro йөрү merit consideration, 
particularly mew view р Keilin's observations on 
copper uroporphyrin*, where & pK ~ 5.7 was 


obtained from the change in absorption 
with pH, & probable consequence of the ionization 
of the acetate and propionate side-chains. Prelim- 
inary estimates’ of tha heat and entropy of ionization 
of the ham-linked group in metmyoglobin, obtained 
from the variation of pK with temperature at I = 
0-10, give АН» = 2 + 2 kcal.mole-t and AS? about 
— 20 o.u., which more closely resemble the thermo- 
dynamic constante for the ionization of a carboxylic 
acid than those for the NH+ of histidine. 
Whereas in the pH range 6-6-7-5, which spans the 
isoelectrio point, ib is not apparently necessary to 
invoke & charge contribution from acidic groupe 
other than the ham-linked , this is no lo 
BO in the pH range 8-5-9-4, the ionization 
айта OF раса И ара АИР ob fro 
Here the change in formal charge is again + 1 to 0, 
but the oo nding values of Z are — 2and — 3 
(aoo tabla}. This койкойо. has Letres pH 1:6 and 
8-5 the equivalent of three negative aharges has been 
po and as carboxyl groupe are i to 
ionized in this range, the effect is probably 

due to the ionization of cationic acids the 
charges of which otherwise compensate for the effect 
of the negatively charged carboxylate ions. Depend- 
ing on the extent to which the two propionate side- 
chains of the ferriprotoporphyrin contribute to this 
charge, the equivalent of between one and three 
acidic amino-acid residues (aspartic or glutamio*) will 
also be needed. The oetionio acids may include 
glyoxalinium NH+ gro of histidine, or the 
a-NH,+ of the terminal glycine in metmyoglobin™. 

It is significant that al these three negative 
charges contribute to the value of Z, and as в oom 
sequence influence the reactivity of the hematin iron 
о, the idnizataon of the gro concerned does not 

tly alter the affinity of the iron for fluoride 
a ionio strengths’. In this respect, the ionize- 
tions can be differentiated from the bhwm-linked 
ionizations with which the Bohr effect is aasociated, 
and the contrast in behaviour substantiates the 
idea that some special structural or configurational 
- feature must be present before an ionization can have 
the properties which characterize a ham-linked 
ionization. 
Рнпір GmonaE 
G. I. H. HANANIA 


De of Colloid Science, 
niversity of Oambridge. 
March 18. 
7, 4, 410 (1048). 


1 Wyman, diee J., “Adv. Prot R н пәм). 


L, J. Biol. Ohom., 483 . 
194, WP СИЕТИ 8. ;"d 


Н. (m preperaton). 

3 Kall, J., Pyochem. J., 40, 544 (1081). 

+ Tristram, G. В, '"Hermoglobin"", 100 (Butterworth, London, 1949). 
1# Porter, B. R., and Banger, F., Pwochem. J., 4$, 287 (1949). 
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Biosynthesis of, Hæmin in Soy-bean 


Nodule Homogenates 

Ir has been shown that root nodules of leguminous 
. Planta contain a hsmoprotei with & uri be: 

group i le from i 
bint, Elucidation of the ides of 
formation of this pigment in plant material should 
broaden our knowledge: of biosynthetic reactions 
leading to the formation of porphyrins, and make it 
possible to compare hemin synthesis in plant and 


The work to be reported waa carried out with soy- 
bean root nodules harvested from planta approx- 
imately six weeks of age. 5-gm. portions of nodules 


were with a Wi blendor in 30 ml. 
of 0-2 molar phosphate buffer, 1-1. The ability of 
these preparations to incorporate the carbon atoms 


шае 
ааа ва srt Se alee enti an 

Warb veesels at temperatures 

ere d RO. in the oe of various 
substrates. Hemin was isole 


gpeotrosoop 

of protóhsmin IX. In в few oases the pyridine 
hemochromogen was converted to ite 

P dr aM ee &nd fo 
to icaly and by 
means of oolumn chromatography from that 
isolated from hæmin LX. Table 1 shows some typical 
results. 


Table 1. Leoomporation oF THE CARBON ATOMS OF GLYOIKE AND 
Acetate orto Hamir ги BOY-EXiIN Бост NODULE HOXOGENATES 





е шм) wei of 
it Gia pat fons gm. weighs 


As oan. be seen from the table, soy -bean root nodule 
homogenates, like animal tissues”, are able to in- 
corporate the alpha carbon atom of glycine and the 
carbon atoms of acetate into hemin. 

Differences between nodule homogenates and 
animal tiasues in ther ability to in glycine 
and acetate into hemin are in Table 2. 

The differences between root nodules and bone 
marrow in their ability to moorporate 1-!*O-glyoine 


Table 2.  DIFFXKNNONS JOTWAXN BOY-BHAN Root NODULES AND 
Bows MARROW IW THNIR ABILITY ТО INOORPORATE GLYCINE AND 
ACNTATR orto НАЕ 


Vanuable observed 





(approx. 18 per oent)* 


About the same Incor- | Less Боп 
poration as of 2-0- fan of beacon: 
acetate ate (а m 
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and in.their response to the presence of fluoride 
warrant further investigations which are now being 
undertaken in this laboratory. 

This work was performed under contract with the 
United States Atomic Energy Commission at the 
University of Rochester Atomic Energy Project, 
Rochester, New York. One of us (8. О.) wishes to 
thank the National Cancer Institute of the National 
Institutes of Health, U.S. Public Health Servioe, for 


partial support for this investigation. 
JONAS E. RICHMOND 
Ковт SALOMON 
Departments of Biochemistry 
and Radiation Biology, 
S. CAPLIN 
of Biology, 
opetan ot Biology, 
New York. 
Feb. 18. 
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Haemoglobin in Heterakis gallinae 


A NUMBER of helminths and especially parasitic 
nematodes are known to possess a hamoglobin-like 
К In some instances, & detailed study has 

made of the pigment after extraction and 
purifloation'*. From the discussion in the literature, 
is apparent that o general senshuin as to tê 
physiological significance of the hæmoglobin of para- 


sites oan be made. 

The present investigation adds another nematode, 
Heterakis gallinae, from the osa of the fowl, to the 
list of parasites containing hæmoglobin. The follow- 
ing observations were made on adult worms with в 
reversion яро юте (Beck—Hartridge) : 
lengths in millimicrons 


wave- 





* Thero is a alight our results and those of 
MEN da ETO ee Gooey Of he abana in: man 
e with our spectroscope, in man 

577-2 and tn the fowl 578 0. . 


It appears that there is little differenoe between the 
position of the bands of Heterakis hæmoglobin and 
those of the blood of the host. 

Nevertheless, the hæmoglobin of Heterakis is 
probebly an autochtonous pigment because (1) the 
sbeorption bands remained in the same position over 
Oe eo which were 
e in an incubator at 37° O. ; (2) adult Heterakis 

on the omcal content and not on tissues or blood, 
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вв is pomibly the cage in the larval stage aince there 
exists a tissue phase in the developmental cycle’. 
G. van GREMEEERGEN 
Department of Zoophysiology and Parasitology, 
University of Ghent. 
March 15. 


1 Grembergen, G. van, Enrymologia, 4, 341 (1040). 

з Rogers, W. P., Aus. J. Soi. Res., D, 8, 287 (1049). 
1 Brand, Th. von, “Chemioal Phymology of Endoparasitic Animals" 

(Academie Prem, Inc, New York, 1062). 

‘Rogers, W. P., Aus. J. So. Hes., D, 8, 300 (1049). 

! Anson, М. L., Daruoft, J., Minky, А. H, and Ofnuma, B, Pros 
акей ви ао J. Oel. and Comp. Pkysiol., 80 
s P ^ 

1963). б 
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"Най, Н. F., and 14, 8. Y., Okin. Мой J, ¥7, 550 (1040). 


Biological Value of Proteins as Influenced 
by Dietary Vitamin Bi; 


Іт has been shown by Frölich! that chicks, fed 
underheated, low-quality soy bean oil meal, were 
depleted of their vitamin B,, reserves and oon- 
sequently required the supply of dietary vitamin B 
probably due to the antiproteolytio activity" or soyin 
content? of the underheated meal. Baliga and 
fee * have reported that vitamm B,, at 

or Pon moa eth any oat tne 
Med 


y 
77-6 1-8 Arson seg 
vitamin B,, has overcome the adverse effect of the 
proteolytic inhibitor and soyin. These studies were 
extended to determine the effect of vitamin B,, on 
the biological value of autoclaved soy bean meal, 

These observations are presented here. 
Cold defatted and autoclaved (at 15 Ib. pressure 


were three comparable groups of albino rats, oon- 
six rata in each grou and each rat weighing 


and 86-48 + 1-40 тересів. 
show that vitamin B, has a definite function in 
the utilization of soy bean protein irre- 
rola ан күйөнү pata ra Min ia This 
o tion is oontradiotory to that of Frölich ше 
ott.) who, using chicks, did not find vitamin B,, to 
have any beneflaal influence on growth with ade- 
heated soy bean meal. Our resulte also 


protein, like casein, would respond to vitamin B 

the of proteolytio inhibitor and sbyin. Each 
of more groupe of rata received 10 per cent 
casein in the basal diet in place of soy bean meal. 
Three lots of crude and active inhibitor preparation 
were made* from soy bean the tity of which was 
the same as that which formed the 10 per oent protein- 
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level in the original basal diet. One lot of the inhibitor 
preparation was inaotivated by heat and added to 
the control group of rata. The other two groups 
reoeived the active inhibitor preparation. To one of 
these two groupe, vitamin B,, was added at в level 
i 50 per kgm. of the diet. The following bio- 

К ы were obtained: casein plus inactivated 
ee 86-6 + 1:14, casein plus active inhibitor, 
76-67 + 0-82, casein plus active inhibitor plus 
vitamm Bip 85-19 + 0-88. 

In the above case, vitamin B,, has just oounter- 
acted the influence of the inhibitor and has nov shown 
any extra benefit. Whereas with raw soy bean, 
elmmination of the adverse effecta of the inhibitors 
automatically improves the biological value ав 
evidenced by autoclaving the raw soy bean meal, 
in the case of the casein inhibitor the removal of 
the inhibitor effect by vitamm B,, has resulted in 
the restoration of the normal biological value. With 
a higher concentration of vitamin B,, in the diet than 
used im the present studies, it might be poemble to 
get a higher biological value for casein as reported 


by Kon and Henry’. This aspect is being verifled. . 


Studies on the rate of release of certain amino- 
acids from raw soy bean under the influence of vita- 
min B,,, and nitrogen balance and growth studies 
with diffarent levels of autoclaved soy protein with 
and without vitamin B,, and aureomycin, are in 
progress. 

Our thanks are due to Prof. K. V. Giri for his 
interest in the investigation. 

B. R. BALIGA 
8. BALAKRISHNAN 
R. RAJAGOPALAN 
Department of Bioohemistry, 
Indian Institute of Science, 
. Bangalore. 
March 2. 
1 Prolich, Alan, Neture, 178, 18% (1054). 
1 Kunitz, М, J. Gea. Physiol., BO, 149 (1018). 
Loner, L H., J. Nut, 49, 527 (1088). 
‘Baliga, B. R., and Rajagopalan, R., Curr. Sel, 28, 51 (1054). 
'Antohell Н Н. А 


‘Henry, К. М, and Kon, 8. К, Pochem. J., 48, x1 (1951). 


Enzymatic Conversion of Sali 
Acid to Salicylamide 


Arras the administration of sahoylhydroxamio 
acid to rata, we have been able to isolate conjugates 
of salicylhydroxamic acid and salicylamide from the 
urine!, In the intact animal, salicyIhydroxamic acid 
is therefore partly metabolized to salicylamide. In 
the present communication, the enzymatic trans- 
formation of salicylhydroxamioc acid to salicylamide 


hydroxamic 


in vitro is reported. 
Rat liver extract ( ), prepared according to 
Bray e£ al. | was uei with sodium salioyl- 


hydroxamate (1 ml., 0-02 M in 0-2 phosphate buffer, 
pH 7:4) at 35° C. for various periods. The reaction 
was stopped By immersing the mixture for exactly 
three minutes in boiling water, the coagulated protem 
thrown down by centrifugation and the supernatant 
ohromatography. A descend- 
tman No. 1 filter paper and 
1:5 N ammonium hydroxide : n-butanol (1:1) as 
the solvent system, was employed. With this solvent, 
good separation of sslicylhydroxamio acid, salicylic 
acid, and salicylamide was obtained with Rp values 
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Fig. 1. Chromatogram sho the formation of s lamide, 
from saleyihydrox&mio acid. 1: trol tot E es conan 
acid, salicylic acid and selicylamids; 3, 3,4 and 5: Diver extract 
and salicyfhy аад осе for 80, 60, 120 and 240 


for the three compounds approximately 0-24, 0-41 and 
0-52 respectively. When viewed under ultra-violet 
light, salicylic acid and salcylamide show light blue, 
while salicylhydroxamio acid shows dark blue, fluor- 
escence. The compounds also give characteristic 
colours when sprayed with ferio ior ion. In addition, 
control spota of the above three compounds were 
always placed on the paper, since the Ry values 
tended to vary with changes m temperature. 

The io transformation of BalicyIhydroxamio 
acid to salicylamide could be definitely established 
by the identifloation of the latter on the chromato- 
gram (Fig. 1). Samples of liver extract incubated 
without salicylhydroxamue acid did not show the 
presence of salicylamide. There was no hydrolysis 
of salicylhydroxamic acid to salicylo acid, as in- 
dicated by the failure to detect the latter by chromato- 
graphy. Activity was abolished by placing the enzyme 
extract for ten minutes in boiling water or by dialysis, 
but in the latter case waa restored by the addition of 
the concentrated dialysate. 

The transformation of salicylhydroxamio acid to 
salicylamide may be brought about either by a 
direct enzymatic reduction of the hydroxylammo 
group or by an exchange reaction m which the 
hydroxylamino group ıs exchanged with ammonia 
or the amide group of glutamine, leading to the 
formation of salicylamide and hydroxylamine or 
glutemohydroxamio acid respectively. Virtanen and 
Berg? have reported the enzymatic formation of 
benzhydroxamio acid from benzoic acid or benzamide 
and hydroxylamine, and the role of glutamine in 
certain exchange reactions of this type has been 
reviewed by Waelsch*. In our experimenta, no 
evidenoe for tbe formation of hydroxylamine or 
glutamohydroxamic acid could be obtained. Further- 
more, with sealicylamide and hydroxylamine ог 
glutamohydroxamio acid as substrates, no formation 
of sahoylhydroxamic acid was observed. On the 
other hand, while the intermediate formation of 
hydroxylamines in the enzymatic reduction of 
aromatic nitro compounds has been demonstrated 
previously’, a similar enzymatic reduction of the 
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hydroxyl&mino group of hydroxamio acids does not 
seam to have been reported. 

This work is being extended, and a detailed report 
will be published at a later date. 

This investigation was aided by a Public Health 
Grant secured from the Department of National 
Health and Welfare, Ottawa, Canada, through the 
co-operation of the Department of Publio Health, 
Province of Saskatchewan. А 

JULIUS LOWNNTHAL 
t of Physiology, 
University of Saskatchewan, 
Baskatoon, Saskatchewan, ‚ 
Canada. S 
> Lowenthal, J. (unpublished results). 
lacie ar" ana R. Pu Byman, B-B, , and Thorpe, W. Y., Bioohem. 

* Virtanen, А. L, and Berg, A. М., Acts Chem. Scand., Б, 909 (1951). 
„Малій, HL, “Advanoss in Rnrymology^, 13, 237 (1082). 
йыт en У. Pharmacol. Erp, Therap., 98, 300 


Effect of Posterior Pituitary Hormone 
on the Release of Adrenocorticotrophic 
Hormone 


Wa have recently found that the decrease of 
ascorbic acid concentration of rate’ adrenals due to 
epinephrine is amaller in rata to which pituitrm has 
been administered and in dehydrated rats than in 
normal rate. This suggests that the posterior pitui- 
tary hormone depresses the adrenal cortical activity. 
The questions arise, whether the posterior pituitary 
hormone acta directly on the adrenal or indirectly 
through the depression of the anterior pituitary 
secretion, and which fraction of the posterior pituitary 
hormone, pressor or oxytocio, is responsible for this 
effect. The present work was undertaken to clarify 
these pointa. 

Male adult rate were used. Ascorbic acid oonoentra- 
tion was determined by the method of Roe and 
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Kuether*. Adrenal ascorbic acid concentration of 
normal rate was 401 + 16-4 mgm. per cent. When 
inephrine per 100 gm. of body-weight 
is concentration decreased to 257 + 
mgm. per cent; and it remained at a value of 
860 + 22-1 mgm. per cent after injection of the same 
amount of epinephrine following that of 20 m.u. of 
pituitrin. When, in place of epinephrine, adreno- 
corticotrophic hormone (1 u. per 100 gm. body- 
weight) was administered, the adrenal ascorbic acid 
concentration was 258 + 10-9 mgm. per cent, and m 
ا‎ did not alter the value (264 + 20-1 
mpa Pe сева If pituitrin mhibited the adreno- 
а directly, it would be expected to 
suppress the decrease of the ascorbic acid concentra- 
tion both after epinephrine and after adrenooortioo- 
trophic hormone. As, however, the effect of pituitrin. 
is only seen when epinephrine is used, ib may be 
inferred that the exogenous posterior pituitary 
hormone inhibits the release of &drenooortiootrophio 
hormone from the anterior pituitary gland. 

Pressor and oxytooio fractions were separately 
р pica ddr d. sul be 
weight each, and epinephrine (0- 02 mgm. per 100 gm.) 
waa injected, while the adrenal ascorbic acid con- 
centration was determined as in the above experi- 
ment. The mean value of ascorbic acid was 395 + 
24-2 mgm. per oent for the кө fraction and 
805 + 15-8 mgm. per cent for oxytocic fraction. 
That is, the former fraction alone shows the above 


affect. 
Details of the te will be published in the 
Japanese Journal of Physiology. 
Внгхл Iron 
ÁXIBA ARIMURA 
Institute of Physiology, 
School of Medicine, 
University of Nagoya. 
Feb. 27. 
1 Bee Kimura, М. Jap. J. io ded odi 24 (1964)]. 


1 Roe, J. HL, and Kuether, О. A., J. Biol. Chem., 147, 300 (1943). 


Oxidative Dissimilation of Glycerol 
studied with Variants of Bacillus subtilis 


COMPARING the quantitative aspect of growths of 
two parent strains of B. subtilis, we concluded! that, 
in one of them (9,7), the glycerol is oxidized through 
the tricarboxylic acid cycle, whereas in the other 
strain (M,—) the glycerol, although actively oxidired, 
does not reach the tricarboxylic acid cycle. 

It has already bean shown that, in animal tissues" 
and in bacteria’, the oxidation of glycerol goes through 
the two following stepe : 

Glycerol + ATP ¬+ glyoerol-phoephate + ADP 


—2H 

Glycerol phoephate—-— + dihydroxyacetone-phos- 
phate or glyoeraldehyde-phoephate 
This mechanism cannot explain the resulta we have 
recently obtained ; and we have been able to show 
the existence of an alternative pathway consisting of 

the two reactions : 
(1) Glycerol + DNP+ e dihydroxyacetone + 
ОРЫН + H+. 
(2) Dihydroxyacetone + ATP — dihydroxy- 
&oetone-phoephate + ADP. 
We have observed activity due to both the enzymes, 
glyceroldehydrogenase and triokinase, in oell-free 
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* Corrected for endoreypiration. 


extracts of B. subtilis. Reaction (1) has been. 
recently in Aerobaoter aerogenes* and Hecherichia cols’. 
Although reaction (2) is not known to occur in bact- 
eria, it is present in animal tissues‘. 

In B. subtilis, these reactions lead to triose- 
phosphate and eventually to pyruvate and the Krebe 
cycle; or, by condensation, to hexose derivatives. 
The difference between the two strains of bacteria 
is the absence of triokinase in strain M,~. 

These conclusions have been reached by the 
successive use of cultures, resting cells and cell-free 


In aerated cultures’ in a medium oon mineral 
salta and glutamate, the glyoerol does not affect tho 
growth of M,-, but rt оев aotively the growth 


of S,- 3 with both strains, however, it leads to the 


oarbinol. The latter ia known to arise from the 
condensation of pyruvate. This finding suggesta a 
metabolic block between glycerol ‘and pyruvate in 
Ma. 

Resting cells of M,~ oxidize glycerol quantitatively 
to dihydroxyacetone (Table ‘1); the respiratory 
quotient is almost nil, and two moles are formed for 
every mole of oxygen consumed. Cells of strain S,7 
oxidize the glycerol further (R.Q. = 0:58) and di- 
hydroxyacetone does not acoumulate. Moreover, 
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Fig. 1. ] dehydrogenation followed change i optical 
nno pir vieta том, with a k- 


density of 
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Table 8. Patne оре ice a tn Tabla +, єїсөрї 19 
phosphate. Frosto as fructose 6 phosphate (Ror, rt) 
triose (free + phos: 


аын) oy oravan to methyl 





dihydroxyscetone is oxidized by S$,” and not by 
Му; this suggests that it is on the oxidative path- 
way of glycerol. 

Cell-free extracts were prepared from 0-5 gm. 
ly bacteria treated with 10 mgm. lysozyme 
in 30 ml. of M/30 bicarbonate buffer, pH 7-7, plus 1 ml. 
of M2 citrate. Tho clear soje Dom Шо i 
fugation at 12,000 r.p.m. is precipitated with. am- 
monium sulphate at saturation. The precipitate is 
redissolved in 10 ml. bicarbonate buffer. The extracts 
etu dne ee Ce linked 

oe idine nucleotide (Fig. 1). 
te A d dihydroxyacetone can be explamed 
by the presence of a triokingse in extracts of S,-, 
which is absent in M,~. The kinase activity has 
been followed by the method of Colowick and Kalokar* 
(Table 2) and by the formation of triosephosphate 
(alkali-labile phosphate) (Table 3). 

It is ap t that the trioeephoephate 18 & transient 
oompo which disa partly from the mit- 
ture. It is probably oo: to a fructose derivative, 
which is aleo further transformed, to a net 

disappearance of the total trioee (free and phos- 
phorylated) (Table 8). 
J. M. Wura 
B. BOURGEOIS 
R. LAMBION 


Laboratoire de Microbiologie du Centre 
d'Enseignement et de Recherches des 
Industries ТОЕ 


арыйар de dee Манса дайда. 
Université Libre de Bruxelles. 
March 3. 
! Wiame, J. Btorok, 
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Isolation of n-Heptzdecanoic Acid from 
Hydrogenated Mutton Fat 


Ix the course of investigations on hydrogenated 
mune e & fraction with cation equivalent 

to that of methyl te has 
bos ob by fractional distillation $9 vacuo іп a 
sl (boa уо шы Mon a 

Refractionation of an, aliquot of this material in a 
smaller efficient column provided a series of fractions 
sha mide aves of which had sano Влакна 
lenis about 284, and these, when converted to acids 
and submitted to low-temperature crystallization, 
yielded several grams of a purified soid, of which 
the saponification b (270.2), melting point 
(61-2-61-4°) and X-ray analysis (long spacing, 
40-8 А.) were all oongistent with it being n-hepta- 
decanois acid. 

Although other mvestigators have reported the 
oocurrenoe of n-heptadecancic acid (margaric acid) 
in natural fats, * summarizes their work as 
follows: “АП the naturally occurring heptadeoanoio 
acids which have been described and subsequently 
investigated have been shown to consist of mixtures 
of palmitic and stearic acids”. In the present 


investigation, however, the characteristics of the: 


fractions the possibility of its being a mix- 
ture of palmitio and steario acids and establish the 
eoi of n-heptadeoanoio in hydrogenated mutton 
b. Further work on the occurrence of n-hepta- 
decancic acid in this and other fata (hydrogenated 
and unhydrogenated) is in progress and will be 
published elsewhere. 


„ and Ооо 


Н агам. M 
a 92 арсаи YR aM 


Et 
+ бэт ed ni and ee ше (John Wiley 


Rain, AW Tno, New York, 1948). 
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Short-range Electrical Forces between 
Charged Colloid Particles 


Iw в previous communication in Naturel, I 
that the short-range equilibria which 
have been proved to occur between montmorillonite 
lamella might be ascribed to electrical attractive 
forces due to a ‘crystalline’ layer of interlamellar 
cations, these forces being balanced by repulsive 
forces due to adsorbed layers of oriented molecules. 
i enomenon is unlikely to be confined to mont- 
onite. It is therefore of general interest to 
солай how изен вй ева mihi peas nio 
the normal diffuse Gouy layer distribution as the 
separation between the lamella increases. 

The first modification to be expected in the 
‘orystalline’ layer of ions is that, as more space 
becomes available, it should separate into two layers, 
one attached to each of the facing surfaces. We may 
reasonably suppose that each of the two layers thus 
formed will arrange itself so aa to make the separation 
between the ions as great as possible, that is, in a 
hexagonal lattice. The two lattices of ions will adjust 
ther relative position so ав to make the mutual 
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and Overbeek's book, wi 
on Morrmh'g curves (ref. aa corresponding 
м = 


‘potential energy в minimum. This leads to an 


attractive foroe between the lamella. 

For the sake of simplicity of caloulation, square 
lattices rather than were postulated. The 
mutual potential energy of the two lattices of ions 
may then be evaluated by Madelung’s method*. The 
full expression is compli involving & double 
gum of exponential terms, but the following approx- 
imate expression will serve as a basis of discussion : 


9 

im =) 

where e is electronio charge, e is dielectric constant 
of medium, o is surface charge density, v is valency 
of ions, and r is separation between the two layers 
of ions. The value of o is given by the known 
structural charge of the montmorillonite lamellm, but 
some assumptions must be made to fix values for 

t and r. 

For Fig. 1 these assumptions essentially were : 
(a) each ion is surrounded by a hydration shell one 
molecule thick; (b) the dielectric in these shells is 
saturated (e = 3); and (c) outside the shells the 
dielectric is normal liquid water (є = 81). An in- 
crease or а decrease in the extent of the saturated  - 
dielectrio would result, respectively, in а raising or ` 
lowering of these curves without change of shape. · 
A shift of the ionic layers towards or away from the 
lamellw would result in a bodily shift of*the curves 
to left or right, respectively, again without change 
of shape. 

The same figure shows some of the curves deduced 
by Verwey and Overbeek* for the Gouy-layer re- 
pulsive potential, and the van der Waals attractive 
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potential (with А = 5 x 10-12). The following features 
are noteworthy: (1) Up to about 80 A. interlamellar 
spacings (d), the electrical attractive potential is 

greater than the van der Waals potential. 
(2) Beyond 30—45 А.; the electrical potential rapidly 
becomes unimportant in comparison with the van 
der Waals potential. (8) At about 20-25 A. ing, 


Norrish's recent observations on montmorillonite 
olst have shown that it is just in this region that a 
dio mtinuity oocurs in the ourve of spacmg against 
electrolyte concentration. It may be supposed, there- 
fore, that if the potential minimum described in my 
revious communication! ooours in this region—as 
it does for the sodium-montmorillonite-water system 
—lowering of the electrolyte concentration may 
eliminate it altogether, causing the system to dis- 
integrate. Norrish observed a further series of equil- 
ibrium spacings above 85 A., showing в oontinuous 
shift with electrolyte concentration; the potential 
minimum in this region is not explicable on the basis 
of the electrical forces considered here. 

Divalent ions‘ such as oalotum apparently do not 
give spacings greater than 20 A. One factor prevent- 
ing expansion may be the higher electrostatic mter- 
action potential for such ions (see Fig. 1); bub the 

henomenon із a complex one, and other possible 
rg involved are: (a) the increased radius of 
saturation of the dielectric; (b) the influence of the 
+ ions on the energy of sorption of water; and (c) their 
lower degree of dissociation. 

It may appear that there is в contradiction in- 
volved in ee ee action of the 
electrical forces оопай here, and of Gouy-layer 
repulsion, since a layer of ions cannot be both 
crystalline and diffused. However, at very small 
separations most of the ions are forced mto the Stern 
layer, only & few ‘floating’ freely in the interlamellar 
os It is the interaction of the Stern layer ions 

% gives rise to the attractive potential. 

A account of this theory will appear else- 
where. I am indebted to Dr. P. M. Grundy and 
Mr. а. M. Jolly for advice on the mathematioal 
aspects of this work. 

D. M. C. MacEwan 


Pedology Department, 


кошны nic DENS Station, 
Herta. 


March 15. 


13IaoHwan, D. M. O, Nature, 188, 035 (1943). 

* Madelung, H, Phys. £., 19, 524 (1918), Е 

* Verwey, А. J. W., and Overbeck, J. “Theory of the Stabilliy 
of blo "Collodds'* jeg тарот 
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X-Ray and Differential Thermal Studles of 
some Indian Montmorillonites 


а 
IT is well known that members of the montmorillon- 
ite group may be classified into a number of subgroups 
which differ m iso hous substitution, having vary- 
ing proportjons of different cations’. Theoretically, 
в continuous substitution is poasible. But although a 
wide range of substitution is known in olay. minerals, 
а continuous series has not yet been found. 
X-ray and differential thermal studies of some 
Indian bentonites and soils have yielded interesting 
` resulta in this connexion. The saníples studied are 
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bentonites from (i) Kaahmir, (ii Nimlinadi and 
(ii) Barme, and black ootton soils frorn (iv) Satara 
and (v) Indore. 

The X-ray of the clay fraction (« 24) of 
these samples іл the glycerol-treated form shows the 
basal spacing 17:7 A., which agrees with that of 
standard glycerol-montmorillonite’. Only sample (ıi) 
shows, in addition to montmorillonite lines, two 
others at 7-1 A. and 8-5 A., indioating the presence 
of kaolinite. 

The base exchange capacities of samples (i), (ii) 
and (iii) are 100, 50 and 90 m.equiv./100 gm. re- 
spectively. The lower base exchange capacity of sample 
(ii) compared to montmorillonite is evidently due to 
the presence of kaolinite. 

The differential thermal curve of sample (i), show- 
ing endothermic peaks st 200°, 680° and 880° О., 
agrees with the standard curve of montmorillonite, 
exoepb for the exothermic peak at 1,000? C., instead 
of the usual peak at 950° О. This is possibly due to 
the high magnesium substitution in the octahedral 
layer. The chemical analysis is: H,O, 8-4; SiO, 
68-18; Al,O,, 25.20; Fe,O0,, trace; MgO, 4-15 per 
oent. 

Differential thermal curves of the other four samples 
show some deviation from the standard for mont- 
morillonite. The first endothermio peeke, for samples 
(ii) to (v), occur clogs to 150° C.; but the second ones 
oo: ing to loas of hydroxyl appear at ‘about 
570° O., ich is lower by about 100 deg. than that 
of montmorillonite. The 570° О. peak is close to 
that of nontronite, which has the same peak near 
500° С. 2.4, The exothermic peak lies between 900° 
and 950° С., as in montmorillonite; but the endo- 
thermic peak corresponding to the final breakdown 
of the lattice, almost invariably present in mont- 
morillonite, is absent. The differential thermal curve 
of sample (ii) does not indicate the presence of 
kaolinite. 

All the lea reported on here thus belong to 
the moni onite group on the basis of X-ray 
date; but differential thermal is reveals 
igni deviations, and indicates that the samples 
(i), (iii), (iv) and (v) constitute a subgroup inter- 
mediate between montmorillonite апа nontronite. 
This probably means a proportionately smaller 
amount of iron in the lattice than in nontronite. 
Complete chemical analysis of the samples afber 
removal of free iron oxide is being carried out in 
order to verify the above i 

Two nontronite samples from (vi) Garfield, Waab- 

ington, and (vii) Bandy Ridge, North Carolina, have 
also been analysed to study the features distingnish- 
ing the present subgroup from nontronite. They show 
the same basal ing, namely, 17:7 A. The exo- 
thermic in both appears at 850° O., which is 
characteristic of nontronite. The characteristic endo- 
thermic peak was found to be at 500? C. in (vi) and 
570° О. in (vii). The curve obtained with (vi) agrees 
with that of standard nontronite. The OH-binding 
energy in semple (vii) appears to be definitely greater 
than in standard nontronite, and nds to that 
of the subgroup formed by samples (ii), (ii), (iv) and 
(v); but its exothermio peak retains the character- 
istics of the typical nontronite. 
» The above information, therefore, suggests that 
samples (ii), (iii), (iv), (v) and (vi) form a more or 
leas continuous link in the montmorillonite — non- 
tronite series. 

We are indebted to Prof. 8. N. Bose for his man; 
suggestions. Thanks are also due to the Assam 
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Co., Ltd. (India), for the award of a scholarship 
which made this work possible. 
A. K. Boss 
Department of Physioal Chemistry, > 
PURNIMA SENGUPTA 
Khaira Laboratory of Physios, 
University College of Science, 
Calcutta 9. : 
Feb. 20. 
t ~ and Hi В. UB. Geal Prof. 
AE Er PDC E ME B 0.8. Survey Paper 
° Macibwan, D. M. O, J. Soc. Chom. Indus., 86, 290 (1940). 
" Berkelbamer, L. Н.. US. Bur. Mines, BL No Gay is гче gn 
, P. А P. Amer. 
se ke cu irr Matikan, X. 


Heat Transfer in Pulsating Flow 

Wuux pulsations are imposed on & flowing fluid, 
it may normally be expected that heat transfer to 
or from it would be Pee pa onc 
would alter the thickness of the boundary layer and 
henoe the thermal resistance. In the laminar region, 
this view is also supported by the fact shown by 
Richardson! that the velocity profile for pulsating 
flow is steeper near the wall than for smooth flow. 
It follows from a oonsideretion of the Reynolds 
analogy that the heat transfer should morease under 
such conditions. А similar process might oocur for 
turbulent flow also, but the equations are too cumber- 
some for analytical solution. 

Experimental information about the process, 
however, is meagre and sometimes conflicting. In 
the turbulent region, Martinelli e£ al.** and Marchant! 
found no differance in heat transfer between steady 
unidirectional flow and pulsating flow, but West and 
Taylor“ reported an morease of 60-70 per cent. In 
the laminar region, Marchant‘ noted a slight increase, 
whereas Morris* and Webb’ found no change. All 
these investigations were carried out at low pulsation 
frequencies by heating flowmg water. Working with 
oil, Linke’ found an increase in heat transfer of up 
to á times in the laminar region and up to 1-35 times 


in the turbulent region. In air, Stanton et al.’ found. 


no difference between a statio and a vibrating finned 
engine-cylinder, whereas Kubanskii’* obtained an 
increase of 50 per cent at scoustio frequencies. 
Andreas" advocated the mechanioal vibration of the 
entire heat exchanger to improve heat transfer. 
We have oerried out investigations under the 
auspices of the Council for Scientific and Industrial 
Research, New Delhi, on the heat transfer to pulsating 
air. These investigations have been carried out by the 
external heating, by steam, of air at or near atmo- 
spheric pressure, flowing in & horizontal pipe of 1 in. 
inside оон оаза 
length. The heat transfer coefficients were 
{rst with steady unidirectional flow and then with 
ea unio шер e шоша вро 
valve operating in the path of the air. The wave- 
and amplitude were measured by an instrument based 
юп an idea of Schweitzer!*. lds number was 
к о сае состо ре едо 
pulsations from 5 to 33 о./в. The 
repeated with different wave-forms and par okay 
The Reynolds and, Nusselt numbers were cal- 
culated at the mean temperature of the air, and 
the velocity used waa that obtamed by dividing 
the total volume flow by the cross-sectional area of 
the pipe. It was found that the Nusselt number 
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changed up to about 30 cent in в rather uneven 
but defined manner un different conditions of 
ero amplitude, wave-form and Reynolds 
number. In general, the change was negative below 

& certain frequency and positive above it, in the 
ed of frequencies investigated. This oritacal 
frequency was & function of the wave-form and to a 
lesser extent of the Reynolds number. The magnitude 
of the change increased slightly with Reynolds number, 
the negative part of the curve increasing at lower 
Reynolds numbers and the positive part at higher 
Reynolds numbers. Only & le change could 
be detected when the amplitude of the pulsation was 
very low, thus corroborating the negative resulta of 


Stanton’. With higher amplitudes, the change was 
not directly proportional to the litude but de- 
pended on & ion which combi the frequency, 


amplitude and Reynolds number. The exact nature 
of this function is now being investigated. It seems 
likely that not only the total magnitude of the 
pressure amplitude but also the steepness of the 
wave (or the rate of change of preasure in the wave) 
plays an important part in the mechaniam of forced 
convective heat transfer under pulsating flow 
conditions. 

Н. A. Havamann 

N. N. NABAYAN Rao 


Dept. of Internal Combustion Engineering, 


Indian Institute of Science, 
Bangalore 3 
Jan. 22 
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Ageing of Quartz Crystal Vibrators 


Ir is probable that in the field of use of quartz 
orystel vibrators there are no requirements more 
than those i on the quartz vibrator 

which is used to control the time-keeping of a quartz 
clock. The British Post Office has had considerable 
experience in fabricating 100 ko./s. quartz vibrators 
and incorporating them in suitable oscillator circuits 
to maintain clocks or frequency standards. It is the 
experience that these oscillators have & slow 
change even after several months of un- 
interrupted o tion. This change is extremely 
small, being of the order of one pert irt 10* a day for 
в good clock to one part in 10" for the best cloak. 
Recent tests have shown that the frequency-change 
ог ‘ageing’ can be reduced by using the crystal vibrator 
at a temperature which is lower than the normal 50° C. 
Fig. 1 shows the resulta of some testa on в 100 Ко. /в. 
GT-out quarts orystal operating at two different 
temperatures, one within a-few milhdegrees of a 
nominal 50? C. and the other of a nominal — 10°C. 


` 


t 


Differential frequency from nominal (parts in 10°) 
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Tg. L GT-cu$ quarts resonators. Performance curves for orysial No. 5423 


It will be sean that the ageing rates were of the order 
of: 

go parta a 10 a pa o an 
80 parta In 10 а day wen operated again at 60° O. 

The arystal used in these tests was gold-plated 
and was mounted ‘inja clamp іп an evacuated copper 
container. орет зува нк oF tis again 
or of the reduction of ageing at the lower temperature 
is known. 

A somewhat novel method was used for obtaining 


the stable — 10? C. condition. The orystal is normally . 


housed m an oven maintained at 50° C. by a bridge- 
controlled unit. The temperature at which such an 
t controls depends upon making the bridge 


closely the i operating temperature. For the 
cold testa, the control bridge was made to balance 
at — 10° О. and the ambient was reduced to — 20° C. 
by putting the oven in & domestic refrigerator of the 
deep-freexe type. Some alight difficulties were ex- 
perienoed when the leads from the oscillator to the 
crystal ioed up, and though these were fairly readily 
cleared, they account for the intermittent nature of 
the — 10° C. curve. 

This communication is published by permission of 
the Engineer-in-Ohief of the British Post Office. 

Н. T. Mrrommurn 
Radio and Development Leboratory, 
Poet Office 


Engineering Department, 
Dollis Hill, London, N.W.2. April 29. 


Cadmium in Sea-water 


ALTHOUGH cadmium has been detected in a number 
of marine animals in amounts ranging{from 0-03 to 
11 mgm. рег kgm. of the dried organism!*, ita ргевепое 
in the sea has not so far been established except by 
inference’. ‘Fhus Baidet et al, who were able to 
identify spectrographioally fourteen trace metals in a 
concentrate from 60 1. of sea-water from Roscoff 
(Brittany), were not able to detect cadmium. Noddack 
and Noddack* oonsider that ше, m m of 
cadminm in the sea is leas than 0 у 

In the investigation, i id ex- 
tracted from 1-litre samples of sea-water from the 
Irish Sea by means of a obloroform solution of 


.lrish Sea oon 


dithizone 1n the presenoe of oyanide at pH. 8-8. The 
cadmium in the extracts was determined spectro- 
photometrically by a modifloation of Balizman's* di- 
thizone method (detection limit 0-006 ugm. cadmium). 

The unequivocal detection of cadmium was carried 


out by evaporation of the dithimone extracta 
on Phically pure calcium carbonate (of. 
Wark"). The products were examined spectro- 


graphically by means of в d.o. aro taking 5-5 amp., 
between pure graphite electrodes. Blank determing- 
E от the abecnns af cadialum (à the concent. 
In all the spectrograms of sea-water samples the 
raises ultimes of cadmium at 2288۰018 A. and 
2265-017 A. were strong, and in some a further line 
at 3261-057 A. was visible. No other elements oould 
be detected in the dithizone extracte. Tests on 
known amounts of cadmium showed that the 
2288-018 A. lme was just visible when 5 mygm. of 
cadmium was This is a considerably greater 
sensitivity than can be attained by means of the 
copper spark method’, or using sodium fluoride as & 
carrier*. Five samples of surface water from the 
amounts of cadmium ranging 
from 0-082 to 0:075 ugm.|kgm. (mean 0-055 + 
0-012 [kgm. or 0-49 pgm.-atome/ton). This is 
lower the concentrations of either rimo or mercury 
in the sea (c. 80° and 1۰5 1® -atoms[ton 
ively) and is somewhat ie tha эш lite by 
Buljan™. 

Further work is proceeding on the seasonal vari- 
ation of cadmium in the sea and on ita concentration 
by marine algae. 

J. B. MULLIN 
J. P. Rusy 
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Succinoxidase Activity of the Flight Muscles 
of the Wasp, Sceliphron cementarlum 
Ix inseote, suocinoxidase activity has been studied 
in the milkweed bug!, in the embryonio cells of the 
Melanoplus défferonisalse?, i m the thoraoio 
cockroach 


reported а sex difference in tho thoracio musoles of the 

American cockroach, the males showing three times as - 
much activity as the females. This difference was con- 
firmed by MoShan ei al.*, who also showed that in the 
тоом the male and female thoracio muscles 
Хет tely equivalent sucoinoxidase activity 


€ Table 


Table 1. Svoomroxipams ACTIVITY IN ISSO! THORACIO AUBSOLES, 
AYTER VARIOUS AUTHORS 





In the latter paper ib was pointed out that a much 
higher concentration of succinate (0-20 M) ia required 
for optimum activity of the sucomoxidase system of 
woodroech muscle than for this system in mammalian 
tissues such as rat liver, which requires only 0-05 Af 
suocinate*. Harvey and Beck’ found 0-11 M succinate 


optimum for American cockroach muscle. These 


resulta suggest that tissues such ва roach muscle, 
which are high in succinoridase activity, require 
higher concentrations of succinate for maximum 
activity than do tissues comparatively low in guooin- 
oxidase activity. 

With this in mind а study of succinoxidase in the 
indirect flight muscles of the wasp, Soeliphron 
ecemeniartum, was undertaken, using identical oon- 
ошак Ёсе ооо жый odi Dy 
MoShan et al. for the woodroach. Individual wasps 
{these were all females collecting mud from the margin 
of an excavation pool) were brought in from the field 
during late June, dissected, remnants of the gut and 
tracheal tubes were cleaned away and the large 
aci cad нүн жыруы ушы The tissue was 
weighed, placed in ground-glass homogenizing tubes 
contained in an ice bath and homogenized within 
8—10 minutes after the wasps were killed. Sufficient 
water was added to give a 2:5 per cent homo- 
genate. 

The enzyme determinations were made by use of 
the conventional Warburg apparatus. Runs were 
made using 0-05 mL, 0-1 ml. and 0-15 ml. of homo- 
zenate together with the required oo-factors and 

ta as worked out for woodroach muscle. The 
concentrations of oo-faotors and reagents pa 
n the flasks were 0:2 M succinate; 0:06 M 
»hate buffer pH 7:3 ; 1-6 x-10-3 M each of 
4nd aluminium chlorides ; and 2 x 10+ M oyto- 
shrome o. Sufficient water was added to each flask 

o give a total volume of 3-0 ml. Flasks were placed 
n the bath at 88? 0., ten minutes were allowed for 
xpuilhibration, and I of oxygen consumption 
xere taken at ten-minute intervals for forty minutes. 
Che average value for the number of ten-minute 
»riods, during which oxygen consumption was oon- 
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Table $. OXYGEN UPTAKE IN OU.. yor 0-05, 0-1 amb 0:15 NL. OF 
WASP MUSCLE HOMOGĦNATE 


- 








Kong ты жака Hue mec ооа а Шоо; 


kc n Жын кн E RES 
As indicated in Fig. 1, the average oxygen oon- 
sumption for three waspe, each taken from the fleld 
and run on three suooeesive days, gave almost perfect 
um ee aa 0-1 ml. and 0-15 ml. of 

te. The average dry weight of this 
rider dis Walls GE tco waste ү кайый теч 
and using this dry weight for all calculations, the 
average Qo, for the three runs was 128. 


0 0 06 + 010 0 15 
Alusele homogenate (mL) 5 per cent 
Fig. 1. Relatonahip between” amount of wasp muscle 
and average amount of oxygen оошо per 10 min. 


It is & t that optimum conditions for the 
determination of succinoxidase activity of the indirect 
flight muscles of the wasp Sceliphron cemeniarium 
are the same as those reported previously for wood- 
roach thoracic muscle. 

I am indebted to Prof. W. Н. MoShan for assistance 


Sor Kran 
t of Zoology, 
University of Wisconsin, ^ 

Madison. 

Feb. 9. 
x B. and J. 

Comas B, LN Lily, J. Н., J. Gell. and Comp. 
* Bodine, J. IL, Lu, Kiao-Hung, and West, W. L., Physiol. Fool., 25, 
109 (1952). 


з Harvey, G. T., and Beck, 8. D., J. Biel. Chem., $51, 065 (1953). 
t Моол, W. H., Kramer, B., and Seblegel, Y., Biol. Bull. (1n the press). 


* Sohneider, W. O., and Potier, V. B., J. Biol. Chem., 149, 217 (1943). 
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Thermal Reactions of Kenya Cattle 
bs siccum with Lapinized Rinderpest Virus 


Many workers: have recorded thermal reactions m 
cattle following vacoination with 
thermal 


е, including 118 uninoculated controls, was 
made. The cattle had been used for the testing of 
virus vaoaine between 

10, 1952. 


batches of lapinixed 
August 30, 1950, and 























*Bigniicant + Highly significant, 


с E 
and, as might be expected, the rise 
earlier in the cattle which had received the hi 
concentration of the virum. 

The thermal reaction in cattle, after inoculation 
with caprinized rinderpest virus, oocurs on the fifth- 
ee ое ас eee аша 
syndrome is associated with the administration of 


\ 
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lapinired rinderpest virus, except that the reactions 
cannot be detected by an examination of a few 
animals. Thus the dictum ‘no reaction no immunity* 
mighá be held to be fulfilled with this, as with other 


of live rinderpest virus vaccination. 

t is noteworthy that the mean rectal ture 
of grade steers was 100-08? Е. Госа Е Thie 
Saure 10 жик then: BARRE Mosi Europe! and 


PE us кайый ы Е aha 
EL NU E ا ا‎ 
findings. 


Q. R. Воотт 
EP EO Laboratory, 
Kenya. 
Feb. 24. - 


1 Anon, Бай. Off. Imt. Bpis, $8, 201 (1950). 
+ Brotherstan, J. G., J. Comp. Path, 6', 203 (1961). 

* Jones, P. O. V., and Woodhead, G. 8., J. Comp. Path., 88, 887 (1015) 
4 Mine, J. О. and Ben, 8, Indian J. Vet. Soi, 15, ӨЗ (1945). 


A Polarographic Method for the 
determination of the Gamma Isomer of 
Benzene Hexachloride In Cattle Dips 

Охи serious practical difficulty in the use of bengene 
hexachloride in cattle dips ів that of loas of biologica 
efficiency. 

The accurate biological testing of dip-waahes is ғ 
difficult and lengthy process; but Downing 
a al.! have shown that loas of biological efficiency ii 
accompanied by в corresponding diminution in th 


ratio isomer/total benzene hexachloride 
These workers used phy of the 
extracted hexachloride for the determinatior 


of the gamma isomer; but because this method і 

not well adapted to routine examination of large 

names pe eer po OaE approach wai 
ted. 


the conditions of high altitude and ambient 


solvent, and the method of Ingam and Southern? gave 

unsatisfactory results in our hands when applied « 
the analysis of gamma concentrates containing rela 
tively high concentrations of the interfering* hepta 
chil hexane. 

The following method was found satisfactory. 
CAES To i a ра a TN 
and te damping, the midpoint of tho galvo 

measured. 


oscillations being 
The following reagenta were used : 
deed from als 95 per cent ethyl aloohol, re 


ты ur te velada: ооа ае 
about 40 mgm. gamma isomer, add one-quarter it 
volume concentrated hydrochloric acid. Filter, anc 
wash the solids with oold distilled water until free 
from acid. Dry in a desiccator over solid sodiun 
hydroxide, and when dry, extract the solids wit 

alcohol in a Soxhlet. Dilute the extract и 
100 ml. with aloohol. Pipette a 25-ml. aliquot into t 
50-ml. volumetrio flask, add 0-5 ml. 0:5 per oen 
gelatin and dilute to volume with 0:2 М potassiun 
chloride. Filter a portion into в polarographic cell 
de-gas with hydrogen or nitrogen, and record th 
wave between — 0-5 V. and — 1-8 V. versus saturate 
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calomel eleotrode at 80° О. ,(This {шге was 
used because of the high ambient ture.) To 
measure the wave-height draw a straight line through 
the curve at — 0:6 V. and — 1:0 V. and extend to 
meet the — 1:3 V. perpendicular. The vertical 
distance between. this intersection and the wave ab 
E V. gives the wave-height. 


A convenient range for this 
gamma isomer, this rey 8 


passing through the o 
Furthar aüquots of ths elooliol dxtresf ars analvesd 
for total benzene hexachloride by normal dehydro- 
r methods, and the ratio gamma isomer/ 
benzene hexachloride calculated. 


method of wave measurement is similar to that of 
8 


I wish to thank the Chief Veterinary Research 
Officer, Tanganyika, for the constant interest he has 
асла шеша te development о кишш, шш 

the Director of Veterinary Services, Tanganyika, 
for permission to publish this account. 
G. W. WALENR 


). 
K., Nature, 181, 437 (1948). 
‹ Mackens, 1. ML, Austral. Fa. J, 83, 185 (1047). 


Isolation from the Lower Res 
Tract of Chickens of Bacteria 
by Mouth 


Ir is generally assumed that bacteria ingested in 
food or water do not enter the trachea but that all 
of them paas down the cwophagus. One interesting 
observation in this respect was made by White and 
Minett!, who noted that when calves were fed milk 


lratory 
ministered 


indicating that some of the bacteria administered 
may have been aspirated into the lungs. More direct 
evidence that this may oocur was obtained as в result 


gallinarum 
i Ave EE eee eae ee 


In the initial studies large numbers of Salm. 
bacteria were mixed in & commercial mash 
and fed to chickens which were then killed at different 
times and selected organs cultured. Salm. gallinarum 
was isolated from the lungs of an high 
proportion of chickens, in some after an interval of 
time so short as to preclude them having reached 
this organ via the intestine. 

In view of this, four groupe each consisting of 
fifteen nine-week-old chickens were taken. The first 
group was fasted for 12 hr. and then fed on a com- 
mercial mash into which had been mixed an 18-hr. 
broth culture of Salm. gallinarum, 1 ml. per 10 gm. 
of mash. The oulture contained approximately 
50 x 10" bacteria рег ml. Water was withheld from 
the second group for 12 hr. This group was then 
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45 
provided with drinking water, every 10 ml. of whioh 
contained 1 ml. of the broth culture. 1 ml. of the 
culture was placed carefully into the mouth of the 
chickens in the third group by means of a pipette. 
A similar amount of culture was given to the fourth 
ee 

to the care being taken to avoid touch- 
Кош. ottis. 
The chickens were killed } hr. later by dislocation 
of the neck, and, at the same time, a par of 
strong artery forceps was fixed, through the akin, 
around the upper portion of the trachea so as to 
ooclude its orifice. A post-mortem exammation was 
then carried out using aseptic precautions. Cultures 
were made from the mnoous membrane of the lower 
end of the trachea on to deoxycholate-citrate agar? 
and & portion about 1 in. long of this part of the 
trachea placed in в tube of selenite-F medium’. Most 
of the left Img waa removed, ground in sterile sand 
and one loopful of this streaked on to в plate of 
deoxycholate—citrate agar; the remainder was 
placed in a tube of selenite-F medium. The selenite-F _ 
cultures were incubated at 37° O. for 24 hr. and plated 
on to deoxycholate-citrate agar. All plates of the 
latter medium were incubated at 37° О. for 24 hr. 
and then examined for the presence of Salm. gallin- ` 
arum. The results are shown in Table 1. 


Table 1 


Мо. o£ 15 chiekene in which Salm. 


was Ноја from 
Traches 
and/or lung 








Salm. gallinarum was not isolated from the lower 
iratory tract of any of the fifteen chickens to 
which it was given by means of a pipette into the 
cesophagus. Quite different results were obtained 
when it was administered by the other three methods, 
Salm. gallinarum being recovered from the trachea 
or lungs of a considerable proportion of these chickens. 
D hited that Salm. gallinarum was isolated 
from the trachea than from the 
leaga of the chickens torwhish aan given by bipe 
into the mouth (9-8); the reverse waa true in the 
case of the chickens fed infected food (4-10). 

Salm. gallinarum was only isolated by direct 
culture in one case, from the trachea of a chicken 
күш нн ee ee The 
other isolations were through  selenite-F 
medium. It is therefore P E that infection 
via the lower respiratory tract would be of little 
significance under natural conditions since chiakens 
would not be exposed to such large numbers of baot- 
eria. However, it is a point to be borne in mind 
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Tape for Microsectioning of Very Large, 
Hard or Brittle Specimens 


Durme the last decades of the nineteenth oentury 
«йыз унаса ee илан барары 
posible of such hard or brittle с 

taining large &mounts of yo 
Mode deci ы Anges енот 
pereffün technique failed. 

The section-surfaoe of the paraffin block was coated 
with a thin film of oollodion, paraffin, shellac or 
mastio, and this was repeated after each 
section made. 

Sometimes such methods are still used, in case of 
emergency ; but they are rather difficult to handle 
and very often quite unsatisfactory. 

зери kasha bbe оо соо оре 

lied over and firmly pressed to the section surface 
о af у parat block oF of a epesitien in the freosing 

microtome serves admirably for the 
w.. The section is very daily ‘attached ы the iiy 
stibetanoce of the te De and honos H cannot ba wrinkled 
* or shattered by sectioning. Sections ranging 
from one micron or leas in thickness to several 
hundred microns are always quite even. In fact, there 
ів no trouble at all in sectioning specimens from which 
it would seem to be impossible to get useful sections 
with any other method. (For example, with the ta 
method whole adult mice have been sectioned ( 
autoradiograms) in æ freezing microtome without 
fixation or deoaloifloation.) 

The sticky substance on the tape is soluble in 
benzene, toluene and xylene. Hence, the 
. (of paraffin sections attached to tape) cannot be 

dissolved in the usual manner in benzene. However, 
_ the paraffin can be slowly removed in warm amyl 
aloohol the sticky substance being insoluble in 
aloohols. 

The cellulose tape is stainable, therefore drops of 
- stain solutions should be applied to the section only. 
Glycerol can be used as mounting medium. 

However, from a histological point of view it is 
preferable to transfer the section to a glass slide by 
the following technique. 

(1) ee 
‚. turned upwards, on a glass slide with small stripe 
of tape (applied so that they do not cover any part 
of the section itself): This is in order to get the section 
oe ен ae 
, (2) Spread out, using a glass rod, $ per cent 

solution of oelloidin in Бя &loohol and ether, 
equal parta, to э thin layer all over the section (but 
ae rupe em Let the oelloidin film perfectly 

in the 


(withm & few minutes) 
the section, can easily 
be loosened from the tape. Leave the section for a 
while m benzene, so that all the remaining sticky 
substance is dissolved. 

(4) Smear a cleaned slide rather liberally with egg 
albumen all over, dip the slide, with the smeared 
- surface upwards, in the benzene and float the section, 
the previous ‘tape-side’ down, to the alide. Mount the 
section on the slide and prees and blot it dry with ө 
piece of filter paper. 

(5) Transfer, at onoe, the slide to absolute alochol 
and ether in equal peris, and leave it until the 


, ` eollodion is dissolved. In my experience the gection 


is now firmly cemented to the slide. 
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(6) ПЕЧЕР КО и aloohol. Now 
the section oan be treated as axr deparaffn- 
ized section fixed on в glas slide, thus suitably 
stained and finally mounted in the usual manner 

Frozen sections fixed on tape must either be dried 
(for example, for eutoradiograms of water-soluble 
radioactive substances) or, from a histological point 
of view, better, of course, transferred. water 
to alcohol and to absolute aloohol before the collodiom 
film is applied aa described above. 


The section can (for photographic registration of 
i directly 


radioactivity) be attached to the photo- 
graphio film without egg albumen, but ly 
&fter moistening the fllm. 


The tape method may be useful whenever the ordin- 
ary micro-sectioning technique fails and also for 
cutting very thin sections and for reconstructions. 
Sections made with the tape technique are even and 
are uniform from the beginning and never require 
any deforming treatment. 

Series of sections oan be made by cutting sections, 
border to border, on one and the same ribbon of 
tape, which is held rolled up on each side of the parafilm 
block above the level of the microtome knife during 
the sectioning, so that the knife does not out the tape 
itself. 

AXEL PALMGKHN 


t of Anatomy and Histology, 


Zoological Nomenclature 


Norros is hereby given that, as from November 1], 
1954, the International Commission on Zoological 
Nomenclature will starb to vote on the following 
cases involvmg the poeaible use of ite plenary powers 
entry. Full 


Parts 6, 7 and 8 of Volume 9. 
Sturtevant, 1021 (Drosophila) (Cl. 
Diptera) validation of; (2) print Geoffroy, 1702 
(Aphis) (Cl. Insecta, Order Hemiptera), validation of ; 
(8) Lachnus Burmeister, 1885, and Oinara Westwood, 
1835 (Ol. Insecta, Order ) designation of 
type species for; (4) Stentor Oken, "1815 (Ol. Cilio- 


validation of; (6) Geoffroy, 1762, 


designation о; edad for, and Dowvilletceras do 
Grossouvre, designation of type species for 
(or Condit Оос Ашан ). 

Comments on the above cases should be sent to 
me ав soon as possible. 


! Faawoim Hamma 
(Secretary to the International 
Commission on Zoological Nomenclature) 


28 Park Village East, 
Regent’s Park, 
London, N.W.1. 
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HUMAN RELATIONS IN 
INDUSTRY 


HE Committee on Human Relations in Industry 

was appointed in March 1953, following the dis- 
bending in 1951 of the Human Factors Panel of 
the Committee of Industrial Produotivity. It was 
appointed by the Medioal Research Council and the 
Department of Scientific and Industrial Research, 
“to examine current activities concerning the study 
of human relations m industry and to call attention 
to problema of special timeliness and promise on 
which research, including applied research and field 
study, might be undertaken or supported by the 
Department of Seientilo and Industrial Research, 
the Medical Research Council or other bodies”. The 
firat report of this Committee (London : H.M.8.O. ls. 
net) covers ite work for the period March 1983- 
March 1954, and reoords approval of twelve projecta 
out of seventy-eight applications received, for which 
funds totallmg £89,000 have been committed. Only 
two of these projeote—Prof. О. L. Zangwill'a inquiry 
in the Psychological Research Laboratory at the 
University of Cambridge and that under Prof. R. M. 
Titmuss in the Department of Social Science and 
Administration at the London School of Economics, 
on the employment of married women as part-time 
workers in а London factory—are financed by 
United Kingdom funds. The remaining projects are 
being financed by funds made available under the 
Conditional Aid Programme and derived from United 
States economic aid. 

When the Committee was appointed, it was 
intended that a programme of researoh should be 
built up progressively over several years, and in 
anticipation of a wide programme of work sub- 
committees were set up for five broad fields of 
researoh : incentives; management organiration; 
promotion and training; technological change; and 
special groups in industry. By critical examination 
of research proposals prior to discussion on the main 
committee, these sub-committees have permitted в 
much more thorough and detailed consideration of 
such proposals than would otherwise have been 
feasible in the time available. They have also 
facilitated informal discussions, both before and after 
the approval of projecta, with members of research 
groups, and sometimes with members of organizations 
interested in the resulta of research in the human 
relations fleld. The Committee rightly believes that 
such direct contacts and informal discussions should 
contribute to the speedy application of results of 
research. They could also prevent the initiation of 
sterile projects or those unlikely to yield information 
whioh could not be better obtained by other means. 
Some scepticism may well be felt ag to the value of 
a pilot research scheme into incentives for manage- 
ment or of & study of the flow of information in 
industrial organizations, with special reference to the 
making of decisions relating to production. 

It is dificult to comment at this early stage on the 
value of the initial programme in the light of the in- 
formation given in the present report. The examina- 


50 . NATURE 


tion of factors affecting the utilization of university 
graduates in industry, to be carned out by Political 
and Eoonomio Planning with Conditional Aid Funda, 
may well go far beyond what university appointments 
boards, even when generously staffed, could be 
expected to do in their day-to-day activities. One 
part of this mquiry, for example, will endeavour to 
establish what proportion of arts and science 
graduates are entering defined sectors in industry, 
why they are doing so, and what use is being made 
of them. Another part із concerned rather with the 
technical colleges, and will seek to indioate ways in 
which the management needa of local industry can 
best be met by & technical college. 

The one common feature of the projecte thus in- 
itiated with financial sasistance available through Con- 
ditional Aid Funds appears to be that the projects can 
be expected to show some tangible result of practical 
importance to productivity and industrial efficiency 
fairly soon, at least by the end of the Conditional 
Aid programme. Such в condition at once suggests 
the danger that the Committee’s work may be 
planned too much with the view of short-term rather 
than long-term needs. Moreover, it is in precisely 
such conditions that there is the gravest risk of 
promoting projects of dubions value. Short-term 
needs are those of which industry itself is most aware 
and ready to finance itself. Further, where industry 
has borne no direct responsibility for the financial 
впррог of such research, ib is apt to be slow in 
utilizing. the results. 

"That risk may well be inherent in the financing of 
research m this feld generally by Conditional Aid 
Funds; but the extent of that risk will depend some- 
what on the conception of the relation between pro- 
ductivity and human relations in industry which 
guides the Committee. Wisely, the Committee has 
rejected any narrow approach to welfare in industry in 
the sense of merely improving the amenities of work. 
Ita consideration and choice of projects has, on the 
contrary, been based on the broad conviction that 
greater satisfaction in work is both compatible with, 
and essential to, increased efficiency and productivity. 

That conviction derives a good deal of support 
- from the work of Elton Mayo and from the studies 
in management by J. F. Soott and В. P. Lynton for 
the British Institute of Management and by Dr. 
W. Н. Scott, of the Department of Social Science in 
the Univermty of Liverpool, on human relations in 
Merseyside firms; and rt probably provides the 
Justiflcation for associating the Medical Research 
Council with the work of the Committee. Apart from 
this, the Committee has attempted to base its 
research programme on matters of direct conoern to 
industrialists and trade unionista, and has taken 
every step to ensure that its projects have been 
properly discussed by the research workers with the 
managements and trade unions concerned. Research 
into the human relations problems of industry is 
relatively undeveloped in Britain, and there -is a 
great need over the next few years to raise scientific 
standards and to improve research methods and the 
quality of work in this field generally from the 
scientific point of view. The practical value to 
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industry of research in this fleld has yet to be 
demonstrated convincingly in Britain, and tHe Com- 
mittee recognizes that & major and sustained effort 
will be needed to relate the researches to the needs 
of industry and to ensure that the resulta are applied 
to the maximum extent possible. 

That being so, caution in the approval of projects - 
is amply justified. The Committee itaelf recognizes 
that supply and training of research workers in this 
field set limits to what is practicable in the way of 
projecta ; and it indicates ita intention of considering 
these questions and also the careers available for such 
workers, particularly from the point of view of com- 
bining competence in reeearch with industrial 
experience. It also proposes to examine further the 
means of assessing research needs and of oo-ordinating 
research projects; and on what is set forth in this 
report, the Committee's scrutiny and approval of 
research projects would appear likely to be in- 
creasingly realistio and sensible, provided only due 
regard is had to the danger inherent in the initiation 
of projects which mdustry could fairly be expected 
to undertake for iteelf, and to that of assuming that 
some formula or acientiflo preeoription oan be found 
which will solve any human problem m industry. 
No narrowing of the fleld within which decisions oen 
be based on factual knowledge will eliminate the 
decisive importance of personal judgment. 

There is, however, one broad fleld, in which the 
Committee has already approved some four projecte 
which should repay all the study it oan receive. Ir. 
this fleld—the study of the human factors facilitating 
and restricting the introduction of new production 
techniques and methods—the project under Prof. 
Zangwil being financed by United Kingdom funds, 
has already been mentioned. Besides this, a study, 
under Prof. T. 8. Simey at the Department of Social 
Science, University of Liverpool, of technological 
change and social organization in Industry, one of 
change and adaptation in industry, under Mr. T. 
Burns at the Social Sciences Research Centre, 
Univermty of Edinburgh, and a comparative study 
of some production systems m mining by Dr. A. T. M. 
Wilson at the Tavistock Institute of Human Relations, 
London, have also been approved and are being 
supported by Conditional Aid Funds. 

Human problems may readily retard or prevent 
ohanges that are necessary to enable the community or 
industry to reap the benefit of some technical advance, 
and the Committee rightly stresses the extent to 
which the competitive poeition of British industry 
in the world's market depends on the more rapid 
and effective introduction of new techniques, new 
materjala ог new methods of production. The projecta 
already approved do not oover all the important 
aspects of this problem, and the Committee is well 
aware that many of its elaments cannot be isolated. 
While it is endeavouring to commussion research which 
covers both the economic and the social factors 
involved in the adoption of technical innovations, & 
joint Science and [Industry Committee has been 
established by the Royal Society of Arts, the British 
Association for the Advancement of Science and the 
Nuffield Foundation to investigate the poembility of 
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speeding up the application to industry of the results 
of research. This Committee, which also has received 
a grant from Condrtional Aid Funds, is to survey 


research already under way elsewhere in order to seo ' 


what further study is needed. Its terms of reference 
include algo the identification and assessment of those 
factors which determine the speed of adoption of par- 
ticular technical innovations and the correlation of 
those factors with the characteristics of the firm or 
mdustry ; the collection of evidence on the effective- 
ness of measures already taken to expedite the applica- 
tion of soienoe 1n industry or to remove hindrances to 
such application; and examination of the possible 
resulta of other proposed measures. 

It is disturbing to find that even in this fleld, with 
a single exception, the projects во far initiated depend 
for gupport upon Conditional Aid Funds. The Com- 
mittee appears to recognize that this position is not 
sound, but its remark that over the next few years 
its major taak will be to build around the Conditional 
Aid researches a balanced programme of social 
science research related to the needs of industry in 
Britain and financed from British Government funds 
would be more reassuring without the qualification 
“as and when these are made avaiable”. Even if we 
&ooept ib as proper that such work of industrial 
importance should be financed entirely from Govern- 
ment funds without industrial contributions, such an 
attitude is too acquiescent in в position which oan 
soarcely be regarded as wholly oonsistent with 
British self-respect. The generosity of the United 
States would be more fittmgly acknowledged by 
some immediate and substantial appropriation from 
our own resources for research. 

It is olear from the preeent report that the Com- 
mittee ія already concerned to determine the correct 
balance of effort between projects designed to assist 
the assimilation by industry of existing knowledge, 
short-term applied research and such fundamental 
studies as have just been stressed. The Committee 
may well require the clearly and firmly expressed 
support of Industry and the world of science if it is 
to succeed in inducing the Government to make 
available at an early date the funds required to 
remove the present dependence on external re- 
sources. Meanwhile, its commendable caution in the 
approval of projecte should keep those actually 
initiated well within the capacity of the trained 
research workers already available, and it appears 
that there is no intention of excessive expansion 
before that supply is appropriately increased. 
Further, the steps already taken to secure the 
effective co-operation, not only of research workers 
but also of research institutions, mdustry and other 
organizations interested in this fleld, should ensure 
that no spurious projects are promoted, but that the 
investigations set on foot have due regard to the 
limits as well as to the possibilities of a scientific 
approach. Attention must also be given to alternative 
methods which may sometimes provide a speedier, 
cheaper and pragmatic solution to problems in 
which scientific or technioal factors are only two of 
the aspects to be oonsidered, and judgment and 
personality may be the determinants. 
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FELLOWS OF THE ROYAL 
COLLEGE OF SURGEONS OF 
ENGLAND, 1930—51 


Lives of the Fellows of the Royal College of 

Surgeons of England 1930—1951 
By the late Sir D'Arcy Power, K.B.E., F.R.C.S., and 
continued by W. R. Le Fanu. Pp. xii+889. (London: 
Royal College of Surgeons of England, 1953.) 425. 

HIS work is & continuation of the two volumes 
entitled Plarr’s "Lives of the Fellows", which 
were published in 1980 and oonstituted a bio- 
атар isal record of the Fellows of the Royal College 
urgeons of England who died between 1843 
m ап order of Fellows of the College was estab- 
lished by charter) and 1930. It was proposed at the 
latter date to issue a supplement every ten years ; 
but the exigencies of the Second World War and & 
pay of funds led to the postponement of pub- 
cation of this recent volume until now—indeed, Е 
was only the generosity of that distinguished surgeo 
the late George Grey Turner, that enabled d ths 
publication to be undertaken. Once again the 
remarkable bibliographic gifts of Sir D’Aroy Power 
were at the service of the Council, as they had been 
when the first two biographioal volumes saw the 
light of аву, and Power wrote for this volume the 
lives of all thoee Fellows who died between 1980 and 
1940, only giving up the task on his eighty-fifth 
birthday, when he presented a typed oopy of his 
work to the President and Counod. Ву в happy 
chance, also, the names of W. R. Le Fanu and 
Samuel Wood appear in the mtroduction to both the 
1930 and 1958 works, so that a continuity of the same 
high standard has been achieved. W. R. Le Fanu 
hes himself been responsible for all the memoirs of 
thoee Fellows dying after October 31, 1940; but he 
has also edited the whole of the recent volume, 
securing uniformity of presentation without altering 
the text of the senior &uthor'a memoirs already m 
ipt. 

The book is attractively produced, and he who 
‘reads may ron’ with those who have made and 
advanced, and those who have practised, the surgery 
of the first half of the nineteenth century, samce 
many of the of international repute 
have lived on into the fourth and fifth decades with 
which this volume deals. The notes are biographical ; 
in the introduction, Power states that the cardinal 
principles of short memorials are the verification of 
references, accuracy and the presentation of facts, 
and that “from Canon Ainger, once Master of the 
Temple, he had learned that in this type of writing 
the i often imserted in obituary notices 
should be strictly followed : No flowers by request”. 
This good advice has also been scrupulously followed 
by the present learned and courteous librarian of 
the Royal College of Surgeons. 

Some of the notices, especially the earlier ones, 
may not seam to emphasize sufficiently the tran- 
scendental ive gifts of certain surgeons; but 
D'Arcy Power’s chief interesta were never во markedly 
centred on the art and oreftamanship of surgery 
although, in fact, at the Bolingbroke Hospitel he was 
one of the very earliest operators to resect successfully 
& gangrenous intussusception in an infant, while the 
comparative appraisal of the operative skill of 
various surgeons was obviously beyond the orbit of 
Le Panu. I am profoundly impressed with the vast 
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amount of information oolleoted by the authore 
about those names that figure in the text, nor is it 


only concerning surgeons who practised in Britain 


that the accuracy of the information can be vouched. 


for from personal knowledge: the memoirs dealing 
with surgeons who practised in the Commonwealth 
countries furnish а wondrously accurate account and 
recall to me happy memories of lost friends. 
Memory has been said to be an inspiration and 
incentive to those who labour in similar causes 
to-day : the perusal of the biographical notes in this 
volume cannot fail to be of profound interest and 
perchance inspiration to present-day surgeons and 
to others outside the surgical profession who find 
distraction in the stories of those who loyally and 
devotedly pursue “Quas prosunt omnibus абаз”. 
GORDON QORDON-TAYLOR 


DETERMINATION OF. 
ADRENOCORTICAL STEROIDS 


Memoirs of the Society for Endocrino 

No. 2: The Determination of Adrenocortical Steroids 
and their Metabolites. i of a conference 
held by the Society for Endocrinology, at the Medical 
` Society of London, on 21 May, 1958.) Edited by 
P. Eckstein and S. Zuokerman. Pp. vii--92. (London: 
Dennis Dobson, Ltd., 1953.) 1923. 6d. net. 


"pA second memoir of the Society for Endoarno- 
: logy deals with factors influencing the estimation 
of adrenocortical steroids by means of their formal- 
dehydogenio properties, with applications of paper 
chromatographic methods to ioal steroid 
assays, with the use of sodium biamuthate to canvert 
oerte 17-hydroxyoortioosteroids into 17-ketosteroids 
and with improved methods for the extraction of 
steroid conjugates from urine. In addition, the 
detection of a previously unidentifled adrenal hormone 
is reported, and a study of the dehydroepiandro- 
sterone output in adrenal viriliam presented. 

In the first two communications the formaldehyde- 
retaining properties of urinary extracta are desoribed, 
a method for overcoming this obstacle to analysis 
introduced, and a study of the excretion of aoid- 
labile and acid-stable formaldehydogenio steroids, as 
measured by this improved technique, reported. 

Three of the communications are primarily devoted 


to methods of paper chroma hic analysis. In 
these the rtance of ioni de pinata hag 88 & 
metabolio product the excretion of which reflecte the 
intensity of adrenocortical steroid metabolism is 
emphamzed, and semi-quantitative developments of 
the paper chromatographic methods described. A 
useful account of some recent developments of tech- 
nique in this field is included. 

The use of sodrum bismuthate in the estimation of 
17-ketogenic steroids ie described. This technique 
should prove of great value in that it avoids the large 
and variable Joeses inherent in those methods of 
estimation of the 17-hydroxyocorticosteroida which 
require prelimmary acid hydrolysis followed by extrac- 
tion and estimation of formaldehydogenic or reducing 
properties. Improved methods are given for the 
quantitative extraction of steroid glucuronides and 
sulphates. 

The isolation of weighable amounts of a new 
. adrenal hormone ‘electrocortin’ is described in a 
communication which undoubtedly constitutes an 
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important advance in thp biochemistry of the adrenal 
cortex. This steroid has an activity some ninety times 
that of deoxycorticosterone. Indications of its 
chemical structure have already been obtained. 

A method is given for the difficult estimation of 
17-hydroxyoorticostercids in plasma, based upon 
pel pelea on а magnesium trisilicate column and 

ur development with a phenylhydrazine — sul- 
phurio acid mixture. Measurements of the output of 
dehydroepiandrosterone and related substances in the 
urine of patients suffering from adrenal virilism are 
reported. Such cases appear to be le into two 
distinct groupe upon the basis of the levels of urinary 
excretion of 17-ketosteroids and of substances which 
are chromogenic with the phenylhydrazine — sulphuric 
acid technique. 

The discussions which follow the communications 
and conclude the sessions materially add to the interest 
of this volume, which wil be valuable alike to the 
research worker interested in the adrenocortical 
steroids and to those who follow the rapid develop- 
ments in this fleld with the view of their application 
to clinical problema. М. R. Lawn 


THEORY OF SYNTHETIC 
POLYMERS 


Fundamental Principles of Polymerization 
Rubbers, Plastios and Fibers. Dr. G. F. D'Alelio. 
Pp. x+517. (New York: John Wiley and Bons, 
Inc.; London: Chapman and Hal, Ltd., 1052.) 
80s. neb. í 

HE number of volumes on the fundamentals 

of polymers and polymerization i8 inoreaming 
rapidly. Hach is addreased to a defined 
reader, for the subject is not only of purely academic 
interest but is also important for those who have to 
deal in the industrial fleld with plastics, rubbers and 
Bynthetio fibres. The author is well known for his 
practical manuals on the poen of gynthetio 
polymers, and this volume, being theoretioal, ів oom- 
plementary to the other books. 1% is addressed to 
those in industry who have to deal with the more 
fundamental aspeota of polymers, and not so mush to 
а physical chemist interested in the development of 
any particular branch of physical chemistry to 
polymer systems themselves. The arrangement of 
the book is somewhat unusual ; but it 1s in conformity 
with the author's intentions in regard to his potential 
readers. 


First of all there is a very general chapter, ite 
objeot being to show the place that polymers oooupy 
in relation to other kinds of matter, and the further 
sub-division of high polymers into plastios, rubbers 
and fibres. Then follows a chapter dealmg in a 
descriptive way with polymerization reactions in 

Rather strangely the next chapter is devoted 
to a discussion of the evidence for the existence of 
macromolecules, a matter which was of interest but 
in now to & large extent of historical importance only. 
The properties of polymers in general are treated in 
one long comprehensive chapter in which the structure 
of the polymer molecule and the behaviour of the 
polymer substance are discussed in close relationship 
to each other. Having thus dealt with matters in 

the author then in the remaining 
pies e he solus io ee examine in detail the 
processes of polymerization. Polyoondensation and 
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&ddition reactions have chapters to themselves, and 
logically there is в chapter on the determination of 
molecular weights of polymers. Much is necessarily 
into this chapter, and the ерат 
experimentalist would need to refer to the original 
works for more detailed instructions on the use of 
the more complicated methods. Methods of following 
lymerization and a detailed discussion of the 
алыса ios of free radical and to a lesser extent of 
carbonium ion reactions receive their proper place in 
the volume. The final chapter deals in considerable 
detail with the phenomenon of emulsion polymer- 
ization, which is, of course, of very considerable 
technical importance. 

As will be seen from the above remarks, the order 
of presentation ів in а way scientifically illogical ; 
ee ee eee 
side of polymer chemistry the arrangement is more 
eee toe Seam Polymerization is an 
feld for n enthusiaste, and the a 
brings forward a number of definitions throughout 
the book. About the time of publication the High 
Polymer Commission of the International Union of 
Pure and Applied Chemistry published & reoom- 
mended system as a result of prolonged discussion, 
and it is perhaps a little unfortunate that it was not 
possible for the author to see this document and 
adopt some of the suggestions. The book was com- 
pleted in May 1952; but in some of the discussions, 
particularly on the mechaniam of polymerization, 
the treatment is not quite во up to date aa would be 
expected from the date on the preface. The volume 
is well printed and bound. Its price is on the high 
side for purchasers on the eastern side of the Atlantic. 

Н. W. MELVILLE 


BIRDS OF BURMA 
la es 28 Burma 
и) edition. 


E. Smythies. Second 
Eu lates. (Edinburgh and London : 
tid. 1953.) 84s. net. 

Vals зды! ago, Е. W. Oates published his 
“Birds of Burma", but the Burma of those days 
was restricted to that part of the country from 
Arakan and Pegu southwards. after the 
the whole of Burma 
the army officers, 
SUI ш iad DU ы a inet alae T 
birds. A new book has for a long time been needed, 
but it was not until a few years before the Second 
World War that Mr. Н. O. Smith, a senior forest 
officer, planned the present work—or rather the 
original edition. Mr. F K. Stanford undertook to 
prepare the letterpress, and the services of Oom- 
age opi signa pedi ашо 


year 1941 the book was published. 

ing to the War, few copies found their way out 
of the country, and before the end of the year the 
book was out of print. Shortly before orders were 
issued to evacuate Rangoon, Smythies rescued 
twenty-one ip ned onal: Musis for the plates and 
sent them to Calcutta. The original plates were saved 
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30-Ib owance to evacuees flown out of Rangoon. 
When the Japanese arrived, they collected all the 
copies of the book they could find in n and 
elsewhere &nd sent them to Tokyo, only to be destroyed 
later when the building in which they were housed 
was struck by & bomb. 

The new edition haa been very considerably en- 
larged, re-written to & greet extent, and brought up 
to date by Mr. Smythies when home on leave from 
Borneo, where he ів now stationed. The clmate and 
topography of Burma vary & great deel, and in the 
coastal region the annual rainfall is as much aa 
250 in., while in the dry zone—which covers much of 
the centre of the oountry—it may not be higher than 
50 in. The author divides Burma into ten distribution 
ares whioh و‎ doro Iean Iio зады ва Шо леп 
regards vertical 
rones of distribution, he ae eee oe 
sea-level to 3,000 ft., the higher hills from the last 
elevation to 6,000 ft. and finally the mountains which 
in some cases go well above 7,000 ft, the highest 
peak being Los Long (8,771 ft.) in the Shan States. 
The vegetation na varies ing to the 
mu uu ee ME 

кенесинин T ит pat ge M 
to the geographical position of the country, 
dori oor ical tare In the north- 
west there are species from the Indian region, in the 
east there is a Sino-Himalayan element above 
5,000 ft., and farther south there is a meeting with 
Indo-Chinese avifauna, while in the Tensaserim 
peninsula many Malaysian species are found. But 
taking the country as a whole, the fauna is made 
of Assamese birds plus i species ; altho 
many wueois from чыга р regions penetrato 
far into the interior, on the whole the avifauna 
seems so far to have been little affected with the 
development of the country. It is true that the 


le pa pa a 
and clearing of a 
in Burma to grow rice have banished the 
spotted-billed pelicans and adjutants which used to 
breed there in great numbers, and now it is nob 
known whether they nest in Burma. Writing 
of the adjutant in the early eightiee, Oates described 
how each October they visited Реди in great armies, 
and on first arrival could be sean all over the flat 
AE зн шош FEA oe ee In February 
March they departed. But these great numbers 
oe a E ва Mr. Smythies tells us, and 
though tho bid appears to be widespread iim noi 
common in most 
There is & short description given of each bird 
which, together with the plates, should be sufficient to 
name most of them. There are paragraphs on habita, 
food, nest and eggs, status and distribution. At the 
end of the book there is a systamatio list with parallel 
columns showing the distribution of each species 
in the ten different areas. The thirty ooloured plates, 
with a number of species on each, arb a great assot 
to the book, and Commander Hughes is to be 
congratulated. , 
At the present time Burma is closed to ornitho- 
logista—which is unfortunate, since во much remains 
to be done. However, what we do know about 
Burmese birds has bean ably brought together by 
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Bertrand Russell's Theories of Causation 
By Erik Gotlind. Pp. 164. (Uppsala: Almqvist and 
Wiksells Boktryckeri AB, 1952.) 16 Swedish kronor. 
"d clearly written manual is a good’ example 
of a type «© очев. the. emery Dare 
of which seems to have been the clarification of the 
author’s own mind on the complex subject of Ber- 
trand Russell's treatment of causation. In fast, 
studente of this theme will be grateful to Dr. Enk 
Götlnd for oo his thoughts to print. 

Dr. Gotlmd begins by remarking that Russell’s 
concepts have changed periodically in consequence 
of the fundamental upheavals which have occurred 
in phymos during this century. It is this ‘functional’ 
relation between the more theoretical aspectes of 
natural science and philosophy which these pages 
are designed to emphasize. Thus, the plan of the 
book is to take Russells major works seriatim, and’ 
to elucidate his view of causation as events unfold. 
For example, in 1012, he is still, ın the mam, anchored 
to classical mechanica, but seems to be contemplatmg 
an abstract form of action at & distance, in which 
acceleration is dependent upon configuration, at a 
given instant. By 1914, however, causal connexions 
can bring evente into relation with one another, 
implying finite temporal extension, в property 

reviously excluded. it is 

useellü reluctance to admit (m 1936) та о оа 

principle; by 1948, much of it had been ted. 

In numerous ways such ds these, we gain & 
valuable inmght into the progres over the years of 
the notion of causal laws. . I. d. RAWLINS 


Selected Values of Physical and Thermodynamic 
Properties of Hydrocarbons and Related Com- 
pounds 

Compriamg the Tables of the American Petroleum 

Institute Project 44, Extent as of December 31, 1052. 

By Prof. Frederick D. Rossini, Prof. Kenneth 8. 

Pitzer, Raymond L. Arnett, Rite M. Braun and 

Prof. George C. Pimentel Рр. ix+1050. (Pitte- 

burgh: Carnegie Preas, 1953.) 7 dollars. 

HIS massive progeny of '"A.P.I. Research Pro- 
ject 44", в oentral agency of the Amencan 

Petroleum Institute conoerned with  ''oolleoting, 

calculating, and compiling data of interest to the 

petroleum industry, covering physical, thermo- 
dynamio, and infra-red, ultraviolet, Raman, and 
mass spectral properties of hydrocarbons and all re- 
lated compounds’, is, aa its title reveals, a bench and 
office reference work—“tables of date . . . of greatest 
usefulness to engmeers as well as chemists and 
physicists’. It may be added that appeal is both 
to academic and industrial spheres concerned with 
petroleum and allied hydrocarbons. Components of 
this volume were obtainable on loose-leaf data sheets 
as distributed, onoe or more each year, when ready 

(the bound work is issued at five-yearly intervals), 

and this copy embraces all material on physical and 

thermodynamic properties up to December 1952. 

The scope comprises an introduction containing 
constants, conversion factors and molecular weights 
of hydrocarbons. This is followed by tables of 
physical and thermodynamic properties; specific 
references for tables of properties ; general references ; 
index of properties; index of compounds; and 
finally publications of the A.P J. Research Project 44. 
This ia indeed soientiflo reference on the big scale, and 
it reflecte unbounded credit on the team responsible 
for ita achievement. Even if the reader in Britain is 
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unaccustomed to, or troubled by, the amall, neat but 
reduced type m which contents are displayed, he 
may be consoled by the fact that, had normal type 
been employed, this thousand-page volume would 
have been doubled or even trebled in size, with 
corresponding increage in cost. Н. B. Мишив 


Annual Report on the Progress of Rubber 
Technology 

Institution of the Rubber Industry. Vol 17. 

Рр. xii+174. (Cambridge: Heffer and Bons, Ltd., 

1954.) 215. 


HE annual reporis on the progrees of rubber 
technology, issued by the Institution of the 
Rubber Industry, have established a reputation as a 
hensive source of information on current 
developments in every branch of the industry. The 
1953 volume follows familiar lines. There are twenty- 
four sections, which include, in addition to the more 
obvious classes of manufactured goods, the problems 
of the plantation industry, the physics and chemi 
of rubber, synthetio rubbers, textile fibres and fabrics 
used in oonjunction with rubber, and the use of 
rubber in roads. Each of the sections is written by 
an expert in his fleld and contains a large amount of 
information in & highly condensed form. 

Those sections which deal with the more scientiflo 
aspects of the subject are perhaps the least satis- 
fying. The separate treatment, by different authors, 
of the chemistry and physics of raw rubber and the 

i and physics of vulcanized rubber reflects 
an archaio outlook, and might with advantage give 
place to sections dealing with the chemistry of rubber 
and with the physics of rubber. This, however, is & 
minor criticiam of a work which on the whole is well 
balanced, and which provides an excellent survey of 
present trends of technical development im the 
industry. L. В. а. TBELOAB 


Wild Flowers of the Ceylon HIlls 

Some Familiar Planta of the Up-oountry Districta. 
By Thomas E. T. Bond. (London: Oxford Univer- 
sity Preas, 1958.) 17s. 64. net. 


HE of this little book is to enable the 
non-botenist to identify, with the least possible 
trouble, the attractive flowering plante of the hill 
districts of Ceylon. To this end it contains an 
elementary key to в hundred and twenty species, 
mainty based on flower colour, supplemented by 
sketches of the planta themselves. The aketches are 
extremely important, sinoe the sub- 
divisions based on flower colour often involve the 
inspection of several—in one instance, no lees than 
eleven—sketches in order to determine the identity 
of the plant. 
On line drawings, therefore, will tho 
Бо оао These seem to be adequate for 
ioi eal were for which they were intended. The scale 
etch ів indicated by “the average size of the 
five (generally their diameter) in inches”; but there 
is no indication on the drawing whether the 
the diameter is meant, and it would have been 
to have shown the reduction by в simple multiplying 
factor. The coloured frontispiece 18 poor: the colours 
are not correct, and there is no indication of sixe. 
The letterpress is excellent, and в great deal of 
information about the plant illustrated, and often of 
other ies, is gi The book can be recom- 
mended with confidence; it will very greatly add 
to the pleasure of visitors to the Ceylon hills. 
ов 
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X-RAY STUDIES OF BIOLOGICAL MOLECULES* 
By Sin LAWRENCE BRAGG, О.В.Е., F.R.S. 


ҤЕ diffraction of X-rays by protein molecules 
has been studied m the Cavendish 


M. Perutx in 1088. Previous 
little suoceas, and the positive ta of these three 
workers were due to the inspiration of keeping these 
fragile and collapsible orystals in their mother-liquor 
while taking the photographs, thus avoiding their 
turning into an amorphous state. Exoept for inter- 
ruptions dte to the Beoond World War, Perutx and 
his colleagues have continued to follow this line of 
investigation, and I have collaborated in the work 
owing to my interest in the X-ray diffraction problems 
: haa, 


physioista, biocheroista and physiologists. One main 
interest has continued to be the hæmoglobin molecule. 
It is not Uncommon for a student to spend & year or 
more in attempting to solve the structure of в crystal 


which oontains some atomio arrangement of per- 


ticular interest, but I oan recall no other instance of 
an attack on one type of molecule which has been 
continued for so long as it has in this case; and 
indeed, it is clear that ib must be continued for many 


of the problem, and to indicate the exciting poss- 
ibilities of a insight into the structure of living 
matter which ultimate success would seem to promise 
us, possibilities which have lured research workers in 
the Cavendish and in other laboratories to spend во 
much time and thought on the X-ray diffraction by 
protein molecules. 

Protein orystals irradiated by X-rays give very 
perfect diffraction photographs, with an immense 
wealth of character shown by the positions and 
intensities of the various diffracted beams. A typical 
photogra; is shown in Fig. 1. We have for many 
years at these pictures much as archmologists 
must have looked at the tian hieroglyphios, 
longing for the clue which enable them to be 
read. During жй grasa frac му bot 
seen, some Pieces 0: falling into place, and 
Biting togethar into fragrante ofan ordered ch, 

the past six months а line of attack developed 
by Perutz and his collaborators has shown the relation 
of these fragments to each other, and has enabled 
the pattern to be interpreted. It has been like the 
discovery of the Rosetta stone with ita parallel 


partial and restricted this success is. We only 
have the picture of the hæmoglobin molecule as seen 
from one direction, and to a low power of resolution 
still far from showing up individual atoms. The 
molecules are not completely separated from each 
other, since they overlap somewhat in a continuous 
row. There is still a very long way to go before a 
Se ene нег Royal Cue PEOR CC 
Janwry £9. 


model of the molecule can be made with all the 
atoms in their right places, such aa oan be done when 
&dvanoed X-ray analysis has been successfully applied 
to such molecules as sugar, strychnine or penicillin. 

The difficulties which X-ray analysis encounters in 
studying complex bodies, and the rewards which are 


+ would 


choose between one posible scheme or another quite 
different one, and it was in this way that the simple 
cheas-board-like pattern of sodium chloride was found 
to be the only alternative oompatible with the 
observations. But a greater complexity arose in the 
case of another of the early crystals to be analysed, 
iron pyrites. Неге the sulphur atoms were in pairs, 
and the symmetry alone did not tell us the distance 
between them. This distance was a variable which 
eas Te a eas ieee ea 
symmetry. In в recent review of the progress of 
analysis, Prof. P. P. Ewald quoted a letter 
reri O i de T sd 
got the structure of iron pyrites but that it was 
‘terribly complicated’. Solving it meant that one 
had to try all positions for the sulphur atoms and 
see which fitted best. It is not really hard to do this 
for one variable or even two or three; but the diffi- 
culties increase very rapidly when there are several 
variables. It is like one of thoee combination locks 
on which there are a number of rings, each with 


ЕХЕ 


база 





. XK diffraction of & form of 
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several letters or numbers; every ring пиві be set 
at the right point before the look will open. It would 
be easy to pick the look if there were only one ring 
to try, or even two; but when there are half a dozen 
the ilities are so numerous that the lock is 
proof against anyone who does not know the oom- 
bination. After the First World War my research 
school at Manohester set iteelf the task of solving 
оны EIER са Уап ws шш 
уе the answer in cases with half a dozen 
variables, I still remember the isiam with which 
our resulta were reoeived. Our со 
in particular, were very certain that one could not 
trust the answer when there were Bo many variables. 
Since thoee days, there has been & very great 
advanoe in the art of X-ray analysis. licated. 
molecules such as those of the sugars, the oids, 
the sterols or penicillin have been analysed, although 
they depend on & hundred or more variables. Success 


know when we have it Е 
generally quite , everything falls mto place, 
and the hundreds of diffracted spote are completely 

is the reward? It comes because X-ray 


cules. They have found what atoms enter into the 
composition of these molecules and in many cases 
which atoms are attached to which. X-ray analysis 

goes further in providing a working drawing or blue- 
Eie of the molecule, showing the precise position 
of the atoms in it, the dietanoe between them and 
the angles between their bonds. qn н 
- precision which is so gives a far 
аера пайм of M n 
the bodies which these molecules build up, and the 
way the molecules oan react with each other. Perhaps 
the most striking example of this was the analysis of 


atoms around а silicon atom. It is 
oxygen of one tetrahedron to be 


neighbouring 

of as made of which oan be joined at their 

corners. Given this clue, the whole mineral world 

fell into place. One could see that the great families 

s ee ‚жми coe posible 
general scheme 


difficulties and the 
hoped-for rewards in the case of the biological 
molecules ? The major difficulty is, of course, their 
complexity. It has been a remarkable X-ray triumph 
to solve the structure of organic molecules containmng 
some fifty atoms; the molecule of hæmoglobin 


+ 
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contains ten thousend.. Nature would seam to need 
molecules of this vast oomplexity to do the very 
specialized tasks of living matter. Further, in the 
case of a sugar ог а sterol, one oan make a good guess 
from the start as to what it should look like, basing 
it on the findings of the chamists’and on previous 
experience with similar molecules. In the case of а 
шын ee de быа Беи 
chemista have told us something about ita 
structure, but its organization is a complete mystery. 
To attack by X-ray analysis structures which have 
this complexity of quite a different order is therefore 
a venture into a new field. Trial and error methods 
&re h ag any burglar would agree, faced with 
ination look with ten thousand rings on it. 
New techniques must be found. The reward to be 
hoped for if the search for the structure is successful 
is, of course, a greater understanding of the properties 
баа Бао thems dolci By analogy with 
the far simpler silicates, we may be able to see why 
Es e eae, 
ee which 
Мака Des ecu eyes ia uir ae wen cole Have 
in & living body 
The chamniia have tld us воа ца about tho, 


i it is bard 
to see why Nature should have been forced to use 
this particular way to achieve her object. The moat 
constituents are protein and nucleic acid 

in their various forms. 
There are two ways in which one might picture a 


meochanio a complex part of э machine 
which had to orm some very ial fonction. 
He might take raw material and ion i$ on the 
lathe and ine to some very precise 
design, to interact in exactly the right way with 
other ; moeb mechanisms are of this 
kind. There however, another example of the 


shape at one end, so that it fits into his forme, and 
with the letter on the other end. In making 
в protein, Nature works like the printer, joining these 
order to form words and sentenoes. 
Jusb as boo of every kind are written with the 
same letters, so protem of all kinds is composed 
of these same twenty amino-acids; their special 
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function, i$ would seam, is due not to some very 


special kind of oo molécule, but to the order 
in which these mo are arranged along the 
‘polypeptide chain’. 


Nucleio acids are also long chains of relatively 
simple unita, the nucleotides. The unit appears to 
be & very strange one to have been chosen for the 
particular funotions of nuoleio acids in the body, 
which seems to be the determination of the character 
of the living matter and ite handing on from one 
generation to the next. If the proteins are the 
machines which do the body's work, nucleic acids 
appear to be the machine tools used in fashioning 
them. The common pert of each unit is & sugar with 
& phosphate group attached to it. The character- 
pue eS ыс н о rog E DT т 
joined to в five-fold ring, termed в 
purine. Broadly daa те fuae ina 
of these, and it would seam that they always join up 
in two specific kinds of pair. Во, in faot, there are 
only two kinds of tag in contrast to the twenty-odd 
amino-acids. We might gay that the measage of the 
protein is like one conveyed in writing, whereas the 
measage of the nucleic acid is written in the dot and 
dash of a Morse code. 

I will now indicate in very general terms the way 
in which i haa been found Boole to interpret, tho 
diffraction given by hemoglobin. The 
hemoglobin’ arystels ‘have the type of symmetry 
which is termed monoclinic. They have a two-fold 
axis of symmetry, go that looking along this axis 
every element of structure on one aide has its oounter- 
pert in an equal and opposite direction on the other. 
We have so far only considered the projection on а 
plane perpendicular to this axis, that is to say, what 
we would see if we were looking at the molecule m 
the direction of the axis. The symmetry is of great 
assistance in solving the problem. 

When X-rays fall on the crystal and a photo- 
graphio plate reoeivos the diffracted beams, they 
appear as a complex pattern of spots of different 
intensities.. In dealing with a projection as in this 
case, the problem is formally analogous to the action 
of a croas-grating, a regular pattern in two dimensions, 
which is diffracting monochromatic light. The units 
of the pattern scatter the incident rays, and the 
scattered waves build up into wave trains which 
form the spots. Having recorded these wave trains 
2 the photographic plate, we must somehow try to 

t them and see what kind of pattern produces 
thee To understand how this is done in & very 
general way, imagine that we have made an animated 
cartoon of the гоовев, в rapid succession of drawings 
of the waves on the pattern and being scat- 
tered. ps E Poo ao e оо в оосо E 

uoce s Duet o fnm Gabe o 

oombining together to form trains of 
v Кад “oft fn Abe direoticus of thie diferant 
spote, Now imagine that, as we are projecting this 
animated cartoon, we throw over the lever of the 
instrument which makes the film ron backwards. 
The trains of waves would start back from the spota, 
run towards the pattern’and there, in а magical way, 
we would see them combine to tum into little 
spherical waves, collapsing on the places where the 
atoms are. So by starting. the waves backwards we 
should see the projected pattern of the crystal by 
noting the points at which these waves collapse. 
This must be во because. it ів always possible to 
рениш о шене шты 
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Though, of courte, we do not make animated 
cartoons, this corresponds to what is done in X-ray 
analysis. We measure the diffraction waves and then 
calculate mathematically how they would combine 
if produced backwards into the crystal where they 
originated, 

There is, however, one major difficulty inherent in 
this process. To make the waves run backwards and 
mA ова MUN шою асов Бар 

libudes and phases. The amplitude can be 
у e eR D S 
portional to ita square. But we must also start the 
waves backwards so that their crests and troughs 
arrive at the atoms at the right relative ties, 80 
that they interlace together to reveal the structure. 
This is expreased scientifically by saying that we 
must know the phases of the waves, and these 


‘phases’ 

во because of the which I have mentioned 
above. Since the structure is symmetrical about the 
two-fold axis, the waves which reveal it must be 
symmetrical; they must make ing waves with 
either their crests or their troughs at the places of 
the two-fold axis. So when we look at all the dif- 
fracted spots of wear age we oould solve the 
structure if we could each of them with & 
p n ct E E MEN ME 
easy to try di i combinations of plus and 
minus signs for the spots. There are, however, some 
hundreds of them, and the number of combina- 
tions represented by 2!'' (about 10%) is very large 


Two technical advances have made it feasible to 
determine these signs withoub uncertainty. One is 
possible owing to a very remarkable property of the 
hemoglobin crystal. It can be made to swell and 
shrink like a oonoertina, while ‘still remaining в 

ect crystal, by altering the constitution of the 
+ By ки in OE When it swells, 

the diffracted spots appear at smaller angles, and 
vice verse. Any given diffracted spot may be в 

Slug’ apos für ans но form, ead then vas Hio 
rule ыгы inso ен нше: Шей жойи жүз 
change into а ‘minus’ spot, because it 
soattering by the molecule in а series o different, 
directions. So by mapping out the strength of the 
spots for different stages of expansion and oon- 
traction, we can map out regions of alternative aign 
in the map whioh ta the way in which the 
hæmoglobin molecule scatters in different directions. 
We do not know whether any given one of them is 
Dine ee sane bus we Cun don кешеде Ар 

one sign to the other. 

The last step has quite recently been made by 
Perute. He has found it possible to attach two 
meroury atoms to the hemoglobin molecule without 
altering the orystal structure. Now the way these 
two mercury atoms scatter is в very simple affair; 
they produoe the well-known diffraotion fringes, and 
it can be told at once whether they are giving a plus 
or minus contribution in any given direction. fi 
a place -where the meroury gives в plus contribution, 
it is found that its addition increases the scattering, 
the hemoglobin scattering must be plus too. If it 

then the hemoglobin must have been 

minus. So by the differences made by the 
Soe at over tha шош игым 
gigns ali over on picture, u the 
number of poemibilitiee, -$199 Чо one. , ж К 


we oan simply say ‘plus or minus’. This is 
symmetry 


58 NATURE 





“=109-2А. 


107 


20 *0 40 
аваз етет іттта Танеева 


Projeohon of a hsmogiobin molecule with tro 
Еп. Tho бшу e represented, by, contu 


Points where 
touch аге marked б, F. N, eic. 


hb RS oE tha nation follas at baê. Knowing 
these signs, one pute together the waves with the 
right phase relation, and a pioture of the hæmoglobin 
stracture is the result. A pioture of this kind is 
shown in Fig. 2. The masses of scattermg matter in 
the molecules are shown in the way hills and valleys 
are shown on &' map, by drawing contour lineg 
through points of equal density. It wil be seen how 
very incomplete and hard to interpret the results are 
ав yet in this first picture of a protein molecule.. In 
the first place, the resolution, in the sense that this 
term is used to deeoribe the degree of detail of an 
image seen in the microscope, is still very low. The 
Inner spots of the diffraction pattern are due to the 
broader grouping of masses in the molecule, whereas 
the outer spots arise from the finer details. In the 
present case only the inner spote have been used, 
and a0 the molecule is seen as a kind of diffuse picture 
with the atoms smoothed out so that they cannot be 
‘separated from each other. Now that the secret of 
ie has been found, there would appear to be 
no difficulty in the way of using all the spots in the 
picture and getting much more detail. In the second 
place, though the wide variation of the o spacing 
makes ib poesible to sort the atoms apart in that 
direction, the crystal does not expand ог era 
along the a direction, which is horizontal in Fig. 2 
The molecules overlap to a certain extent along the 
chain, and во it is impowsiblé to see exactly where 
one stops and the next starts.” Only one crystal has 


во far been-found where the a direction shrinks ` 


Mene) mang i pom fo Ger какао te 
dividing line between the molecules -where they 
overlap. I have not attempted to give here a picture 
of the separated molecules, because the drawing of 
the dividing line is gti во conj jocturaL 
` The structure of nuoleis а should. be inentioned 
i Ponta bogus it Аны Gell Gi of do 
` main, points have referred io:aboye. Nuoleic. apid 
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is not orystallins, but by 
‘suitable manipulatioh the long 
chains can be coaxed into 
& mBemi-oryRtaline form і» 
which they are approxim- 
ately parallel. Very fine 
photographs of a form of 
nucleic acid (deaxyribonuoleic 
acid), prepared by Dr. M. F. 
Wilkins, have been obtained 
in Prof. J. T. Randall's 
laboratory at King’s College, 
London. Quite recently, an 
X-ray interpretation of thir 
nucleic acid chain was put 
forward by J. D. Watson 
and F. H. C. Oriak, the oor- 
reotnees of which is strongly 
supported by the available 
evidence. The chams are 
double, the structure being 
like a spiral ladder with the 
sides formed by alternate 
sugar and phoephate groupe 
and the rungs each composed 
of a purine hydrogen-bonded 
to a pyrimidine. The special 

int made by Wateon and 
Erik, to which I should 
like to refer here, is the 


p of the two 
de of peir, or tag, already 


mentioned. The two bonds where в rung is linked 
to в sugar at either end come out at exactly 
the same positions for either pair turned either 
way round. It is as if this pair which makes the 
rung of the ladder were & small bit of Meccano’ 
which always just fitted in whichever way round it 
went. Now it appears Highly p probable that Nature 
writes the story of the gene, ‘the hereditary element 
in the nucleus, by arranging these two in some 
kind of order the chain, like a Morse message 
in dot and dash. For this ib is essential that either 
в dot от в dash may be a rung of the ladder. Is 
there nob perhaps & hint here that Nature had to use 
hate groups, sugar, purines and pyrimidines, 
else would do to satisfy such rigidi 
geometrical requirements ? 

The main.point I wish to make, therefore, is that 
d in analysing biological molecules by X-rays 
lain to us why they have the structure they 
ааа шла eri 

с UD ree 
Pies ien 


moleoules to right 
molecules fn 


` build very stable structures which are lig 


& high melting point, and that is why most of the 
earth’s crust is made of silioon and oxygen. Their 
tetrahedral frameworks conveniently &ooommodate 
certain other metal elements, and correspondingly it 
is found that these rank next to. and oxygen 
in order of frequency of occurrence in the rooks. Om 
the other hand, carbon, nitrogen and oxygen, 


"together with hydrogen, build structures which are 
‘relatively unstable, but which are ca 
: infinite complexity. This ів.во because 


le of .an 
atoms are 
fastened together by bonda which have definite 

ions. Henoe-Nature has used these elements to 
на waar ET ‘matter. Marb Dd 


-a8 in the.case of the silicated, we 


Sn ees dr ope tad uo pa 


а 
-ments of these elementa which Nature actually uses. 


„If due oour&e we maka” a voyage to-Mars by а 
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rooket-ship, we can oonfidently predict that 
mineralogy will be very much the same on Mars as 
it is on this globe of ours. If we find life there, 
however, the plants and animals would undoubtedly 
be of quite а different kmd; there is no reason to 
think they will have developed in a parallel way to 
ours. But it is quite likely that these strange 
creatures will be built of protein and nuoleio acid, 
with just the same amino-acids, purines and 
pyrimidines as Nature has found essential for her 
purposes here. At any rate, H. G. Wells thought so, 
for his ‘The War of the Worlds” gives a ghastly 
description of the invading Martians capturing and 
feeding upon the inhabitants of this planet, and how 
humanity was saved because the Martians suocumbed 
to the beoteri& from the attacks of which we had 
become immune. The Martian could not have assimi- 
lated his prey nor fallen a victim to the bacteria 
unless he were built up of the same proteins as all 
living matter on this globe. With a prophetic insight 
Wells appeara to have realized that the strange and 
wonderful way in which we are made is not a matter 
of chance but is & result of the nature of matter 
itself. 


INTERNATIONAL COMMITTEE 
FOR BIRD PRESERVATION 


HE ninth international conference of the Inter- 
national Committee for Bird Preservation was 
held at Scanfa, Ober-Engadin, Switzerland, during 
May 23-26, and was attended by representatives of 
the following national sections: Australia, Austria, 
Belgium, Canada, Denmark, France, Germany, Great 
Britain, Iceland, India, Italy, Japan, the Netherlands, 
Norway, Sweden, Switzerland, the Union of South 
Africa, the United States of America and Venezuela, 
together with representatives of the Conseil Inter- 
national de la Chasse and the International Union 
о the Protection of Nature, and observers from the 
igre sae ded and Luxembourg. 
the most important subjecta dealt with was 
ree prevention of the pollution of the sea by waste 
oil, in which the International Committee for Bird 
Preservation has taken в leading part for many years. 
‘The resulta of the international conference convened 
by the British Government during April 26-May 12, 
with the details of the international convention 
agreed at that conference, were reported, and the 
fact that (үр to May 18) eleven countries had signed 
the convention, subject to scceptance, waa noted 
with satisfaction. ee ee 
order to seoure the implementation of the recom- 
mendations of the London conference and to secure 
further information for the future oonferenoe envis- 
were discussed. It was agreed that the support 
of all other interested organizations and individuals 
(such as fisheries, pleasure résorts and hotels, yachting 
clube as well as animal and nature organizations) 
should be secured, and that governments be urged 
to відп and ratify the convention. to carry out so für 
as тар the resolutions attached to the convention, 
secure , the. effective : enforoerhent of the 
requiremnsit by: adequate ties айа supérvision. 
"In! addition, it was that the keeping of в 
'e&refül record of the extent of oil pollution on the ` 


cohsts should be orgadiired, especially with regard to 
ше Seu ener ор cetera rence: OF кане, шеи 
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promote scientific research on the effect of oil 
pollution on all marine life more particularly in 
respect of fish and plankton, not only in the vicinity 
of the coastas but also in the coean, and research оп. 
the persistence of the different oils. It was also 
agreed: to carry out active propaganda to keep the 
subject of oi pollution before the general publio and 
governments ; to give strong support to the recom- 
pan сам thak a further cod аата held to esi 
the working of the new ements within three 
years, and that efforte should be made to ensure the 
inclusion of at least one biologist in each delegation ; 
and to propose to countries concerned with whaling 
fleets that mvestigation should be promoted, with 
to antarctic conditions, and possibilities 
of avoiding discharge of oil by these fleete should be 
explored. 

The representatives of the European national 
sections present reported on the situation with 
tegard to the ratifloation by their respective govern- 
ments of the International Convention for the 
Protection of Birds, Paris, 1950. Austria, the 
German Federal Republic, Iceland, the Netherlands 
and Switzerland stated that their governments were 
preparing to ratify the convention either in the near 
future or in the coming year, and at the end of the 
conference a telegram was received notifymg that 
the Netherlands Ambassador in Paris had ratifled 
the convention on behalf of that country. The 
representatives of the British Section were in the 
unhappy position of having to report that there was 
little ahanoe of their ing the oon- 
vention, despite the high hopes that had been enter- 
tained when the joint for new legislation left 
the hands of the W. irds Advisory Committees 
to the Home Office and Home Department for 
Scotland, the main difficulty being the refusal to 
follow the general trend of modern bird preservation 
in according the same protection to eggs as to the 
birds themselves. 

Birds which are & menace to other species is 
an important question, and an international sub- 
committee to consider the situation with regard to 
the gull (Larus argentaius) in the countries 
bordering the North Sea waa set up at the last world 
conference of the Committee held m Sweden in 1980. 
The reporta of members of this sub-committee were 
Submitted, in which detailed records of breeding 
colonies of these birds over a number of years were 
included. Opinions regarding the effect of this bird 
on other species were widely divergent, repre- 
sentatives from and Holland strongly 
maintaining that in many places herring gulls were 
far too numerous and caused great destruction to 
other species, whereas the Danish ornithologists took 
the opposite view. Various methods which had been 
used in controlling the numbers of these birds were 
discussed, and finally the following resolution was 
agreed: “The Herring Gull (Larus argentatus) has 
increased, with the aid of disturbances in the balance 
of nature due to human interference, and in some 
countries, has, in certain’ areas, caused a diminution 
ip the breeding populations of other sée-birds. This 
is one of a number of biological factors involved, 
bud i seems desirable to obtain the moet accurate 

poen infórmation &bout the status of the Herring 
Call hou ar Nada m tion of breeding 

S ranae ung reared in the North Sea south of 
ihe Skagen and the Firth of Porth and in the 
tic Area. National Sections are invited 

to arrange such oensuseg, so far aa practicable, 
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&ooording to oi*cumstanoes in particular countries 
and to transmit the resulte of their censuses annually 
to the LO.B.P.". 

The preservation of wildfowl was dealt with from 
various варесів, with & report of the work 
of the International Wildfowl Research Institute (in 
future to be known as the International Wildfowl 
Reasearch Bureau), and detailed reporte from the 
organixers of the national counts of wildfowl in 
Germany, Great Britain, the Netherlands, Sweden 


and Switzerland. Methods of wildfowl m tions 
and conservation in the United States were axplai 
and an account of the work carried out in 


Australia was given, followed by more specialised 

pers such as that on the waterfowl of the Venetian 
[сол by DE L. Leporati and a review of the 
situation of the brent goose (Brania berniola) by Dr. 
Finn Salomonsen, of Denmark. Dr. Salomonsen 
spoke of the serious decrease in numbers of brent 
geese and the urgent need for measures to protect 
this bird, ‘as the species is in danger of extinction. 
His remarks were supported by speakers from other 
countries, and finally а resolution was adopted urging 
the governments concerned to recognize- that the 
brent goose ab present be as in danger of 
extinction, aid recommendmg governments oon- 
trolling ite wintering and breedmg areas as well 
as its migration routes to give ib complete year- 
round protection a8 an emergency measure, to re- 
main in force unless and until it becomes olear 
beyond possibility of doubt that the future exist- 
ence, of the brent goose is assured. It was further 
agreed that the International Committee for Bird 
Preservation should inttiate a detailed international 
investigation into the status of the European brent 
goose. 

The effect of international trade in plumage,, cage 
birds and carcasses of game birds an the populations 
of the species involved was dealt with at length. The 
рт representative spoke of the difficulties 

ienced by his country in i p 
d feathers of egrete, which though pro 
is nee illegally, to meet the demand of TE 
in Europe. The delegates from India referred to the 
serious depredations in recent years on the grey 
jungle fowl (Gallus sonnerai) on account of the 
demand for its hackle feathers; though the bird is 
protested in India ite feathers are being obtained by 
other countries. In order to assist in preventing the 
illegal export of birds’ feathers from countries where 
they are protected, and Venexuela and India in 
ioular, it was agreed that the Organ- 
mation for Economic Co-operation (O.E.E.O.) in 
Paris should be urged to remove from the list of 
merchandise the importation of which member 
countries have not the right to prohibit, feathers of 
birds protected in their country of origm, in par- 
ticular birds of paradise and egrets (the feathers of 
domesticated birds not included). It was further 
agreed to recommend that all governments, especially 
that of the United States of America (where the 
greatest importation takes place) range t e реке лы 
‘the import of feathers of the grey fowi (Gallus 
sonnerats) from all ports in the Indian sub-continent, 
since the habitet of this species is peninsular India 
only, and the species has suffered serious depredation 
in recent years. 

- The Australian National Section put forward a 
Ko regarding the prohibition of the exploite- 
tion of live birds in view of the great increase in the 
exporte of wild-caught birds from Australia, which 
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is at present computed, to be more than fiye times 
that in the years rmmediately preceding the Second 
World War, and in 1951—52 was estimated at 48,000 
birds. А slightly amended resolution was adopted 
which recommended that governments of all countries 
be requested to restrict the export and import trade 
in wild-caught birds, and only to permit the export 
of rare and protected ies in small numbers to 
zoos and bona fide aviculturiste for scientific study 
and breeding. 

The establishment of a series of reserves on 
migratory routes of birds, initiated at the meeting in 
Sweden in 1950, ‘was reported upon and maps 
indicating the position of the reserves were supplied 
by various national sections. 

On the proposal of the German National Section, 
а resolution was adopted calhng for full protectaon 
of the white stork in those countries through which 
these birds migrate in autumn and spring, and on 
the request of the Danish representatives the black 
stork was included in this The need for 
ihe better protection of birds of prey was discussed, 
and the ue destruction of these birds was reported 
in particular by tatives from France and the 
Union of South Africa. The importance of birds of 
prey and the widespread mi:sundersbaending of their 
value was generally agreed and a resolution adopted 
ag follows: “The Conference learns with regret of 
the continuing indisoriminate destruction of birds of 
prey in many parts of the world. This is in conflict 
with modern biological knowledge regarding the 
essential part taken by birds of prey in maintaining 
natural balance of populations. The destruction of 
birds of in general is shortsighted and should 
be + to an end, but it is realized that in some 
exceptional cases properly supervised control measures 
are sometimes . The Conference 
the value of much of the legislation that has recently 
been enacted and commends the efforts of various 
governments to enforce such measures. The Oon- 
ference that such measures should be further 
developed and fully enforced and that educational 
campaigns be initiated to inform the lio of the 
biological importance of birds of pre National 
sections were requested to make oie repre- 
sentations to their governments to ensure that action 
is taken in each country in accordance with par- 
ticular requirements. 

Other subjecta dealt with were species in danger 
of extinction. Representatives of various national 
sections spoke of ther concern regarding their native 
а oe others mentioned being the great 

ian b and the Australian buatard. The 
mass destruction of the red-billed weaver (Quelea 
quelea) in French West Africa and the Quaker 
parrakeet (Miylopsitia monacha) in the. Argentine by 
means of fire was discussed ; while appreciating that 
these birds have become peste in theme countries, в 
resolution was advocating other leas drastic 
methods of controlling them, and recommending that 
further investigations be made into the amount of 
harm oaused by their depredations of crops.. A report 
on the International Conference for the Protection of 
the Fauna and Flora of Africa held in Bukavu in 
October 1958 was given by Dr. Boje Benzon (Den- 
mark), who had attended the meeting as an observer 
for the International Committee for Bird Preservation, 
and representatives of national sections presented 
reports on the bird preservation situation in their 
countries and on кеа Sn 

` been introduced. - ' 


- 
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THE PILTDOWN.BONES AND 
'IMPLEMENTS' 


T a meeting of the Geological Society on June 30, 

there was again a series of exhibits co 
the bones, teeth and artefacts obtained from Pilt- 
down. This was the third oooamon of ite kind within 
nine months. It may he presumed that it will be the 
last; for the Piltdown objects have lately been 
reinvestigated in such detail, by so many specialista 
using so many techniques, that there oan scarcely be 
factual profit from further work upon them. 

It is agreed that the skull fragments are human 
and not of great antiquity ; that the jawbone is ape ; 
that they have no important evolutionary aiugniflo- 
ance. More than flve hundred articles and memoirs 
are said to have been written about Piltdown man. 
His rise and fall are a salutary example of human 
motives, mischief and mistake. 

The first exhibit at the meeting on June 30 was 
by Mr. A. T. Marston, who has long maintained that 
the Piltdown mandible and oenine tooth are ape, 
and unrelated to the skull fragments; but who 
Opposes the claim that the jaw and tooth have 
been deliberately faked. Mr. Marston showed & 
modern chimpanzee mandible which he had stained 
with potassium dichromate. Ib was yellow, in 
contrast with the chocolate-brown of the Piltdown 
jaw. He said that he had tried without succees to 
reproduce the Piltdown oolour by treating many 
modern bones with iron salta and chromate. He also 
contended, illustrating his remarks by specimens, 
that all the easential characters of wear on the Pit- 
down teeth are reproduced when articulated casts of 
orang jaws and teeth, mounted in an appliance to 
give ape jaw-movements, are ‘ground-in’ with 
carborundum paste; that the facet on the upper 
canine becomes concave from above downwards and 
spreads to the anterior border; that flatness com- 
parable with that of the Piltdown molars is produced 
in the molars of the oast; and that the angles of 
wear on the molars of the cast and the original are 
identical. 

Sir Gavin de Beer, director of the British Museum 
(Natural History), then introduced а series of 
exhibits and speakers on work which indicates, їп 
sum, that the Piltdown finds represent a most 
elaborate and deliberate hoax, and that not one of 
them came genuinely from Piltdown. He summarized 
the methods which had been used, and pointed out 
that they would not only make a successful repetition 
of a similar style of forgery virtually impossible, but 
also would be of fature value in paleontological 
reeearoh. Bir Gavin emphasized that the author of 
the Piltdown hoax remams unknown. ` 

Prof. W. E. Le Gros Clark said that the molars in 
the ee jew differed from those of & modern 

in only two significant features—the flat 

the occlusal surfaces, and the shortness of 

ihe кош as seen in X-ray photographs published 
m 1913. New X-ray photographs had shown that the 
roots are in fact much longer, and quite similar to 
those of modern apes. the оаа) charsotee of tbs 
abrasion of the molars was demonstrated, inter alia, 
by the facts that the dentine on the antero-internal 
cusp is flat and flush with the enamel; that more 
dentine has bean exposed on the antero-internal than 
on the antero-external cuspe, the reverse of natural 
wear; that there ia no bevel on the margins of the 
Goolusal surfaces and the central talonid basin; that 
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there is lack of conformity between the surface 
contours of the two molars; and that there are fine 
сгівн-сговв scratches on them, apparently produced 
by an abrasive. The canine is evidently a young 
tooth, yet the whole thickness of the enamel has 
been removed from the inner surface crown. An 
X-ray photograph showed that ite pulp-cavity had 
been opened near the apex and p with some 
Plastic substance. Lastly, в re-study of the fragmenta 
of the so-called ‘turbinal bone’ showed that they are 
in fact fragments of a small limb-bone of some 
animal. 

Dr. J. 8. Weiner showed that by grinding and 
poliahing the first and second molars of an orang, 
occlusal surfaces extremely like those of the Piltdown 
molars, with similar dentine pattern, oan be pro- 
duoed ; and that the height of the crowns is then 
almost identical. The chin region of an orang jaw, 
broken as in the Piltdown mandible, compares 
closoly with the latter m all characters including the 
aimian shelf. After abrading an orang upper canine 
to the state of the Piltdown canine, it had been 
easy to insert sand-grains from Piltdown into 
the pulp-cavity. Dr. Weiner remarked that the 
Piltdown canine contains very little of the fine sand 
or silt which one would expect natural infiltration of 
sediment to introduce. 

An exhibit by Mr. 8. H. U. Bowie and Dr. C. F. 
Davidson dealt with the implication of radiometric 
asaye. Dr. Davidson seid that during an investi- 
gation of the radioactivity of phosphate rock a few 
years ago, it was found that fossil osil bones and teeth 
often have & noteworthy radioactivity, apparently 
&oquired from percolating ground-waters, and with & 
quantitative relation, taking account of variants of 
environment, to geological age. He exhibited a 
tabular statement of the ranges Of radicactivity of a 
large number of bones from sands and gravels of 
various ages, and another showing the radioactivity 
of the Piltdown and Swanscombe primate bones. 
The Swanscombe measurement, 27(sU,O, in p.p.m.), 
falls within the Middle Pleistocene range. The Pilt- 
down primate te all have extremely low 
radioactivity : 3(60,0, in p.p.m) for the left parieto- 
frontal I; 2, for the occipital I; 1, for the temporal 

5; and all others less than 1. Ib ia possible 
that the feeble radioactivity of the echromtum-bearing 
left parieto-frontal, and perhaps of other fragmenta, 
is due to the presenoe of the potassium isotope “K, 
From these assays, Dr. Davideon said, it appears 
that the ‘Hoanthropus’ remains are Holocene rather 
than Pleistocene. Dr. Davidson showed that measure- 
ments on the other Piltdown vertebrate remains give 
в remarkably wide range of radioactivity. The three 
molars of Blephas of. planifrons are all far more 
radioactive than any other British mammalian bones 
of Tertiary or later age which have been studied ; 
and in an examination of sunilar E. of. planifrons 
teeth from foreign localities, the same high order of 
r&dioectivity 18 found only once, m в specimen from 
Ichkeul, Tunisia. On the other hand, the two 'Pilt- 
down' hi us teeth, and some of the beaver 
bones, are radioactive than any otHer Tertiary or 
Pleistocene fossils which have been examined from 
any British or foreign source. . It seams certain that 
the bones of the Piltdown ‘assemblage’ had very 
different geological and ical histories. 

Dr. G. F. Claringbull and Dr. M. H. H ‚ reported 
on mineralogical and chemical tests. from 
the Piltdown cranium were found, on examination by 
X-ray diffraction, to be mixtures of apatite and 


02 
gypsum. Gypeum waa later found in many other 
Piltdown specimens. Gravel and loam from ihe'site, 
and ground-water nearby, were analysed by Dr. 
R. O. Hoather and Dr. O. Bloomfield and Toud 
notably low in sulphate oontent. But gypsum had 
also been found m a skull from Baroombe Mill in the 
C. Dawson Collection in the British Museum (Natural 
History); and in matrix adhering to this akull there 
were calotum and ammonium hates—though 
these were not preeent in freahly collected les 
of matrix from Baroombe Mill. lt had been thought 
possible that the gypsum arose from reaction during 
soaking of the bones in an iron salt to produce 
staining, and experimenta were therefore made on 
white bone from a neolithic skull A solution of iron 
alum even as weak as 2j per cent produced a fairly 
fall-brown colour accompanied by conversion of the 
apatite of the skull to gypsum. With ferrous sulphate 
solution the reaction was less, but there was some 
replacament of apatite by gypsum. No natural 
conditions (exoept perhaps close proximity of a 
sulphide ore-body undergomg active weathering) 
could be postulated to produce the same effect. It 
therefore seemed that the gypsum in the Piltdown 
specimens was in fact an incidental effect due to 
artificial treatment by iron solutions in order to 
produce brown staining. 

Dr. K. P. Oakley was the last speaker. He said 
that other testa had confirmed that the Piltdowh 
mandible is entirely recent. In addition to the 
nitrogen test, ita organic content had been found to 
be the same as that of fresh bone; and by means 
of the electron microscope, Prof. J. T. Randall and 
Dr. A. V..W. Martin had shown that intact collagen 

` fibres occur in decalorfled samples of the mandible, 
whereas none could be detected in the calvaria. Dr. 
A. E. Werner and Mise R. J. Plesters, of the National 
Gallery, had reported that the black coating on the 
canine tooth is a paint of bituminous earth pigment, 
probably vandyke brown. Dr. Oakley said that the 
work of Drs. Claringbull and Hey indicates that both 
the Piltdown skulls I and ЇЇ are fraudulent; and 
their composition shows that, unlike the mandible, 
they are sub-fossil though post-Pleistocene. There is 
& further complication: the right frontal of Pilt- 
down П could anatomically, from its unusual thick- 
ness and histology, have originally been part of 
Piutdown I. Since analyses have shown that their 
fluorine/phosphate ratios are in ib oould 
be inferred that these right frontal fragments did 
belong to-Piltdown I, and not to the thinner occipital 
fragments said to have been found with them. АЛ 
the Piltdown flinte figured as palæoliths, he said, 
show evidenoe of artificial iron- Dr. А. E. 


Moss has estimated that the stain on the flint Æ 806. 


contains о. 0:1 mgm. chromium per sq. am. А chip 
from the cortex of this fink showed that the staining 
is superficial, with pure white cortex beneath. Dr. 
Oakley said that the worked elephant bone is certainly 
fosail, but experiments have demonstrated that it 
could not have been whittled to its shape while it was 
в fresh bone, and he showed a fossil bone from the 
Swanscombe gravel carved with a steel knife to repro- 
, duce all the features of the Piltdown implement. From 
the chemical and other evidence it was judged that 
the Piltdown bones and teeth had been assembled 
from a wide variety of sources and that some of them 
were foreign. The low nitrogen and low fluorine oon- 
tent of the hippopotamus molar oan Бе matched only 
сако ош ara арена кшн, IM ne 
[seo also p. 65]. 
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OBITUARIES 


Prof. 1. B. Buxton 


Pror. Jaws Baar. Buxton, principal and dean 
of the Royal Veterinary College, died suddenly in 
his office at the Field Station, Streatley, Berks, on 
May 25. His death is & severe loss to the veterinary 
profession in Great Britain, of which he had been a 
leading figure for many years. 

Born in 1888, the son of & veterinary surgeon, he 
graduated at the Royal Veterinary College in 1919 
and, after studying in the University of Liverpool, 
ee ee E 
(Dick) V. College, 

In 1912 he became the first veterinary super- 
intendent of the Welloome Physiological Research 
Laboratories under the directorship of Dr. H. H. 
(now Sir Henry) Dale, an appointment which afforded 


‘him ample scope for development and a congenial 


atmosphere for work. He there laid the foundations 
of a ed por aad which is noted for ita achievements 
I ld of veterinary research and the control of 
animal diseases. 

In 1822 Buxton joined the scientific staff of the 
Medical Research Council and was in charge of the 
Farm Labofetories at Mill Hill, where he organized 
the im tion into dog which the 
Council k with the aid of The Field Dis- 
temper Fund. He designed the buildings in which 
to breed & supply of fully susoeptible dogs for experi- 
menial use, and drew up the of work 
which was largely followed by wand Dunkin 
in their olammical studies on the disease. Тї was the 
successful outcome of this project which paved the 
way to the subsequent work on human influenza. 

In 1923 Buxton was appointed to the newly 
created chair of animal pathology at Oambridge and 
became responsible for planning and staffing the 
Institute of that name then about to be established. 
Within a few years he built up an organisation known 

the world as a centre of research and а 
training ground for research workers from home and 
overseas. Among the studies on which he himself 
was d this period ial mention may 
be of those on the double intradermal tuber- 
culin test, the standardization of tuberculin and the 
value of B.C.G. v&ooine as an immunizing agent 

tuberculosis in cattle. 

In 1986 Һе was elected to succeed Bir Frederick 
AY ау ран of the Royal Veterinary College, 

the College has made great progress 
рант of improved staffing and organization. 
He deserves much credit for the skilful way in which 
he organized jte work in most difficult ctroumstances 
when it was evacuated from London during the 
Second World War, and for the 
pee in its being ‘accepted aa а School ef the 
niversity .of London. 

Prof. Buxton had a long record of distinguished 
service to the National Veterinary Medical (now 


Pen Veterinary) Association and the Royal 


rs rel Veterinary Surgeons and was в past- 
of both bodies. For some time he was 
Sherman of the Examinations Committee of. the 
Royal College, and it waa largely through his initiative 
that the- course of study leading to the M.R.O.V.B. 
diploma was extended in 1082 from four to five 
years. 

Ius nuns will always Do айранга. wih. the 
organisation and development of veterinary research 


No. 4419 July 10, 1954 


&nd education in Great Britein, in whioh he has 

played an o part and thereby made a 

lasting contribution to the well-being of agriculture. 
T. J. BOSWORTH 


Commander J. Hennessy, M.B.E. 


Tua sudden death, in his sixty-nmth year, on 
May 22 of Commander J. Hennessy, deputy marine 
superintendent of the Meteorological Office, is 
announced with regret. Commander Н had 
been deputy marine superintendent of the Meteor- 
ological Office since 1919; but during the Second 
World War he was in sole charge of the Marine 
Branch of that Office, in the absence of the Marme 
Superintendent on active service. 

Hennessy played an important part in the re- 
organization of the fleet of voluntary observing ships 
after the First) World War. This was afterwards 
developed, in 1930, into the ‘Selected Ship’ system, 
whereby weather reports are received by radio from 
merchant ships all over the world at selected meteor- 
ological centres. This forms a modern develo 
of the scheme introduced by Maury in 1855 or the 
collection of weather information from merchant 


ge Hennessy played & considerable part 
in organizing the statistioal treatment of marine 
meteorological data. In 1921 the Hollerith punched 
card system was adopted in the Marine Branch in 
order to facilitate analysis of the enormous amount 
of data in ' meteorological logs which had 
acoumulated which had previously been labor- 
iously extracted by hand. There is little doubt that 
without the aid of such a system the compilation of 
world-wide climatological statistios for all ooeans and 
the resultant preparation of comprehensive marine 
meteorological atlases which was carried out during 
the War under Henneasy’s direction—im consultation 
with the i —would have been an almost 
impossible task. Since the date used for these atlases 
covered as long а period as 1855-1939, account 
had to be taken of the frequent, but крз лег 
changes in international meteorological 
and codes. The resulting atlases are ер аскы 
шок оша шкан 
existence. 

Among the other work with which Commander 
Hennessy was closely associated, the preparation of 


labs giving th distribution of sea ice may be 
msc d also took & large share of the respons- 
ibility for fitting up the British and Norwegian ocean 
weather ships and the subsequent administration of 
the fotmer. 

Hennessy was a member of the Commismion for 
Maritime Meteorology of the World Meteorological 
Organization. He was made M.B.E: in the New Year 
Honours for 1953. 

Commander Hennessy not only posseased a square- 
rigged master’s certificate but also had sailed as first 
mate in a sailing ship—the barque Mtniven. Не later 
served im steamships. and was in oommand of the 
Northwest Transport Company's Uraneum. During 
the First World War, as‘a lieutenant R.N.R., he 
served aboard the armed merchant cruiser Carmania 
and was -present during her famous battle with the 
German Оор Trafalgar. He also took part in the 
Dardanelles aboard H.M.S. Tn. and 
was later in command of^that ship. == 
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Commander Hennesay will be much miased by his 
seria get perdet ee e 
shipping circles. Ho adn ve ны есуу 
his. outstanding characteristics were loyal 
devotion to duty and & fine sense of humour. He is 
survived by & widow and two sons. 

C. FBANKOOM 


Prof. F. London 


Ferz LONDON, who died on March 30 at the age of 
fifty-four years, belonged to thoae theoretical physicists 
who in the years between 1920 and 1980 their 
first investigations under the guidance of Sommerfeld, 
and soon were able to make contributions of very 
great importance. In these years only a very few 
posta were available for theoretical physicista, and 
like several others, he aimed at first at a different 
profession. He took his Ph.D. in Munich in 1021 with 
& peper on philosophy and started to prepare himself 
for в teaching career. However, the attraction of 
theoretical physics overwhelmed his sober plans. His 
first peper a in 1925 (jomtly with H. Honl) 
and the rules for the intensities of band 
Vidi ә Investigations of this type preceded the 

elopment of modern tum mechanios which 
eesentially was comple in 1927. In this year 
London met W. Heitler ın Zurich, where they wrote 
their classic paper on the Homopolar chemical bond. It 
led to the interpretation of chemical valence in terms 
of electronic spm and has remained the basic 
on which в vast amount of work by both physiciste 
and chemists has been built. Further developments 
led to the theory of activation energy in chemical 
reactions; another important step was the recogni- 
tion that the tetravalenoy of carbon is not due to ita 
ground state but to an excited state. Investigation to 
в higher degree of socuracy of the forces between 
atoms led in 1930 (in a Joint peper with Eisenschitz) 
to а Maro шлш or the long-range 
foroes wn as van der Waals attraction. 

London had spent the years 1928-33 in Berlin where 
he was Privatdorent at the University. In 1938 he 
went to the Clarendon Laboratory in Oxford and 
became interested in the old problem of superconduc- 
tivity. His brother Heinz had just advanced 
new ideas on this subject, and jointly they found & 
phenomenological description of the electromagnetic 
Properties of add Met known now as the 

equations: It is on this subject that London 
has published several phs which greatly 
stimulated both theoretical and experimental research. 

In 1986 London went to the University of Paris as 
Matire (later as Direoteur) de Recherche, and in 1989 
at the beginning of the war to the United States as 
mno fessor of theoretical (later of physical) chemistry at 

University. In these years he again extended 
the subject ofhis previous interest. nductivity 
had, attracted his attention to the diamagnetism 
of certain molecules, on one side, and to the super- 
fluidity of liquid helium on the other. In both subjects 
he found novel pointe of view linki up with his 
previous investigations on the structure of matter. 

In: 1948 he learned that he was suffering of & 

‘heart disease. Thanks to the devotion of 
his wife, this did not lead to a flagging of his activity 
and he continued with all his previous fervour in his 
investigations. The course of London's life was in- 
evitably influenced by the political upheavals of the 
last few decades; but he moved through all these 
changes himself unchanged. H. FRÖHLICH 


NEWS and VIEWS 


Chemistry at University College, London : 
Prof. H. Terrey 
Paor. H. Тиввнү retires from a University chair of 


the and of Be He will remain associated 
with University College and the t of 
Chi there for & further period under the 


which began so long ago as 1912 (вее 
Nature, May 10, 1952, p. 778). 


Prof. R. S. Nyholm 
Pror. R. 8. NyHoLM, of the Technical University of 


take up his new duties in the spring of 1955. Prof. 
Nyholm is а te of the University of Sydney. 
He was appomted an I.C.l. Research Fellow, and 
afterwards a lecturer, in the Chemistry Depart- 
ment of University College, London, in which he will 
now serve in his new, senior, capacity. He is dis- 
tinguished mainly for his extensive and important 
work on both the structural and physical aspecte of 
oo-ordination chemistry. 


Division of Animal and Production, 
C.S.I.R.O., Australia : D. L. B. Bull, C.B.E, 


De. L. B. BULL, the most senior chief of division 
of the Commonwealth Scientific and Industrial 
Research Organization, Australia, has retired from 
his poet as chief of the Division of Апппа! Health 
and Production, after twenty years service with the 
Organization. He has been succeeded by Mr. D. A. 
Gill, formerly an assistant ohief of the Division and 
officer-m-charge of the McMaster Animal Health 
Laboratory, Sydney (see Nature, June 12, p. 1123). 
Dr. Bull, who is sixty-five, was born in кесе 
Victoria, and graduated В.У .Во. at the University of 
Melbourne in 1911, gaining his D.V.So. eight yegrs 
later. He was appomted chief of the then 
_ C.B.L.R. Division of Animal and became chief 
in the following year. Under his guidance, the 
Division has become the most extensive of the 
Organization’s establishments, with a total staff of 
820 distributed among five main laboratories and 
eight field ‘stations in different parta of Australia. 
His advice has been widely sought on the application 
of scientific method to investigations of problems of 
national importance, and he was appointed a member 
of the Australian National Council in 1932. 
He was elected an honorary member of the Section 
of Gomparative Medicine of the: Royal Society of 
Medicine in 1945, and was awarded the diploma of 
honorary fellowship of the Royal pag x of Veterinary 

ns in 1951. He waa made .B.E. in berets 

“lr spite of the heavy administrative burden. en- 
tailed in Divisional duties, Dr. Bull has oo his 
personal research work and in recent years has played 
в leading pert in the study of such problems ‘as 


Health 


The spectacular success 

71951 in the control of the rebbit through the agency 
bf the virus disease myxomatosis is in no small 
“measure due to his pioneering reseatoh ‘on this 
‘problern during 193442. He was able to deménstrate 
not only thé difficulties Which’ stood in the- way 6f 
thé spread of the disease Бу t#ansmistion from rabbit 
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Yo rabbit, but also the possibilities of transmision by 
means of insect vectors such аз various ies of 
Australian and the stiok-fast Dr. 
Bul wil not.be severing his connexion with the 
nr ee 

and will be oontinumg hm researches in 
the Bald of animal pathology with particular reference 
to the liver. 


United Kingdom Atomic Energy Authority 


Тий following have been appointed members of 
the United Kmgdom , Atomic Energy Authority, 
which takes over the control of atomic 
developments in Great Britain on August 1: Bir 
Edwin Plowden (chairman), formerly chief planning 
and f the Eoonomio Planning 
Board; Sir John Cockcroft, director of the Atomio 
Energy Research Establishment, Harwell; Sir 
Christopher Hinton, deputy controller of atomic 
energy (production), Ministry of ly ; Sir William 
Penney, director of the р eapons Research 
Establishment, Aldermaston; Sir Donald Perrott, 

terdepartmental Committee on 
Arsenal; Lord Cherwell, profeesor of 
experimental philosophy in the University of Oxford ; 
Sir Luke Fawoett, secretary 


gamated Union of ort ga eod Workers; and 
Mr. I. A. R. Stedeford, i and managing 
director of Tube Investmente, Ltd. One other member 
remains to be appointed. 


George Eastman (1854-1932) 


Әжовсн Eastman, one of the great visus df 
modem , was born in the village of 
Wa ork, on July 12, 1854, and in 
honour of the hundredth anniversary of his birth & 
рош anp stamp bearing his portrait is bemg issued by 
the United States Postmaster-General as one of the 
“Famous American” series. In addition, the Royal 
оова Society will be holding а coommemora- 
ion brtion at 16 Princes Gate, London, 8.W.7, 

August. At the age of fourteen, poverty 
тотон Haecenas ате TOOL and Geta Job сага 
meesenger boy at 8 dollars a week. He first became 
pure n HORT асове ee 
and, after mastering the wet-plate process 
then in. general use, turned his attention to the newly 
invented gelatine dry plate. In 1879 he received & 
patent for a plate-ccating machine, and in the 
ral Wit year began to manufacture dry plates for 

ithm a very few years he substituted for 

his perfected system of roll film photography, 

E үе атр ате lifled camera 
which he called the ‘Kodak’. With Eastman box 
camera the amateur pho merely pressed. a 
‘hing of : 


created в great hio industry, which to-day 
ав the заб Rete organization has factories 


ee products of all sorts and descriptions 
manufactured. ee то ee 
the беш. of industiial el ona and a gredi 


thropist. d ahs eat geass of Lis firma when be bad 


‚earned в substantial amount of money, he made a 


personal gift to his employees, and later he instituted 
в wage dividend plan by which each employee shared 
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а де аа свие In 1919 he gave one-third of 
his own holdings of oompany stock, then worth ten 
million dollars, to his employees, and later he estab- 
lished the retirement annuity, life assurance and 
disability benefit plan for his workers. He gave dental 
clinics to London, Paris, Rome, Brussels and Stock- 
holm, and sums of money to educational 
institutions, во that in all he gave away more than 
one humdred mullion dollars. 


The Piltdown Bones and ‘implements’ 

In view of the recent meeting of the Geological 
Society (p. 61 of this issue), a communication by 
Prof. M. F. Ashley Montagu, of the t of 
Anthropology, Rutgers University (Sotenoe, 119, 884 ; 
June 18, 1954), in which he poses some pertinent 
questions, is of interest. He examined the original 
Piltdown bones in 1961, and now questions the 
presence of portions of a turbinate, since he cannot 
recall any instance in the annals of palmoanthropology 
of this extremely fragile bone ever having been 
recovered in а fossil hominid. He continues: “Tf it 
does naturally belong with the Piltdown bones, then 
it may be regarded aa casting considerable doubt 
upon the antiquity of the Piltdown skull...” 
After questioning other pots, hitherto &ooepted. aa 
authentic, Prof. Ashley Montagu refers to the ‘bone 
implement’, saying : “It is er ird probeble that when 
this ‘bone implement carefully studied 1 
will be found that the ШП faceta were produced 
by a sharp metal blade probably of the Sheffield steel 
variety ; in short, that this ‘bone implement’ is quite 
as much & fake as the mandible". 

Registration of Chemists and Engineers In the 

United States 


Tus United States National Science Foundation is 
to compile a National Register of Scientific and 
Technical Personnel, and recently it haa recerved two 
grantas for the registration of chemiste and engineers, 
with which it is possible to make в start on the work. 
The registration of chemista will be undertaken by 
the American Chemical Society, Washington, D.U., 
and the Society 16 sending out questionnaires to an 
initial list of fifty thousand American chemists. In 
all, it ia expected that information will be obtained 
from a Sec уа sixty-five thousand chemists, 
and the details will be kept up to date by the Socisty. 
The registration information on each individual will 
include name, addrees, education, chemioal specialty 
and current employment. Duplicate copies will be 
sent to the Foundation for statistical studies and to 
aasist}in the mobilization of scientists in time of war. 
The mformation will not be used normally for 
findmg posta for, or placing scientists. The regis- 
tration of engineers will be oonducted by the 
Engineers Joint Oounsil, New York. At present, no 
attempt will be made to obtain registration informa- 
tion on all the estimated half a million engineers 
in the United States, but this section of the Register 
will be limited to about twenty thousand leaders in 
all flelds. The selection will be based on 
‘Who's Who in Engineering" and other sources. 
The list wil be maintained up to date by the 
Engineers Joint Counsil. 

At the present time ten professional societies or 
associations are collecting registration information 
for the Register, the estimated numbers of scientific 
workers who will be listed being as shown : American 
Institute of Biologioal Sciences, 40,000 ; Federation 
of American Societies for Experimental Biology, 
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10,000; American Veterinary Medical Association, 
14,000; American Geological Institute, 18,000; 
American Psychological Association, 11,000; Amer- 
ioan Institute of Physics, 15,000; American Meteor- 
ological Society, 10,000; American Mathematical 
Society, 12,000 ; American Chemical Society, 65,000 ; 
and Engineers Joint Council, 20,000. The National 
Science Foundation expects the initial registration of 
all theese classes of scientific workers to be completed 
by June 1955. Inevitably, some workers are olasaifled 
in more than one fleld; but, although there is a 
danger of duplication of names owing to the deoen- 
tralzed manner in which the tion is bemg 
carried out, this is being avoided by liaison between 
the various bodies, and in the preliminary con- 
solidation of the individual lmte it is hoped to be 
able to eliminate moet of the duplications. 


The Botanical Survey of India 

A BOHHMB for the reorganization of the Botanical 
Survey of India has recently been approved by the 
Government of India. The main features of the 
soheme are: (1) The division of India into a number 
of regional groups based on phyto-geographio affinities, 
each under а regional botanist, who will be responsible 
for the survey of that region. The regional groupe 
wil be designated as north, south, east and 
weet, with their headquarters at Dehra Dun or 
Lucknow, Madras, Calcutta and Poona, respectively. 
(2) Establishment of a central directorate under an 
officer who will be designated as the chief botanist, 
for oo-ordinating the activities of the various regional 
оша and for implementing the policy laid down by 

vernmenb. (3) The creation of a central botanical 
laboratory under a director at a suitable place in , 
India, where the living plant will be studied in 
relation to ita biology and ita utility to the nation. 
(4) The maintenance of a Central National Herbarium 
which will house the ‘type specimens’ and & fully 
representative collection of the plants comprising the 
flora of India. (5) Maintenance of a botanical museum 
on modern lines in Calcutta. 

All existing facilities ın the country will be utilized 
to the fullest in the reorganized Botanical Survey. 
Oollaboration with the universities and research 
institutions will be encouraged by making grante to 
staff and research studente to conduct research on 
problems dealing with the fiora of India, and for 
collecting material for the long overdue revision of 
Hooker’s “Flora of India". Inclusion of university 
studenta in Botanical Survey explorations and the 
imparting of instructions in collecting and 
preserving of specimens is also envisaged. The 
Botanical Survey will search for new economic planta 
in the unexplored regions of India. The introduotion 
of plante from outside India will also be the function 
of the reorganized Survey. The director of the 
Central Botanical Laboratory has been already 
appointed. She is Dr. E. K. Janaki Amal, who has 

ted in the United States, worked at the John 

Horticultural Institute, London, during the 
War, and spent several years in the Wisley Gardens 
of the Royal Horticultural Sooioty. ° 


Two Meteorites Found In Austrafla 


Tam curator of the Western Australian Museum 
(Beaufort Street, Perth), L. Glauert, reports that two 
unusually large meteorites have been by 
the Museum. Mr. Е. C. Johnson, whose farm is about 
twenty miles south-east of Quairadmg, has presented 
what is аз yet the largest known fragment of the 
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Voundagin meteorite (see Simpson, E. S., Msn. Mag., 
25, 100, 19088), weighing 5,789 1Ь.; the other 
meteorite, which weighs 1,057 lb., has bean given to 
the Museum by H. E. and A. G. Carlisle, and was 
found twenty miles from Rewlinna, on the Trans- 
Australan Railway the Nullarbor Plain. 
Although their exact classification has not yet been 
determined, both are iron-niokel meteorites (siderites). 


The Abbey House Museum, Leeds 


Iw 1925 the Corporation of Leeds purchased the 
Abbey House, and under the direction of the Com- 
mittee of the City Museums 16 has bean transformed 
into an mteresting museum. A guide, proe 64., 
to the collections has been issued. The guide is well 
illustrated and clearly indicates how the objects as 
now arranged are illustrative of the life and work of 
the people of the region from the Stone Ages in 
general and from the twelfth oentury in particular. 
The oostume display is peculiarly effective in that it 
is supplemented by the Eleanor Williams series of 
costume dolls, which on &eoount of the accuracy of 
their dress portrays vividly the fashions and foibles 
of our ancestors. 


Museum of South Australia : 
1952—53 


Taa annual report for 1952-58 of the Board of the 
Museum of South Australa, Adelaide (pp. 12. 
Adelaide: Government Printer, 1954), directs atten- 
tion to the fact that there has never been adequate 
funds ‘to carry out fleld-work. This ів all the more 

+ on account of the great increase of agri- 
tural and other activities and the consequent 
rapid decrease of the native fauna and flora. For 
example, durmg recent years the widespread laying 
from aeroplanes of baita for wild dogs hss had a 
profound effect on the small marsupials. Notwith- 
ing the lack of finance, it is interesting to note 
that a grant of £4.300 enabled a reconnaissance trip 
to be made to Lake Callabonna to collect specimens 
of Diprotodon. As a result, this important genus is 
now represented by additional material, includmg a 
complete adult, & juvenile skeleton leas pelvis and tip 
of teil, and two large skulls. A deeded таро ce 
this material is awaited with interest. 


Annual Report for 


Training In Taxidermy 


Іт is announced in the April number of the Museums 
Journal that arrangementa have been made by the 
British Museum (Natural History) ' and the Royal 
Boottish Museum for training to be given in taxidermy 
to members of museum staffs as a p to the 
examination for the Museum Associatibn’s Technical 
Certificate. Candidates; who must be on the staff of 
a lnuseum, will be selected by the Education Com- 
mittee and given training for a period of three months 
in one of the two institutions. tional oiroum- 
stances financial assistance may considered. 

lications should be sent to the Secretary of the 
useums Association, Meteorological Buildings, 
Exhibition Road, London, S.W.7. 


Floristic Studies 


BvermuaTIO studies of the flora of tropical America 

' by the Chicago Natural History Museum have been 
taken & further by the publication of another 
section of “Contributions to the Flora of Venexuela”’ 
(Fteldiana : Botany, 28, No. 8, 449-678, with line 
drawings, 1953; 4.25 dollars). This is the work of 
J. A. Steyermark and collaborators and deals with 
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the orders “Erioaceas through Compositae”. А 
"us bec көн орар тышы 
by Н. Santapeu on ‘The Flora of Khandala on the 
Western Ghats of India” (Rec. Bot. Surv. India, 16, 
No. 1, 1953; d stir ie то; , from Manager of 
Publications, ). This aims at being a complete 
Flora (flowering plante only), based on an intensive 
study of a &mall but in: region situated on the 
western edge of the Deocan Plateau, some 116 km. 
from Bombay. In an introductory essay the general 
features of the region are described and matters of 
special ecological interest discussed. '"The Vegetation 
of Jamaica”, by G. F. Asprey and R. G. Robbins 
(reprinted from Hoo. Monogr., 28, 859; 1058), is a 
study of plant geography and ecology of an island of 
special interest. The general features of 
the island are briefly outlined, and the floristic 
features are then analysed and discussed under the 
headmgs of phytogeography and the varied forma- 
tions and communities comprised m the flora. This 
monograph is illustrated by some good photographs, 
mape and vegetation profile . The authors 
conclude that the present vegetation of Jamaica 
enables a reasonably accurate reconstruction of the 
original vegetation to be made. They consider that 
the early descriptions of the island as being covered 
in dense jungles, with extensive lowland tropical rain 
forest, are not borne out by this survey. 


Discovery 

THER June 1954 msue of Discovery retains the 
standard which has been set by ite editor, W. Di 
during the pest ten years. Dr. W. E. Swinton oon- 
tributes an imaginative but well-authentioated article 
on the possible flight mechanisms of ptérodactyls 
which is admirably illustrated by some original Ime 
drawings. 8. n links up the prehistory of 
Brandon in Suffolk with the ‘knapping’ or chipping 
of fimt stones which is still carried on to-day, oom 
plete with a vocabulary which reveals its ancient 
origins.  Brrtain's false-soorpions are the subject 
of an article by T. H. Bavory, who describes not 
only their structure, habitat and behaviour but 
also ways of keeping and feeding them. Horti- 
culturista should appreciate Dr. Kenneth Smith's 
account of the virus diseases which cause colour 
breaks in flowers as well as Dr. G. Haakell’s desorip- 
tion of the history and genetics of the raspberry. 
Another article deals with the oy scientific ТРЕ 
on platmum which was done in 
before W. H. Wollaston produced eae cia tere 
around about 1805. The air correspondent to the 
journal discusses the atom bomb’s effect on air- 
plane while short leading articles deal with 
such topics ав the future of British sociology, 
‘hibernation’ in operating theatres, ооа pumping 
and myxomatosis. 


Earthquakes during March 


Durma March there were sume thirty-four strong 
in the world, ten of which had magnitude 

6 or greater, and three of these latter had magnitude 
74. On March 1, at 8.40 a.m. local time, an earth- 
quake was felt over an area in Australia of some 
seventy thousand square miles from Kangaroo Island 
to Melrose, near Adelaide ; there was some property 
damage, but no casualties. On March 11 tremors of 
unknown origin were felt in Bridlington and adjacent 
places on tbe east coast of Yorkshire, which caused 
cracks in plaster, doubtful disturbances bemg 
observed on seiamograms at the University of 
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Durham Obeervatory at llh. 87m. 598. and lih. 

88m. 38s., а.м.т. On March 29 one of the eerth- 

ее of magnitude 7} occurred in the Sierra 
ovada 


in the south of Spain. Extensive minor - 


property damage occurred over & very wide area, 
but the maximum felt intensity was only about 4 on 
the Modified Mercalli scale. The shock was recorded 
at Edinburgh at 06h. 21m. 04g., G.T., and over a 
very wide area. More than a hundred observatories 
sent readings to Strasbourg, where the 
initial time of the earthquake was evaluated as at 
16h. 17m. 09в., а.м.т., and the epicentre at lat. 37° 
N., long. 81* W. From the facte already mentioned, 
from arrival times at the various observatories, and 
from the observations that surface waves, if present, 
had extremely small amplitudes, it is considered that 
this earthquake had a very great depth of focus 
(600—850 km.). This is moet unusual, since earth- 
quakes with such great depths of foous have only 
previously been known from foci near the Pacific 
Ocean; none has 


ew Guinea and on March 81 with an epicentre in 

the Arabian Sea; the only other shock with deep 
focus (550 km.) occurred im the Fiji Island region 
on March 6. Apart from the above, five of 
the thirty-four eee. were experienced in 
Europe. 


Peaceful Uses of Atomic Energy 


Мови than seven hundred scientists, working on 
the peaceful uses of atomic energy in thirty different 
countries, are to meet at Oxford during July 19-22 
to discuss advances made in the past three years. 
They are to attend a conference organized by the 
Atomic Energy Research Esteblishment, Harwell, on 
isotope techniques. Developments in medical research 


United States. Most of the materials come from Har- 
well; but at the Radiochemioal Centre, Amersham, 
the work of a team of chemists specializing in the 
production of chemical compounds incorporating 
isotopes has been arousing world-wide interest. 
Orders at these two centres are now being dealt with 
at the rate of 15,000 a year, of which more than 
5,000 are to other countries. In the past six years 
radioactive isotopes have been sent to forty-two 
different oountriea from the United Kingdom. The 
conference will be by Sir John Cockcroft, 
director of the Atomic Energy Research Establish- 
ment, Harwell. The sessions will be private, but 
further information oen be obtained from the 
Вөстёђагу, Atomio Energy Research Establishment, 
Harwell, Nr. Didoot. 


Royal Meteorological 
1954—55 


Тнв following have been elected officers of the 
Royal Meteorological Society for the year 1954—55: 
President, Dr. О. G. Sutton; Vtoe-Presidsnis, Prof. 
P. R. Crowe, Sir Charles Normand, C. D. Ovey and 
Prof. P. A. Sheppard; Voe-President for Canada, 
F. W. Benum; Vice-President for Scotland, Dr. 
A. E. M. Geddes; Treasurer, Dr. J. B. Е n; 
Secretaries, Dr. Н. L. Penman, Dr. G. D. Robinson 


Soclety: Officers for 
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(librarian), R. G. Veryard and Dr. T. W. Wormell 
(editor). 
Announcements 


Tma following elections have been made in the 
Paris Academy of Sciences: M. André Oouder, 
director of the Paris Section of the Service dea 
Mouvements Progrès Btell&iree, to be а memberrof 
the Astronomy Section, in suoceasion to the late Prof. 
E. Esclangon ; Prof. J. Kampé de Feriet, professor 
of fluid mechanics in the University of Lille, to be a 

for the Mechanica Section in succession 
to Prof. L. Escande, recently elected a non-resident 
member of the Section. 


Мв. R. D. Ерам, of tbe Cavendish Laboratory, 
Cambridge, has been appointed a Research Fellow in 
the School of Physical Sciences of the Australian 
National University, Canberra. Ho will work with 
Prof. E. W. Titterton on the 30-MeV. electron 
synchrotron which will shortly be erected in the 

of Nuclear Physics. This machine, 
which was in use at the Atomic Energy Research 
Establishment, Harwell, until recently, was given by 
the U.K. Government to the Australian Government 
for installation in Canberra. 


Da. Снлвгвз KEMBALL, demonstrator in physical 
chemistry in the University of Cambridge, has been 
appointed to the chair of physical and inorganio 
chemistry in The Queen’s University of Belfast. The 
following have been made lecturers in the University : 
V. О.В. Ford (geography), J. Drewery (psychology), 
Dr. W. Schwarzacher (geology). 


Тнв thirty-third annual general of Fellows 
of the National Institute of Agate tany will 
be held at Cambridge on July 16; Sir John Russell 
is to address the meeting. 


Tus Universities Federation for Animal Welfare 
will be holding в summer school, open to both 
members and non-members of the Association, at 
Knuston Hall, Northamptonshire, during September 
18-25. The programme will include expeditions to 
the Animal Health Trust Research Station at 
Huntingdon and to an artificial insemination centre 
and to Cambridge, as well as lectures, discussions 
and social activities. A fee of 5 guineas, which will 
include full board and all the expeditions, will be 
charged (3 guineas for students). Application and 
all other communications should be sent to the local 
branch secretary of the Association or to Miss M. 
Williams, UFAW, 7a Lamb's Conduit Passage, 
London, W.C.1. 


Tra Electrical Engineering t of the 
College of Science and Technology, London, 
hold a five-day vacation school on aircraft elec- 
trical systems during September 20-24. The course 
is designed for a maximum of sixty engineers who 
already have some experience in the ign and 
application of aircraft electrical power equipment, the 
object being to bring out, partly by lectures and 
partly by mutual discussion, the scientific principles 
underlying the design and application of all types of 
equipment. The fee for the course pou lunches, 
refreshments, rt, eto.) will be t guineas. 
Hostel accommodation is available. Е informa- 
tion can be obtained from B. Adkins, Department of 
Electrical i ing, Imperial College of Science 
and Technology, London, 8.W.10. 
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RADIO TELESCOPE AT JODRELL BANK EXPERIMENTAL STATION, 
UNIVERSITY: OF MANCHESTER 


CFI поразок БДЫ BES a 
others assembled at the Jodrell Bank Experi- 
са Station of the University of Manchester to 
ран on the erection of the radio 
reasons for building the telescope, 
ia. E. sponsoted jointly by 
Scientific and Industrial Research and the Nuffield 
Foundation, were explained by Prof. A. O. B. Lovell, 
&nd the engineering consultant, Mr. H. O. Husbend 
of Sheffield, described some of the engineering prob- 
lems. The essential feature of the telescope is a 250-ft. 
diameter steel. bowl, Vr Ripe in shape, 62.5 ft. 
deep at the focus. is is to be oovered with & 
reflecting screen of 1 inch square mesh. This main 
bowl, weighing 600 tons, will be carried on two towers 
во ag to pivot on а horizontal axis 180 ft. above ground. 
The drive for the elevation movement will be by 
100-h.p. metadyne motors through 27-fb. tracks which 
were originally in the battleship Royal Sovereign. The 
two towers are each mounted on six bogies whioh 
move on а circular railway track. The bases of the 
towers are connected by & cross girder to the central 
pivot. The azimuth motion is obtained by an electrical 
drive from four of the bogies. 

The foundations were completed by the end of 1953. 
They consist of a concrete ring supported on reinforced 
piles sank to the keuper mari (in places up to 90 ft. 
below ground-level), which carries the 17-ft. gauge 
double railway track of diameter 860 ft. This railway 
track, which has to carry & superstructure 
1,500 tons, is level to 4 inch, and in order to 
the necessary stability nearly 5,000 tons of steel and 
concrete have been used in the foundations. The 
central pivot, which is already in position, is carried 
on similar deep foundations. A sample of the twelve 


bogies on which the main steel framework is to be 
carried was also available for inspection. At the time 
of the visit, a 120-ft. crane mounted on 60-ft. gabbards 
WAS the first of the main 15-ton 120-ft. jib 
oranes on 120-ft. gabbards, two of which are 
to erect the itself. The erection of the 
‘steelwork 19 expected to begin this month and.to 
Ко eU сао ee MALO. Se. dr It is 
"mat Fa ee radio telescope will be finished 
in 1955 

The radio telescope was also discussed by Prof. 
Lovell in a Friday ge Dein od at the Royal 
Institution on May 2 need for such & large 
instrument aroge from the desire to obtain high power 
gain and direotivity in the investigation of tho radio 
waves from (кан In this the requirements are 
analogous to those of conventional telescopes. The 
significant advanoes in the study of the universe have 
been made through the medium of large telescopes. 
Suoceasive increases in aperture, culminating in the 
great 200-in. on Mt. Palomar, have given moreresolving 
power and more light-gathering power, thereby 
enabling more distant regions of the universe to be 
explored. The analogy in radio astronomy is very 
close ; but віпое the wave-lengths are a ion times 
longer than light, the radio telescopes have to be of 
far’ greater size than their optical Prof. 
Lovell described how the new radio telescope would be 
used for investigating the extra-terrestrial sources of 
radio noise, or radio stars, ко few of which have so far 
been identified with visible objects. Demonstrations 
were also given of the use of the radio telescope in the 
study of meteors, the moon, and of the complex 
relationships between eventa on the sun and the 
disturbances in the earth’s ionogphere. 


METHODS OF LAND-CLEARANCE FOR AGRICULTURE 


April 20 & meeting arranged by the Agriculture 
Group of the Society of Chemical Industry was 
held at the Royal College of Soienee, London, to 
discuss the large-scale olearing of foreste. Unfor- 
tunately, three out of the five speakers named on 
the programme were unavoidably &beent; the sub- 
Gee Gk MORE ee ee H. 
i incorporated by Dr. 
ACE Bunting. of Tos Reseach Като, Binan, Badan, 
into a joint paper entitled “A Review of Methods of 
Land Clearing’. 


Dr. Bunting by pointing out that in many 
regions of thé world land-olearing has always been a 
fundamental component of agricultural systems and 
is an integral pert of the system of shifting cultivation 
still widely employed by primitive communities who 
grow their arope on patches where the bush or forest 
has first bean cut down or burnt. In many tropical 
areas the nutrient status of the soil is so low that, 
under the existing conditions of management, only 
one or two can be taken from the cleared area, 
which is then abandoned and soon becomes covered 


before cultivation gives rise to increased yields. The 
nutrient value of the ash is probably only one of several 
factors involved. Dr. stressed the need for 
further analysis of the function of bush fallow in 

uoti Reoent work in the Budan 


oonditions, the top few inches of the soil which may 
contain the bulk of the accumulated fertility oan be 
washed away. 

Modern eine of farming often demand a 
different type of clearing, involving the complete 
and large-scale removal of stumps and roots of the 
existing trees and bushes. Such e clearance 
schemes are likely to include the Ооз phas: 
survey of the aree by aerial photography and ground 
observations, followed by the preparation of detailed 
soil and vegetation mape; production of & land 
Utilization and conservation policy and construction 
of &ooems roads and labour camps; cutting of the 
vegetation ; disposal of debris; removal and disposal 
of stumps; and installation of soil conservation 
works. { 
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An informative analysis was given of the different 
methods of bush-clearing employed in the Groundnut 
Boheme in Tanganyika, together wrth the costs of 
each operation. Much of the heavy equipment, 
particularly that used for the removal of roots, 
caused severe damage to the soil, and the current 
view is that lighter implementa should be used 
wherever possible. Dr. Bunting concluded by sa 
Dist Кы aat pereas AAA oR АА ы. 
information on the bush-clearing techniques had been 
obtained in Tanganyika and that this information 
would be of great value in the planning and execution 


of clearing projects. 

The second paper, entitled '"The Present Role of 
Arboricides in ush and Forest Clearance’, was 
given by Mr. J. D. Fryer, of the Agricultural Research 
Counoil Unit of Experimental Agronomy, University 
of Oxford. The paper waa in two parts. The first 
section reviewed the development of chemicals for 
killing individual trees or sorub either by individual 
treatment or by overall spray application. The 
second part summarized 


conjunction with various organizations in 

Of the many chemicals that have bean tested, 
arsenical compounds have proved to be by far the 
most successful, and they are at the present time 
Tur employed i in e and plantation work for 

the local treatment—in frill girdles, bark notches or 
suger holes—of unwanted trees. There is, however, 
a definite need for ишсен substitutes, and 
much work has been done during the past ten years 
in an attempt to find materials that are both efficient 
and safe. The moet promising is undoubtedly 
ammonium sulphamaie; but the synthetic growth 
regulators 2 vacdishictonhannsvaostis ae acid (2,4-D) and 
2,4,5-trichlorophenoxyacetio acid (2,4,5-T) have also 
given good resulte when applied in the same way as 
arsenical compounds, particularly with smaller trees. 
These phenoxyacetic acids also show promise when 
applied in an oil carrier to the bark of the trunk as 
& basal band of one or two feet. This treatment in 
effect ‘girdles’ the stem by killing the bast and 
cambium and may also destroy dormant buds, thus 
preventing or reduping regeneration. 

During the past few years considerable advances 
have taken place in the destruction of bush or sorub 
by &rborioides. Extensive areas of sarub along road- 
sides, under power and telegraph lines and in 
oa аг beng sprayed sach ue in tho United Bate 

results ; this practice is being 


are often pede in & relatively high volume per unit 
area; but when application is by aircraft more 
concentrated oil solutions or emulsions are employed. 
Ammonium sulphamate in an aqueous solution ів 
aleo being widely used as an overall ‘application from 
the ground. 

The investigations in East Africa have bean mainly 
of two X атадым the development of arboricides for the 
control 


"МАТОВЕ 69 


oultivation is ше by the natives; and 
, the testing and assessment of the value of 


chemicals as defoliants of woodland as an aid to 
tactse-fly control. The resulte to date of spraying 

ting bush indicate that & complete kill‘ is 

to be obtained with the existing arboricides 
because they are not transported in toxic quantities 
to the roots and because the species which are adapted 
to frequent cutting and firing sucker freely from the 
roote. The overall spraying by aircraft of the butyl 
eater of 2,4,5-trichlorophenoxyaoetio acid on to an area 
of forest in Kenya resulted in defoliation and death 
of a great many woody species, including large Ficus 
trees and two suoculent species of EHuphorbia. The 
role of a defoliant in increasing the light intenarty 
and thereby allowing the rapid growth of the grasses 
during the rainy season was of particular interest, 
since & normally unburnable vegetation was destroyed 
by fire during the following dry season. Further 
work on arboricides in East Africa is now being 
carried out in conjunction with the Unit of jr 
mental Agronomy at Oxford. 

Au 2 шо Шш, еар жай! 
by Sir Harold Tempany, who said that there is no 
doubt that, if world food produotion is to keep pace 
with the increasing population, extensive olearmg of 
land will have to be undertaken prior to agricultural 
development and that the techniques and principles 
of bush and forest clearing discussed during the 
meeting are likely to have & very reel value. 


SOUTH-EASTERN UNION OF 
SCIENTIFIC SOCIETIES 


ANNUAL CONGRESS 


T the mvitation of the Maidstone Scientific and 
Antiquarian Society and the Mayor and Cor- 
poration of Maidstone, the South-Eastern Union of 
Boientiflo Societies held ita fifty-ninth annual congress 
at Maidstone during June 10-18 under the presidency 
of Dr. Glyn Daniel. The local committee for the 
was under the chairmanship of Sir OQarrard 
Tyrwhitt-Drake, with L. R. A. Groveaslocal secretary. 
At the young naturaliste’ evenmg Maxwell Knight 
lectured on ‘The Hand ing of a Cuckoo”, illus- 
trating his remarks with lantern slides. 

The presidential address to the Archwological 
Section, оп “Тһе Present State of Monastic Archmo- 
logy in Kent", was given by F. C. Elliston Erwood, 
who dealt with the development of nee EUN 
using Kentish examples to ا‎ pd 
mentioning the differenoe between 
buildings end dose of orders of эл orem he 

анод the goope for the examination of the latter 

the county. G. E. Newell gave the presidential 
address to the Zoological Section, his subject being 
"Animal Zones of the North Kent Coast". He said 
that the physical environment, the exposure of 
animals for long periods by tidal actign twice daily 
and large thermal differences demand в toughness in 
the faunal population. The direction of the beach 
drift is from east to west, opposite to that often 
suggested as existing in the Thames 

Dr. Glyn Daniel's presidential addres to the 
Union was on “The Art of the Megalith Builders". He 
commenced by saying that although Stonehenge 
had been examined and studied for & great number 
of years, it had only recently been noticed that some 
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of the stones had engravings, or decorations, upon 
them. He then spoke of the engravings on Megalithic 
stones in Anglesea (circles, lozenges and wavy 


designs), suggesting they may have been derived’ 


from Irish souroeg, and he compared them with silar 
patterns on examples in Brittany, Spam, Portugal 
and along the northern Mediterranean shore to ite 
eastern limit, where engravings of an anthropo- 
morphic character are well advanced. His address was 
illustrated by exoellent lantern slides of subjects 
very difficult to photograph. 

J. E. Lousley, as president of the Botanical Section, 
spoke on-'"The Amateur Botanist in 1954", saying 
that although botanical work now is s0 highly speci 
that, besides expert knowledge, & modern laboratory 
is necessary, there still remains a great deal of work 
which can be successfully undertaken by the amateur. 
Maas observations on species and habitats are needed, 
and examples where amateurs can assist in oollabora- 
tion with professional botanists are: в rose survey 
(charts would be provided and knowledge 
ів unnecessary); records of plant distribution within 
the vice-counties (plotting species upon maps using 
the 10-km. grid scele and marking with dote within 
the grid squares); noting the variation in п 
ofa ie ш а known colony over a number of years ; 

hdl the mud of life-histories and of the method of 
conveyance of plante to new habitats, especially by 
the germination of seeds from bird droppings collected 
after careful observation. H. E. P. Spencer chose, for 
hia tial address to the Geological Section, the 
theme of “The Pleistooene Period and Work for the 
Amateur Geologist’, and dealt with his recent work 
in East Angha. He seid that much remains to be 
investigated regarding the correlation of the fauna 
of the interglacial periods, and he suggested that 
amateurs could render considerable help by recording 
and collecting from temporary exposures. Norman 
Cook addressed the members on “Early English 
Antiquarieg". 

At the: general лану of the Union schemes for 
the development of ite work were discussed and 
subjecta for investigation outlined. Despite bed 


villa in course of excavation at Lullingstone, the Keep 
at Eynsford Castle now being excavated by the 
Ministry of Works, and Bodiam Castle. The botanista 
and xoologiste went to Funton Oreek, Queendown 
Warren, bury Pinetum and the Maidstone Zoo 
at Cobtree т. The geologists had an excursion 
to the Peninsula of Hoo to study the Tertiaries, tho 
Ohalk outorop and the history and development of 
the North Kent marshes. 

The sixtieth annual congress of the Union will be 
held next year in Folkestone during April. 


BASIC SCIENTIFIC RESEARCH AND 
PUBLIC POLICY IN THE UNITED 
` STATES 


ESPITE the concern still being exp rome m ths 

United States regarde (BA adequacy of 
port for fundamental research, of which Dr. W. 
Coolidge’ plea for more fundamental research effort 
(aee Sotence, 119, 110; 1954) ів a recent example, 
there is not the same note of anxiety on this 
soore in the third report of the National 
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Science Foundation*. Removal by Congreas of the 
AN million dollar oeiling' upon annual ap Tiations 
to the Foundation has permitted the Fo tion to 
assume greater responsibility for the support of basic 
research ; and the Board of the National Science 
Foundation has been. encouraged by the sympathetic 
of its probleme by many members of 
Oongreas, although misunderstanding of science and 
ita methods is still widespread. Wider publio under- 
standing of science, scientists and the implications of 
scientific development is of vital concern, in the view 
of the Board, not only to the Foundation iteelf, but 
also to the Federal and State Governments, academic 
institutions and industrial concerns. 

The limits of expenditure on fundamental research 
are now set, the Board believes, not by financial 
resources but by the numbers of men and women 
with the capacity, interest and willingness to pursue 
science. They constitute a restricted section of the 
population, and science is not the only profession 
calling for high intelligence and disciplined ability. 
Accordingly, solutions to many current problems 
resids in the long-term functions of the National 
Science Foundation, and in his foreword to ita 
annual report, Mr. Chester I. Barnard, charman of 
the Board, makes it olear that the Foundation is 
increasingly concerning iteelf with these long-term 
functions. 

Fundamental research has three relatively im- 
mediate : the production of scientific 
workers; the produstion of new knowledge, much of 
which may prove useful іп ways unforeseeable to-day ; 
and the application of the resulte of research to the 
solution of practical problems. These co ences 
could encourage & tendensy to utilize the Foundation 
for secondary purposes and administrative con- 
venience, or else government interposition in science 
to an extent which, by attempting to dominate, 
might destroy it. Mr. Barnard insiste that the Board 
is alive to these dangers and determined to operate 
во ав to minimize them ; and this contention is fully 
supported by the most inrportant seotion of the 
direstor’s pod namely, that dealing with science 


and ا‎ 
TT work of the Foundation durmg the 
M co 1з described by Dr. А. T. Waterman. Studies 
carried out by the Foundation of the Federal 
Research and Development Budget on which he 
here comments have already bean noted in Nature 
(172, 575; 1953). Dr. Waterman states specifically 
that it will be desirable to review periodically 
the relative support furnished to fundamental 
and applied science; but he pointe out that oen- 
tralization of support of fun: tal research in 
the Foundation will not be in the best interests of 
science unless, together with other research agencies, 
the Foundation can provide sufficient support for 
fundamental research to bring it in balance with the 
support given to applied research and development. 
Moreover, if operating agencies are to oarry on 
fundamental research programmes directly related 
to their operating functions, they must be assured 
of & continuous direct flow of fundamental knowledge 
relating to their practical problems, and their staff 
should be in affective touch with other scientific 
workers. 
Dr. Waterman’s report indicates oertain steps 
already taken by the Foundation towards the 


Year ending June 30, 108% 
ear une 
Banting Office, 10:3) 40 


the National Baenee Foundation. 
MEI. (Washington, Р.О. Gov. 
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co-ordination of Federal research, and he refers to 
the appointment by the Foundation, in accordance 
with the recommendation of the President's Materials 
Policy Commission, of а oommitteo to assist in 


development of measures to finanoe and execute 
such & programme ; and the identifloation and study 
of background data and questions of policy which 
affect the conduct of research and training in this 
Веја. Of even wider interest, however, is the section 
of this report which deals with travel restrictions on 
foreign scientists, and this pute the question of 
contacta between soientiflo workers in ite widest 


perspective. 

Dr. Waterman then turns to the question of 
admission of foreign scientists to the United Btates. 
Since the restrictions were enlarged between 1948 and 
1950, and afterwards embodied in the codified law 
which became effective in Deoerhber 1952, it has 
been the practically unanimous opinion of sciantific 
workers b relations between American scientista 
and their opposite numbers in countries friendly to 
the United States, particularly in the United King- 
dom and other countries in Western Europe, have 
deteriorated. At least half of ali foreign scientisia 
who apply to enter the United States meet difficulties 
or serious delays. Refusals of permission to enter 
are much less frequent, and the chief damage to 
international relations arises from в few instances of 
refusals to , and from the tedious- 
ness and uncertainty о the procedure even for those 
who are admitted. 

In testifying in October 1952, before the President’s 
Commission on Immigration and Naturalization, 
concerning the impact of existing immigration laws 
on science, Dr. Waterman pointed out that creative 
scientific ability is not circumscribed by Бауера 
boundaries. He referred to America’s 

s and soocmplshmenta fa pure enienee abroad 
in ing her own advanced technology and 
аайы! of living, Exoluding studenta, about three 
thousand foreign scientists are estimated as having 
visited the United States in 1951, and Dr. Waterman 
said that their importance to the scientific strength 
of the United States was out of all proportion to 
their number, as, generally they re- 
sented the best scientific mi of Hu feo world 
outside the United States. 

In closing his comment, Dr. Waterman made four 
specific recommendations which would, he believed, 
achieve a better balanoe between by isolation 
and security by technological achievement. First, he 
suggested a distinction between and 
criteria for temporary admission, particularly a visit 
of a few weeks or months, and those for permanent 
residence. For the former, he suggested that the 
criterion for exclusion might rationally be based on 
Present sympathetic association with & foreign sub- 
versive organization, rather than, as now, affiliation 
in an extremely broad sense of the word at any time 
in the past with such an tion. Third, he 
suggested that provision should be made for selective 
audit from time to time of applications for temporary 
admission by в competent, reliable and disinterested 
group with appropriate experience both inside and 
outside government. This ion is prompted 
by the wealth of experience accumulated with security 
ped in which a balanos must be struck 
isolation and technological achievement. 
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Lastly, if these suggestions prove impracticable, 
Dr. Waterman recommends the establishment of a 
separate section of the immigration law, creating a 
жи ear and expeditious system for admittmg 

{в pergeret ата ae 
өввогв and. leaders in fields of know- 


international professional organization. 

It is not known what reception these proposals 
met; but if in due course even the fourth only is 
adopted, some of the friction at present experi ienoed 
should be removed and в reel contribution Me to 
the exchange of thought, of experienoe and of know- 
ledge upon which the advance of science and tech- 
nology alike depend. As Dr. H. W. Dodds, president 
of Princeton University, remarked in & recent 
comment in the Universities Quarterly on the Seventh 

of the Universities of the Commonwealth 
last July, one welcome result of the presence of its 
American was to remove some misunder- 
i outaide the United States as bo the extent 
to which currenb Congressional practices have 
freedom of scholarship and of oom- 
munication. None the leas, it would be ungenerous not 
to welcome the firmness of Dr. Waterman’s evidence 
in favour of soientiflo and technological mobility and 
communication or to fail to note that the leadership 
of the National Science Foundation is in the hands 
of those who understand so clearly the fundamental 
conditions of the advancement of science and tech- 
nol and who are not afraid to add their testimony 
+ of other leaders in science, scholarship, 
teaching or industry, whether in the United States 
or elsewhere in the free world. 


PLANT GENERA 


HE Chronica Botanica Co. ban nos agen Dao 
botanista in ite debt by bri 
of в symposium (Cornell, 1952) of the yu: 

Bakery of Plant Taxonomista and the Botanical 
Society of America under the title of “Plant Genera, 
Their Nature and Definition" (CArontca Botanica, 14, 
3, 89—160; 1953; 2 dollars; Chronica Botanica Co., 
Waltham, Maas, ; Win. Dawson and Sons, London, 
W.O.1) The book contains a foreword by Dr. Frans 
Verdoorn, an introductory essay by Dr. Th. Just on 
“Generic Synopses and Modern Taxonomy” and the 
following symposium contributions: “Plant Genera, 
their Nature and Definition: the Need for an 
Expanded Outlook”, by Dr. G. H. M. Lewrenoe ; 
“The Anatomical Approach to the Study of Genere", 
by Dr. I. W. Bailey ; “Floral Anatomy as an Aid in 
Generio Limitation”, by Dr. A. J. Hames; “ 


Cyto- 
genetical Approaches, to the Study of Genera”, by 
Dr. R. О, Collins; “Cytology and Embryology in 
oe ind by Dr. M. 8. Cave; and 

онор au чу аа of Genera : 
dio Ro Role of Plant Geography in Taxonomy", by Dr. 
Н. І. Мыс Interleaved with these easays are 
facsimiles from eerly generio Floras. 

As the above titles indicate, the nature of the 
айша genda o HM mcr ы иш к ач 
is very fully reviewed and discussed; and whil 
delimitation of genera in all olaases of plante by hard- 
and-fast rules has not yet been found possible, there 
is general agreement that the genus is probably the 
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synthesizers, and bring to bear on 
each problem all relevant data from related fields of 
‘botanical study.. He also suggests a number of 
ктт. which may be taken to achieve this 
esirable Bailey considers that it is easential 
to determine ai Ears focis idis rial 
make to taxonomy, since some characters that appear 
to be relatively stable in some groups may be highly 
plastio in others; that is, internal characters are 
inherently no more reliable than external anes. Опо 
of his conclusions is that, because the anatomical 


dg ucl ur aio Dr. Eames pointa out that, in 
taxonomic and phylogenetic studies, the internal 
structures of the flower are just as valuable as, and, 
in some instances, for example, where perts are 

vestigial, may be even more valuable than, the 
external form. But the evaluation of internal floral 
structures, as evidence of natural relati i 

requires a wide knowledge of this fleld of observation 


some ific ones, may be surprisingly well 
defined, Dr. gives many interesting examples 


of the application of floral anatomy to кл of 


yields a quite 

view, and indicates that some of the included 
genera should be raised to family status. This illus- 
trates the critical importance of the combined 


tribution to the delimitation of genera, Dr..R. C. 
Rollins makes the аки, in determining the 
nature and limite o genus, ib is not & 
duastión that the fiveskas tian mus Тю diane ar Mis 
generic level or not at all: rather, the interest should 
centre on the relatedness of the species involved ; 


vourable groupe. 

The value of a knowledge of chromosome numbers 
in taxonomy is aritioalty considered and the use and 
limitations of the date asseased. Chromosome number 
affords valuable evidence for taxonomic purposes in 
some instances but not in others. Where chromo- 
some number is constant within a genus, & useful 
test is available for the inclusion or exclusion of в 
species where doubt as to its affinity existe; on the 
other hand, if both aneuploidy and polyploidy occur 


it may be useful as an indication of relationships 


NATURE 


t and. 


July 10, 1954 “vor 174 


between the species. It is held that chromosome 
may Pate 
definitions 


The general conclusions reached are that chromosome 
study provides, for taxonomio purposes, essentially 
the same kind of evidence as that derived from other 
pue по DIM P A ees пу aid 
in construction of the kind of 
generic prea а that most adequately reflects 
the evolutionary relationships of the component 
species and of the families to which they belong. 
The respective contributions of embryological and 
ee ee 
are also y discussed. 
effect of this collection of papers is to b pus n 
reader a fund of valuable and rng br 
Ga Gang apante af betan as they лар o Gata 
and traditional theme. 


STUDIES IN SOCIAL 
ANTHROPOLOGY 


IR JAMES FRAZER, & classical scholar and & 

type of prehistorian more than he was a historian, 
was interested in what he termed “the general laws 
which have regulated human history in the Peat 
and which if nature is uniform may be 
regulate it in the future". The lecture by Prof Max 
Gluckman on “Rituals of Rebellion in South-East 
Africa” * is the Frazer Lecture for 1952, and that by 
Prof. M. Fortest, which is his i lecture as 
William Wyse professor of social anthropology in the 
University of Cambridge, is in айтап with Frazar, 
сасон and Radcliffe-Brown that there 

are regularities independent ро and place in 
social organization and culture, defined as morale, 
law, custom and socially acquired capabilities and 
habits. Therefore, it is appropriate to consider here 
Frezer on the topic of uniformitiee about man’s 
natural status. 

Fraser was distinctly uncritical in his acceptance 
of what missionaries’ wrote about primitive culture 
and personality. For example, of the Kai Papuans 
of the 1899-1902 and earlier period, Charles Keyseer 
ee ey ilia] 
of an enemy, and parsimonious about making pey- 
menta to allies whom they needed to mount succesafal 
offensives, preferably with superior force, against 
some neighbouring small group of Kai they termed 
sorcerers. On aooount of these traite of character, 
the leaders of the amall territorial groupe into which 
ee ee децес ee 
times delayed launching attacks against sorcerers 
fot side iuterval of thine. after their fellows? deaths 
which they regarded as provocations. They attributed 
droughts, inroads of garden pests, bad luck in 
hunting and epidemics of colds in the head, whioh 
sometimes supervened in time of delay and of 
unreadiness for mounting attacks against sorcerers, 
to the wrath of the spirite of their kindred, which 


they wo in a mane cult, but whose deaths— 
ү чыр л л 
of Rebellion in South- Hast Africa. Frarer Lecture, 
1962) DEDI M ри 11--36. University 
t Cambridge 1900 Ina 
PY Eron, Pp. 47. (Cambridge Unironity 
1053) Bs. 
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provoked prompt retaliatory (that is, offensive) 
attacks against sorcerers. 

The Kai thought that the greatest love and the 
deepest sympathy which they could display to their 
dead was to retaliate for their dead against sorcerers, 
and so help their spirits to attain rest and peace in 
the other world, which in their belief was an under- 
world to which the spirits went about the time the 
flesh decayed on the skeleton. If the Kai had not 
feared the ghosts of their fellows more-than they 
feared the military power of an enemy, and more 
than they valued ther savings of shell ornaments, 
boars’ tusks and pork, which they expended to 
procure allies, they would not have launched their 
re ee ee NET gk dius 
peaceful. The Kai of the 1902-11 i 
German administration up to tho date of Keyes 
ublication in ““Deutach Neu Guinee” (edited by R 

euhauss) were peace-loving by nature, and in this 

t to be 


and some Papuans 

to phos face, знаеа е кд bou 
p TETT M M coe E 
pean wars over religious differenoes. In his work 
**The Belief in Immortality” (Vol. 1) he summed up 
this view of uniformity in human nature, and of 
general laws which have prevailed in human history, 
with the remark : “The state of war, which normally 


hostility is a desire to appease the angry 
ghosts of friends, who are supposed to have регі 

by the baleful arta of sorcerers in another and 
who, if vengeance is not inflicted on their real or 
imaginary will wreak their fury on their 
undutifal fellow tribeamen. Thus the belief in 
immortality has not merely ooloured the outlook of the 
individual upon the world ; 1t has also deeply affected 
the social and political relations of humanity in all 
ages; for the religious wars and persecutions, which 
distracted and devastated Europe for centuries, were 
only the civilized equivalents of the battles and 
murders which the fear of ghoste has instigated 


The remark is ае es юлы Sor 
а ae 

motives and character. Another mstanoe of the kind 
is the thesis of “The Golden Bough”, which discusses 
in odd places the homicides of divine kings by ther 
successors, with no good reduction of miscellaneous 
facta to a formula including the affair of Cromwell 
and Charles I, or the homicide оа аса n 
Serbia in 1914. Ruth Benedict and Margaret 

have also written anthropological works in the culture 
and personality field; but, as Bernard Notcutt notes 
in his recent work entitled ‘The Psychology of 
Personality", what the subject needs at the moment 
is some kind of discipline. Papuan culture, although 
it varied somewhat in different areas of New Guinea, 
кону oa not vary m an entirely disorderly 


and partly with an intention of testing 
Margaret: Meads 8 theories about Papuan character, 
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we studied abow-and-arrow ‘fighting’ over Boroery 
among the Kamano Papuans in 1985. The Kamano 
said upon question in 1951—52 about motive that 
they had not thought that the spirits of their dead 
needed their former actions against sorcerers of 


ghosts required the deaths of вотот; and they 
not feared ghostly commination for delay in 


launching offengives, although they had not delayed. 
The provoking natural deaths which had preceded 
the fighting incidente we had seen in 1935 had taken 
place one, five days before an incident broke out, 
and one nine days before another. We investigated 
antecedents and sequences in detail; but there is no 
Space to discuss them here. 

Nature, when known, is a oritio of such gross 
imputations of ity for the purpose of 
punishment or of dispute of land tenure as may be 
xu, pere ee ias биер риу 
and one may be interested in the truth or error of 
statements claiming to state uniformities about man’s 
natural status without expectation that men will 
return to prehistoric conditions. Prof. Fortee's 
inaugural lecture takes issue with a view expounded 
by Evans-Pritchard in his “Social Anthropology" 
that ‘social ' are not ‘natural systems’ and 
that therefore social anthropology and sociology need 
not have ав their aim statements of uniformities 
about man’s natural status. Prof. Gluokman dis- 
cusses first-fruit rituals of the agricultural year among 
the Zulu and the Swazi. The thesis is that ritual 
expresses the tensions of the social organization. A 
similar thesis is maintained by E:vans-Pritchard in 
his Frazer Lecture for 1948, “The Divine Kingship 
of the Shilluk" of the Nilotio Sudan, with a note 
that there was no knowledge that actual regicide 
had occurred often in their unwritten past. 

В. F. FORTUNE 


THE HANFSTAENGL COLOUR 
COLLOTYPE REPRODUCTIONS 


HE colour reproductions of old and modern 


the War were unobtainable in many countries, are 
happily once more available. The firm of 
is well known for the high quality and fidelity of ita 
reproductions ; moreover, it has covered & very wide 
range of original paintings and schools—from the 
classics to the impressionists and expreemioniste. 
The Pallas Gallery, Ltd., 288, Albemarle Street, 
London, W.1, are sole agenta in Great Britain and the 
British Commonwealth for Меветв. and 
has recently issued a well-illustrated catalogue of the 
150-odd printa now available. The prices аге 42s. 
52s. 6d., 63s., and 73s. 6d.; and some four-oolour 
prints (20 in. by 16 in.) may be obtained at 21s. 
each 


Among the various artista represented are (with 
examples given in brackets): Italian School = 
Botticelli); German School (Durer, Holbein) ; Flem- 
ish and Dutch Schools (van Dyck, Rubens) ; French 
Impressionists (Renoir, Monet); Post-Im: 

8chool of Paris 
German Expres 
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Roloff) and flower pieces and genre pictures 
(Berndt). 

The reproduotion submitted for review is 
ee oy 4. Roloff (24 in. by 293 in., 


and tonal qualities of the original, for the impasto, 
though evident, is not intrusive. From the purely 
technical point of view, closer register in the printing 
would have added to the exoellenoe of this reprodus- 
tion ; but this does not detract fram the fact that it 
is а splendid RUPES of printing. Moreover, the repro- 
duction i oonveys the gripping vitality of the 


cunning, i 
aad virility from the animals to the elements around 
them. бо excellent is this reproduction of a superb 
painting that anyone would surely be proud to possess 
it. 

Men of science, whether academically interested in 
ically 


appreciation ; but all will be grateful to the Pallas 
Gallery, Ltd., for making these printe again available, 
and at such ‘comparatively modest I pue 

F. Banm 


AMERICAN PHILOSOPHICAL 
SOCIETY 
YEAR BOOK FOR 1953 


ра "Year Book 1953" of the American Philo- 
hical * covers the year ended 
Фере 81, 1953, and includes the customary 
brief history of the Sooiety, and в оору of its charter 
and laws, together with lists of officers and oom- 
ланысы Donec ee 


progress in implemen 
and says that the search for secondary material 
pertaining to the evolution theory is meeting 
with much success; nearly five hundred volumes 
have been added, and more letters to and from 
Derwin and his associates have been The 
collection promises to become one of the foremost on 
the subject in the world. 

More than a third of the volume is occupied by 
the report of the Committee on Research, which 


details 151 grants, 185,661 dollars, from the 
Penrose Fund, totalling 15,750 dollars, from 
the Johnson Fund, and eight, totalling 15,255 dollars, 
from the for in Clinical 


Medicine. Five grants, totalling 15,700 dollars, were 
also made during the year from the Michaux Fund. 
fan eo Gea cee O 
ee ae ir alpha y by 
sciences. Among the more detailed of these sum- 
maries may be mentioned those of the following: 
O. Struve, on measurements of the spectrum of 
Capella, which point to 0-0 for the maas ratio 
of the oool component to the hot component; 
Н. L. van Dyke, on the formation of alkyIbenzenes 
Hun the Friedel-Crafts, Fittig and Grignard 
1055 Веера Fi dA Pp el? Philadelphia : Ашен Philo: 
sophioal Society, 1064.) 
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reactions ; Н. 8. Colton, on Lower Pliocene mam- 


. Chambers, 
permeability of the egg of Fundulus (sea minnow) to 
water and electrolytes, which suggest that the oon- 
stant plateau level of the pressure observed when the 
eggs, activated by were freshly shed into 
sea water, is dus , if not entirely, to the 
ability of the perivitelline colloid to hold water, and 
possibly electrolytes, irrespective of the tonicity of 


the surrounding media; 8. S. Roback, on the 
tendipedid larvs of the hia area; R. I 
Sailer, on the signifloance of hybridization among 


pe ey e о. 


high-water and low-water level is due to a consider- 
able extent to the browsing oe of beaked 
E ы ү 

studymg the 


spore 

Sil dd much асте сано ion and 
that hybrid spores are not in ves completely 
diagnostic ; morphology of the specimen. must be 
considered. J. Merkle reporta on an ecological analysis 
of the meadows on the Kaibab Plateau, Arizona ; 

F. D. Reed on progress with a monograph on the 
Calamites; D. J. Rogers on variations in Manthoi 
utilissima and related species in Jamaica and Costa 
Rica; and W. A. Weber on variation in Balsamorhiza 
(Compositae). 

R. A. Waterman deeoribes an ethnologicál and 
ethnomusicological feld investigation of the aborig- 
inals of 28 North-Eastern Arnhem Land, Aus- 
tralia; N. C. Li reports on his investigations on the 
stability of rino 00 
oxidized glutethione and of 
oxidized glutathione; D. 
gations of the biochemistry of nuoleio acids with the 
Beckman ultra-violet speotrophotometer and the 


International refrigerated centrifuge; and L. W. 


hemodialysis to remove седеа re-evaluate 
the toxic factors in uremia and in studying the 
effect of dialysis ion of urea, in 


upon the 
which the value and versatility of the artificial 
kidney in treating and investigating problems of 
fluid and electrolyte metaboliam have been demon- 
oco 


Among reports on research work grouped under 
the humanities which are of scientific interest may 


be noted those of E. G. Allen on John Abbot, 
the ornithologist of Georgia, which should facilitate 
the writing of his biography as well as an acoount 
of his pioneer work in natural history in America ; 
G. E. Fay on the archeological cultures of the 
southern half of Sonore, Mexico; A. J. B. Wace on 
excavations at Mycene, Greece; 8. В. Weinberg on 
the comparative archeology of the Aigean and the 
Near East in the Neolithic period; W. D. Wallis on 


the rs a M Maliseet (Malicete) and of 
the Micmac of New Brunswick, Canada ; 


geometric and orientelizing art in Ionia with special 
reference to vase-painting and minor arts. 
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MEASUREMENT OF EYE 
` MOVEMENTS ACCOMPANYING 
VOLUNTARY HEAD MOVEMENTS 


By F. HODGSON and Da MARY P. LORD 


Department of Physics, Chelsea Polytechnic, Manresa Road, 
London, S.W. 


MONG the many methods of eye-movement 

measurement which have been degoribed, that 
using the corneal-retinal potential difference is 
notable for causing minimum interference with the 
subject. The method has been fully described else- 
where!; but в brief résumé will be given here. 

A steady potential difference exists between the 
back and front of the eye, the latter being more 
positive; the magnitude of the potential differance 
is of the order of 1-2 mV. As в consequence of this, 
when the eye moves to left or right, a change occurs 
in the poteritial difference between pointe on the 
skin on either side of the eye; a similar change 


ooours between pointe above and below the eye when ' 


the eye moves up or down. These potential changes 
can be detected by pairs of electrodes attached to 
app iate points on the skm. When amplified and 
recorded, the changes may be used to deduce the 
horizontal and vertical deflexions of the eye, since 
they may be shown to be directly proportional to the 
angular displacement of the eye. For the measure- 
ment of horizontal eye movements, the electrodes 
may be placed, either one on each temple, giving the 
movements of both eyes, or one on the temple and 
the other on the nasal bone on the same side, giving 
the movements of one eye only. 

The oornealretinal potential method has the 
further advantage that, 1f flexible leads are used for 
connecting the electrodes to the amplifier, the head is 
quite free to move, and therefore eye movemente 
ocourring during head movements may be investigated. 

In the present experimenta, movements of the 
eyes and head about vertical axes have been recorded 
simultaneously. The electrodes used were concave 
copper disks 1 om. in diameter, placed one on each 
temple and held in position by adhesive tape. A 
third electrode of 2 om. diameter was fastened behind 
one ear and oonneoted to earth. Light sareened leads 
connected the electrodes to a high-gain symmetrical 
d.o. amplifier, the output of which operated a push— 
pull cathode-follower output-stage’, driving one pen 
of a multichannel recorder unit. The sensitivity of 
ihe method was limited by the noise-level of the 
50-о./в. piok-up from the subject, which was usually 
equivalent to 4-1? of eye movement. To keep the 
50-о./в. hum ab this low level, it was пеоеввагу to 
lower the skin remstance of the subject to not more 
than 2,500 ohms. This was effected by using saline 
jelly, contained in the hollow of the electrode for the 
actual skm oontaot, and by thoroughly cleanmg the 
akin with electrode jelly and cotton wool. To 
eliminate noise caused by the leads pulling the 
electrodes when the head moved, each lead was 
attached to the akin with adhesive tape, about 1} in. 
from ite electrode. 

Preliminary photographic work had shown that 
the head oan, when free, rotate about & single near 
vertical axis; the inclination of this axis to the 
vertioal d ded on the sitting posture of the 
subject. ead movements about this axis were 
recorded simultaneously with the eye movements 
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Flead-movrament apparatus and electrode positions 


Fg L 


by another pen of the multichannel recorder. Each 
subject wore a plaster cap (Fig. 1) m» the top of 
which was embedded a 5/16-in. spindle, placed go as 
to oomnoide with the axis of rotation of the head. To 
ensure that the spindle rotations followed those of 
the head completely, a dental wax impression was 
made for each subject, and rigidly connected to the 
plaster cap by & brass rod and stripe, as shown. The 
spindle was connected by a flexible bellows-type 
coupling to the spindle of a linear potentiometer. 
The potentiometer was held in в cradle above the 
head of the subject, who was seated in в specially 
constructed chair; provision was made for the 

tiometer axis of. rotation to be tilted slightly 

m the vertical, if necessary. -A potential difference 
of 860 V. was applied to the terminals of the potentio- 
meter, and the output from the slider was applied to 
the gnd of an output valve, which operated a second 
pen of the recorder. 

A third pen of the recorder produced time markings 
at the rate of 10 per second, being connected to a 
multivibrator, synchronized by the 50 o./s. mains. 

The apparatus has been used for investigating eye 
movements sesociated with two types of side-to-side 
head movements: those performed in the subject's 
own time without smgnifloant pause at the extreme 
positions; and those performed at the operator’s 
request with pauses of a second or so at the extreme 
positions. In both cases, three speeds bf movement 
were attempted—fast, medium and slow. Movements 
of the eyes with no attention paid to the eyes have 
been recorded for both types of head movement. 
For the first type only, eye-movement records have 
bean obtained when the subject tries to maintain his 
eyes in the central position relative to the head. In 
all cases, records have been obtained for eyes both 
open and closed. 
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A detailed acoount of the results obtained will be 


the speed of head movement. However, the saooade- 
e ee ee 
his eyes in the central position in the head than when 
no attention was paid to the eyes ; moreover, further 
investigation showed that the subject can maintain. 

ion on а stationary object while moving the 
‘head. The records also show that the head move- 


of the eye—from an instantaneous position of rest, 
‘the head moved before the eye. The effect of closing 
the eyes seems to be merely one of damping. 

We wish to thank the subjecta, Mesars. I. М. 
Gibson, B. Moffitt and K. J. Spain, with all of whom 
we have had stimulati discussions, and Mr. G. 
Mallet for assistance with the construction of the 

tus. The continued financial rt of the 
i авола Coun is grtafllyadknowledged 


2 Carmichacl, КОВ ОН е ” 
arrap, 1045). pii 


* Asher, EL, Blectromes, $3, 170 (1951). 


ELECTRON DIFFRACTION 
DIAGRAMS OF CELLULOSE MICRO- 
FIBRILS IN VALONIA 


By Pror. R. D. PRESTON, F.R.S., and С. W. RIPLEY 


Biophysics Subdepartment, Botany Department, 
S Untversity of Leeds 


LECTRONMICROGRAPHS of native cellulose 
(cellulose I) invariably reveal the presence of 
long narrow threads, termed microfibrils, whatever 


mo chains of cellulose lying more or lees 
parallel to each other. It has indeed been claimed, 

using arguments based on the breakdown of cellulose 
та айрыш and, that the mioroflbrils are built from 
sub-unite resembling ‘micelles’ and should therefore 
i Direct evidence 


In the course of à reinvestigation of the structure 
of the walls of Valonia, we have found it possible so 
to modify our Philips electron microeóope as easily to 
record electrqn diffraction patterns. These to в large 
extent provide the direct evidence as to the structure 
of microfibrils. Since, in addition, they have a distinct 
bearing upon the statements which have recently 
been made concerning the wall structure of Valonsa', 
they are presented at this time as being relevant both 
to the general problem of cellulose structure and to 
the special one of Valonia cellulose. 

Material has been examined of V. maerophysa 


collected at Naples and of V. veniricosa, the specimens - 
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and а шл талу шо Three 


i unshadowed. 
trast is therefore lacking in the electronmiorographs, 
but the general run of the microfibril directions can 
nevertheless be seen. 

In Fig a шо о beginning 
ut 1h одо à ihe dingrani: can Da шаги OA 
ч usd We cies e тИ 54 A. and a 
bi at cst e atone which will be discussed 

with Fig. 1, b shows that tbe 


ler. d 
А lies at right angles to this 


SESE oe Gs ae ae 


molecular chains of cellulose lay along the length of 
the miorofibrila. Equally, in Figs. 2 and 8, the two 
ааа e о 
corresponding row of arcs. This constitutes, there- 
fore, direct evidence concerning the orientation of 
radial broadening of the sros is, however, just as 
impoasible of uni л ав ib is in X-ray 
оо 
hurting now to. the apesial Ji oblem of the organ- 
ization of the cellulose in Valonta, one or two relevant 
аш t points may be made. The aro oor- 
to planes of 6:1 A. spacing is recorded 
only what tho specimen. has torn and ono odgo ha 
Sane a to be oom- 
рому M AN со Fi aro is miming. 
this thoroughly desiooa: Esfera therefore, the 
planes of spacing 6-1 A. tend to lie parallel to wall 
, just ав they were shown to do in air-dried 
material by the X-ray method‘. It should further 
be recalled that в similar uniplanar orientation has 
been demonstrated in wet, living specimens of 
Rhizoclonium’, a filamentous the wal 
structure of which resembles that of Valonia very 
closely. This orientation is therefore maintained over 
the whole range of water content. In quoting the 
ee ы. stated same sixteen 
4, that this orientation then observed m 
ried mataria] might have been induced by 
dedo Steward вла  Muhlethaler* have 
evidently failed to appreciate the more recent 
observations on fresh specimens’. 

The microfibrils do not therefore roll over markedly 
even under the intense desiccation in the electron 
microscope. It is consequently impossible to con- 
cerve that desiccation oould effect a massa reorienta- 
tion of the miorofibrils such as Steward and 
Muhlethaler* seem to consider in comparing their 
three-layer repeat structure with the original two- 


the 
Steward and Muhlethaler*, it is quite incredible, on 
this as well as other grounds, that a change in 
orientation induced by desiccation can have any part 
to play. P 
The di here are significant im still 
another way. The original findings of Preston and 
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Figs. 1-3. (4) Electron diftraction 
same spectmen, wang amelie sirtp 
ID mmu 
Mg. l1. А 
magnification 


Wig. 2. Түр шеше ber econ Шат angle алоца, 2. b, 
ОР женер Pot dre OL A ine ae 


orientation 
Note the single se of prominent 


Fig. 3. Two lamella mter-microfihrilar angie about 80° 


Astbury‘, based on some 15,000 X-ray diagrams from 
many adult vesicles, were that the wall oonsiste of two 
sete of lamelis, the oelluloee chains crossing at an angle 
which was variable from place to place in one vesicle, 
and from vesicle to vesicle, between about 60? and 
about 90°, Steward and Muhlethaler*, from what 
must be far fewer observations and certainly based 
on a very much smaller bulk of material, claim 
that the wall is three-layered with an angle of 60° 
between the three seta of cellulose microfibrils. We 
have taken up to the present at least two dozen 
electron diffraction diagrams and these lend full 
support to the findings of Preston and Astbury‘. 
None of them reveals the presence of more than two 
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diagrama; (b) eiectronmierogra of identically the 
катоде as a 


lamella, equatorial 
600. Note that the edge of the spectmen to the left has rolled up. 
This has caused а weak 61-4. aro to develop in Fig. 1, « 
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seta of arcs even when three seta 
of microfibrils are vimble in the 
electronmicrograph of identically 
the same specimen. We do not 
propose at the moment to lay 
any stres on the absence of dif. 
fraction from one set of mro- 
fibrils sinoe it is difficult to be 
sure that all three seta are present 
m equal &mounta; but rather 
to emphasize that the commonest 
type of observation is that re- 
corded in Fig. 3. 1f, m such 
cages, there could be lamells with 
a third orientation stripped away 
durmg specimen preparation, then 
the mutual angle between the 
microfibrils could not be anywhere 
near 60°. On the whole, tho 
evidence at present available in 
mature vesicles leads firmly to & 
basio structure of iwo seta of 
microfibrils at an angle less than 
90° to each other, with an occa- 
sional third set mterapersed. Only 
m the special ciroumstance that 
the angle between the two basic 
seta is 60° can there then be, even 
sporadically, three seta at 60°. 

It ів not proposed to comment 
further on the ial case of 
Valonia until further work in pro- 
greas is completed. Two general 
facts may, however, be quoted 
which have not hitherto bean men- 
tioned in the discussions on Valonsa. 
First, it ig now quite clear that 
some, perhaps many, algal walls 
reveal the presence of microfibrils 
in the electron microscope but 
yield only very diffuse X-ray 

5 Not all muerofibrils 
visible, therefore, are crystalline 
or, indeed, cellulosic’. Secondly, 
some other than Valonta, 
notably the Cladophorales (except 
the Spongomorpha group), show 
the same of wall structure 
as Falonia*; and here only two 
seta of mucrofibrila have been re- 
ported, and both the mterchain 
angles (derived from X-ray dis- 
grams) and the intermicrofibrillar 
angle (observed ın the electron 
microscope) are commonly about 
90°. The condition m Valonta should 
therefore not be dealt with solely 
as в special case but should: be interpreted in terms 
of this very wide background we now have of algal 
wall structure generally. [May 13. 
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arc, Fig. 1, b, 


Tragnificatian 6,000. 


i Ranby, B G., daa Chem BSoemé., à, 640 (1049). 
* (ж) Preston, В. D., and Astbury, W. T., Watwrs, “173, 208 (1954). 
(5) Steward, V. Ù., and Muhlethaler, E., Nature, LS. 906 (1964). 
+ Preston, B. D. and Kuyper, D., J. Жер. Bot., 8, 247 (1951). 
< Preston, В. D., and Astbury, W. T., Pros. Roy. Soe , B, 18$, 76 (1987). 
з я; j D» Жейн, H, and Wardrop, А. В, Nature, 188, 067 
* Steward, F. C., and Mublethalsr, K., Ая. Bot, N.B , 17, 206 (1058). 
т Mieolai, B., and Preston, В. D. (to be published). 


* ‚ W. T. and Preston, B. D., Proe. . боо, B, 189. 54 
1940). Nicolai, H, and Frey-W. А, 30, 401 
198 Wicolaj HL, and Preston, В. D., Proe. Roy. Soe., В, 140, 
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. LETTERS TO THE EDITORS 
The Editors do not hold themselves responsible 
for opinions expressed by their correspondents, 
No notice is taken of anonymous communications 


Synthesis of Branched Polymers 


Lrrrrm is known about the behaviour of branched- 


chain polymer molecules either in solution or in the 
solid state. One of the difficulties hindering the 
acquisition of this knowledge із the lack of synthetic 
methods for building molecules to a predetermined 
pattern. This communication is concerned with one 
approach to a solution of this problem in the case 
of vinyl polymers. Polystyrene may be taken to 
illustrate the application of the method. 
Polystyrene im solution in carbon tetrachloride is 
brominated photochemically аф ` room temperature 
until the bromine content rises to about 5-10 per 
oent. The brominated polymer is dissolved in styrene 
monomer and the solution irradiated with ultra- 
violet light of such a wave-length that the bromine 
вое агаараа pari Has Ca ae ani i 
bromme atoms both of initiate polymerization, 
branches growmg from the polymer radicals. Unless 
the bromine content of the initiating polymer is very 
low the uct is precipitated as & gel, showing that 


croga- has occurred by the radical branches 
iieri However, cross-linking may be ted 
by the addition of carbon tetrachloride, which then 


acts as a transfer agent and gives rise to shorter 
branches. By a judicious choice of conditions it is 
possible to obtain & mixture of branched-chain poly- 
Ж даг ee о йыр E 
cular weight that two components may be sep- 
arated by fractional precipitation. From the frastion- 
ation resulta, it is possible to estimate the weight 
fraction of high polymer molecules present as 
branches. The use of styrene monomer labelled with 
carbon-14 for the branch-growth polymeration 
makes possible an alternative determmation of this 
quantity. 

The determination of the number of branches per 
nol is more difficult. From the observed rate 

ion it is possible, with a knowledge 

S o ana velocity constants of propagation and termins- 
Hon "snd of tin transfer тыюу constabit of ie 
styrene radical for carbon tetrachloride, to calculate 
the average length of the branches. 

Unfortunately, transfer constanta are not known 
with & very high degree of precision. Determination 
of в length of-the branches and the weight 

Ош of the branches enables & simple caloulation 
of da the of the branches. A second method 
is available for determining the frequency of the 
branches. The branched polystyrene will have a 
smaller bromine content than the starting material 

because of the dilution affect of the added 

ches and partly because each branch replaces a 

ee atom. The bromine contents of a brom- 
inated polymer before and after branching were 
determined by the neutron activation technique and 
provided data for the caloulation of the number of 
monomer unita in the backbone of the polymer per 
branch. The resulta of a number of branching 
el EE are summarized in the accompanying 


The branching figures given in the table have bean 
calculated from the fractionation data. The molecular 
weighta of the backbones of the polymers have been 
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а uw ne oe еше 
inated linear po 
Tas age of exper nee f radioactive monomer 
was used. This tracer indicated that the 
product was 85 per cent branched, or one branch 
per 480 monomer units of backbone. Bromine 
analyses on the branched polymer F1 indicated опе 
branch per 350 monomer units of backbone or 
40 cent branched. 
with radioactive monomer and the 
determination of. bromine by neutron irradiation 
were carried out in collaboration with Dr. J. C. 
Bevington, whose advice and assistance 
acknowledged. TES work iw ben exit ones 
vinyl polymers. 
M. Н. Jonna 
Н. W. Миіупли 
W. G. P. Бовивтвом 


` i t b, 
University of Birmmgham. 
May 19. 
* Bevington, 2. O Moville, IL W., and Taylor, В. P., J. Polymer Sol, 


Chemical Action of lonizing Radiations : 
Excitation of Optical Levels by Particles 
of Relatively Low Energy 


lr is well known that the energy losb by the fast 
particles of ionizing radiations is ultimately used for 
the excitation of discrete states, for ionization and 
for giving to the secondary electrons kinetio energies 
lees than the first excitation-level of the atoms or 
molecules in the system!. 

When the kinetio energy of the charged particles is 
large compared with the ionization and excitation 
potentials of the atoms or molecules present, exorte- 
tion (and ionization) will be distributed among all 
the atoms and molecules in the system according to 
their relative proportions. However, as the particles 
are slowed down, they are no longer able to excite 
those species the excitation potentials of which are 
greater than the kinetio energy of the exciting 
particles. Therefore, from a oertain point, excitation 
(and ionization) will be confined to atoms and mole- 
culea with a sufficiently low excitation (and ionization) 

tential; these processes will go on ва long as the 
Tics energy of Dis changed péruisloo ds than 
the lowest electronio excitation poten 

A case which is of particular interest is represented 
by dilute aqueous solutions of many organic and 
inorganic compounds. It is well known" that water 
itself does not absorb light of wave-lengths greater 
than about 1800 A, as its first continuous absorption 
band stretches from 1480 to 1860 A. with a maximum 
at 1665 A. (~ 7-5 eV.). Therefore, in dilute aqueous 
solutions, at electron energies greater than about 
7:5 oV., chemioal effects will be due mainly to the 
action on the water (“indirect effect’), as most of the 
radiation energy will be absorbed by the solvent 
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(water). In this region, there will only be a relatively 
small ‘direct effect’ on the solute, proportional to ite 
concentration. However, the situation will be 
different when the exciting particles have energies 
leas than about 7:5 oV., as in this region excitation 
of optical levels of substances with absorption bands 
im the nearer ultra-violet and im the visible region 
may become important. 

Although it is difficult to give a detailed theoretical 
treatment of this effect, the action of charged 
particles should, according to Fermi’s theory*, lead 
to the excitation of atoms and molecules, and could 
Ботове an effect similar to the photo-exoitetion by 

a light quantum of correspondmg energy. From 
Fermi’s theory* the cross-section, g, for such an 
excitation prooees is given, to a first approximation, 
by: 

g ос [fa(v)dv]/e, 


where a(v) represents the optioal absorption coefficient 
for the frequency y and v is the velocity of the 
particle; thus, this excitation cross-section is pro- 
portional to the optical transition probability and 
inversely proportional to the square of the velocity 
of the exciting 

It is obvious that the yield of this excitation effect 
is proportional to the concentration of the solute 
component under consideration. Therefore, this 
effect will, in general, lead to & dependence on the 
concentration of the solute, which is different from 
that arising through the interaction of the solute 
with tbe radicals formed by the ‘indirect effect’, 
that is, by the action of the radiation on the solvent. 

Some estimate of the order of magnitude of the 
increase in the chemical yield due to this ‘direct’ 
effect can be made as follows: if one assumes that 
the energy (W) necessary to create an ion pair in 
liquid water is of the same order as in the gaseous 
state (~ 88 eV.), about three electrons will be pro- 
duced per 100 eV. Under optimum conditions, that 
is, when each of these electrons would be capable of 
exciting one molecule, one may get an additional 
yield of three excited molecules per 100 eV., due to 
the low-energy electrons. 

For example, with methylene blue (Mb) aa solute, 
the three excited methylene blue molecules, (Mb*), 
could lead eventually, by reaction with a suitable 
&ooeptor (A00), to three molecules of the correspond- 
ing semiquinone (MbH) кы to the photochemical 
Teaction’, namely : 


Mb* + Аос — МЬ- dd Mb- + H+ = MDH. 


On the other hand, electronic excitation of а mole- 
оше such as hydrogen peroxide should lead to в 
dissociation. in an additional yield of 
(8 x 2 =) 6 hydroxyl radicals, in conformity with 
the photochemioal primary process in the ultra-violet, 
namely': H,O, + Ау > 20H. 

It ів clear that these effecta are not confined to 
aqueous systems and may be of considerable import- 
ta ee ae ee or multi- 
component containing & relatively high 
portion of solute Ses aoaie Ge then Go et 
abso: bends extending farther towards the longer 
wave- region of the spectrum than those of the 
solvent or of some of the other 

It also follows that, in the study of the chemical 
action of ionizing radiations in solution, extrapolation, 
for example, from more or less concentrated aqueous 
solutions to the behaviour of water iteelf, is not 
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permiseible without due consideration of such ‘direct’ 
effects on the solute. 
I wish to thank Prof. R. E. Peierls for many 
valuable discussions. 
Josmeu Wiss 


о. Бен Н. A, and Ashkin, J, "Experimental Nuclear Physics”, 
Begrá, 1 (Wiley, 1953). 

Pu ERR LEE. J. Opt, Soc. Amer., 43, 753 (1963), 
t Weiss, J., Nature, 183, 748 (1044). 
t Fermi, B., Ж. Phys., 30, 315 (1924). 

э Weis, J., Trans. Farad. Soc., 85, 48 (1080); Symp. Soo. Кар. Diol., 
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ir 0., Dawsey, L. H., and Rios, F. O., J. Amer. Cm. бое, 
1, 1871 (1029). 


Heats of Formation of Gaseous Fluoro- 
and Fluorochloro-Carbons 


Tus heat of formation of carbon tetrafluoride was 
determined by von Wartenberg! by meesurement of 
the heat of combustion of potassium in the gas to 
Sene tassium fluoride and carbon. We have re- 

his work and made similar measurements for 
Soveral other fully halogenated fluoro-compounds, for 
which previous experimental determinations were 
lacking. The general technique used was the same 
as that of von Wartenberg—in particular, the 
reaction chamber was of the same size and design 
as his, and the reaction was likewise initiated by 
striking в d.o. aro between & graphite rod and а 
quantity of potassium, filtered from oxide, contained 
in a nickel crucible. The ignition energy was, however, 
measured more reliably by recording the arc current 
and voltage simultaneously on a moving film by 
means of a double-beam oscillograph. calori- 
meter was of the isothermally jacketed type, with 
kerosene as the calorimetric fluid, the heat capacity 
being determined electrically. 

To minimize errors dué to pyrclysia, an excess of 
potassium was used with each gas. The amount which 
had reacted was determined by volumetric analysts of 
the aqueous extract of the solid residue for chloride 
andjor for fluoride. Although the potassium was 
manipulated in argon so far as possible, it was also 
necessary to determine the amount of carbonate in 
the residue, in order to apply а small correction for 
heat evolved in the reduction of potassium dioxide 
by carbon. 

In deriving the heats of formation (AHj) from the 
observed. heats of reaction, the values for the 
heats of formation of potassium fluoride and chloride 
were — 184-5 and — 104-2 koel.[mole *. 
Also, since the carbon produoed in the reaction was 
found by X-ray diffraction to be highly amorphous 
(contrary to von Wartenberg’s statement), an assumed 
enthalpy decrease of 2.5 او‎ atom was allowed 
for the transition to 

Table 1 gives a list of the average values for АН; 
for each gas at 25° О., referred to the elements in 
their standard states. For oo i the 0.8. 
Bureau of Standards values" for related hydro- 
carbons and chloro-compounds are included in the 
table, with some values derived from 

published heats of combustion of the chloro- 
unds* (all referring to the gaseous state at 
.). 

Apart from the case of fluarotrichloromethane, 

the reproducibility of the resultas was satisfactory ; 
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* Of. von Wartenberg's — 231 + 3 koal mole 3 “е 


mole when corrected to 


but it is known that they are affected by several 
errors small in amount though difficult to evaluate; 
for example, the solid residues after combustion 
liberated amal amounts of acetylene and olefin on 
treatment with aqueous aloohol, and in several cases 
the reaction vessel after the combustion was found 
by maae-spectrogrephio analysis to contain traces of 
gaseous fluoro-compounds other than the one under 
test. An indication that our results are a&aoourate 
at least within 10 koal./mole is that, according to the 
table, the heat evolved in the reaction ОЕ, + Cl, > 
(OF,Cl), should be 51 keal.fmole, whereas Lacher 
et al! by direct measurement found 57:3 koal.[mole 
(accuracy 1-2 per cent). It may be noted also that 
the incrementa in AH; for the replacement of a 
fluorine atom by a atom are within the 
range (41-52 koal./mole) which can be inferred from 
Swarts’s measurements of the heats of combustion of 
various y fluorinated organic compounds‘. 
to the above resulta the О О and C=C 

bue ndi Aed сти есу шы 
tested must be considerably leas than m ethane and 
ethylene respectively, if the O—F linkages have the 
samo average energy as in OF,. 

F. W. Ківкнатри 

F. G. DAVIDBON 
Imperial Chemical Industries, Ltd., i 


Research t, 
Widnes Laboratory, 
Widnes. 
March 9. 
Tea eR: per, em rm Sa eS 


1 Belected Values of Obernieal Tharmodynamio 
of the U.S. National Bureau of Standards, Washington ы 


те oon тшу, V. and В F.D 
эё бека! D Etanoa? (Reinhold, Kew Non, 1580), 
T omi pure eae et соке 
* Lacher, J. pap aged Amer. Cham. Soo, 71, 1380 (1949). 
* Swarts, F. » 12, 919 eie carat eae Бурин 
aki, W., and ' J., Od. (1917). 


Adsorption of Alkyl Xanthate and 
Dithiophosphate on а Cleavage Face of 
Galena as revealed by Electron 
Diffraction 


XANTHATHS and dithi te are tho two 


principal collecting reagents m the flotation for 
sulphide minerals. They ha have structural formuls 
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Bey ner аап ык аншы M. en 
alkali metal or amménium ion. It is 


ee ey атоону Oe ee ures 
the mineral surface 


"ons GE aa шош мейди киш 
xanthate solutions with both fresh and oxidized 
galena cleavage faces by electron diffraction! (galena : 
PbS, NaOl-type oubio* with a = 5-02 A.; cleavage 
face, (100) ). With the latter faces the main inter- 
actian was the attachment to the surfaces attacked 
of the precipitated lead xanthate crystallites in fibre 
orientations’. With the former faces, including the 
slightly oxidized ones, the electron diffraction pattern. 
shown in Fig. 1 was obtained with 100- or 500-mgm./l. 
solutions. It consisted of diffuse vertical streaks 
situated on vertically elongated galena spots at any 
azimuthal setting of the orystal to the electron 
beams. The pattern gradually changed into two 
haloes within & few days in air. The streak pattern 
was in as due to monomolecular patches, 
presumably of xanthic acid, adsorbed on the sites of 
the lead atoms of the galena lattice. With this 
mode of adsorption (Fig. За) the area occupied by 
an adsorbate on the galena face is (5.02 A.)! + 2 = 
17-5 A.*, a value very near the croas-section of an 
alkyl group in a solid paraffin‘, namely, 18-5 A.*. 


- 1“ کک - --- گے 





cies. faco after reaetaon with 
"Жо mgm JL ; beam 
rer grise eroak radii oka OT adr ny 
after reaction with ee Gea 
10 mgm./L ; been parallel to ou 


With alkyl dithiophosphate, however, this mode 
of adsorption would not be expected, since the croes- 
section of ita anion or its acid molecule may be 
approximately twice aa large as the xanthate anion 
or xanthio acid molecule. In order to throw light 
on this problem, an electron diffraction investigation 
has been carried out on the interactions between a 
fresh galena cleavage face and diethyl dibhiophoe- 
phate solutions in distilled water. The crystal 
specimen was 2mm. x 2 mm. x 1 mm. in size, and 
10 c.o. of the interacting solution was used in every 
case. The reaction time and temperature were 
10 min. and 20° C., respectively. 
With в 10-mgm./L. solution, a diffraction pettern 
(Fig. 2) was obteined three timee out of six inde- 
t trials. Ite characteristic feature was that, 
with the <100> incidence of electrons to the speci- 
men surface, vertical streaks were observed just in 
between and just over the Kirohner-Raether linee 
of the galena cleavage face. With the Sapte pet aa 





the pattern as a whole 
resembled the cleavage pattern closely. With 20- or 
5-mgm./l. solutions the streaks were still weaker. 
With solutions of concentration more than 20 mgm. /l. 
or leas than б mgm./l. they were not observed at all. 
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у deposit of a normal type and those producing the 
deposit containing p-CaCO,. Periodic analyses of the 
feed-waters to the boilers showed no appreciable 
He a тил тот een sce 
sulphate, silicate, total dissolved solids, total hard- 
ness, or hydrogen. ion concentration. It has not been 
ne pole шы ee Ш пош. 
type of carbonate deposit as 
(а) main aharacteristios of the feed water, or in the 
ERA Bebernatio representation of teu ee on Gon HHA af aparatine. of the Boilers 
face of manthats (s); and bie 0). = The occurrence of р-СаСо,, which is reported to 
ркы оше qus inia Ur cue окы 
the decrease that was recorded in the to i 
The interpretation of the present streak pattern of the deposit in the boiler, and the accom: 
«nay be that diethyl dithiophoephate, whether as acid increase in the dissolved solids in the water 
«nolecule or aa anion, has been adsorbed on the galenà from the boiler. It would follow that while the 


-CaCO, was being deposited, the boiler water must 


€ 5.924. Э 


area oocupied by an adsorbate is twice as large in 
the t oase. This may be 1 ble to the soluble forms of the carbonate. Samples of the feed- 


That the present streaks were not due io surface 
anomalies of the cleavage face itself was shown by 


examining & number of randomly selected cleavage - Я À * 
EE the samo гуна] block from whieh feudal mai eie har wr по appetunt 


ee M тш panem ү 


conditions, the present streak was 2 

aot obtained at all. Further details of this work, K. V. AUBEHEY 
including interactions with oxidized surfaces, will be x 
published elsewhere. Fuel Research Station 

We are grateful to Mr. Sakano and Mr. Hosoi, of (Department of Scientific and Industrial Research), 
Miteubishi Metal Mining and Metallurgical Labora- Greenwich, 
sory, for the preparation of the reagents. . London, 8.Е.10. 

Hrrosr HAGIHARA March 17. 


Ha3rwm UGHIEOBHI . 
SINE Institute of Physical Research, i 


Kokubunri, Tokyo. : Influence of ‘Surface Chilling’ on the 
March 18. Detonative Behaviour of Cast 
Hagihars, H. J. Pe Clem. 96 616 dom: . Trinitrotoluene 
Ine., Aen toe a ). б Iw an earlier communication!, attention was 
Hagihara, published shortly). . directed to the influence of charge-cooling conditions 
HOE; A; Poe; Rey Foe: A100 487 (1090). on the detonation velocity of cast T.N.T. Since this 
7 Кее oH ANN 5 effect ів of considerable interest by virtue of ite 


bearing on the various theories put forward to 
&ooounbt for the initiation of the lomive decom- 
Occurrence: of aed, in. Bello sus position at the ahock wave front, gad heoin of its 


Donme emall-soale i Importance in connexion with the study of marginal 
Research -Station.on the effect of tree Злы кыш! effects in oast explosives, the following 
poles ce чн ыга ot iie several ge a E e ud 

vere шый by Хау dittrectione Most Charge casings of lead, copper and steel were 
»f the deposits pontained oeloium carbopate ts calcite employed. The degree of ‘surface chilling’ was varied 
ud caloium sulphate as anhydrite. In the + by heating the charge-casing prior to pouring in 


Yom one of the experimental boilers,the bulk of the the molten T.N.T., and in one овве further variation 
erbonate, however, vocurred Gs the rather unusual was obtained by slower cooling of the charge after 
«exagonal form, u-CaOO, of valerite. THis overlay casting. ipse oe te Gee mask heen, Fan 
« thin band af à ойе. - -It ів bélieved that this is the in order to avoid cavitation of the cast 
of : x : 


n &üoh deposita. method" are recorded in Table 1. The degree of 
There wora ng) Sots: doranê hoproan: abe ыс кыште кишш 
sonditions of operation of‘ the boilers г metal per eq. om. of charge surface 





Mean velocity 
of detonation 
(rn./sec.) 


8,820 
6,480 


LES 





6,700 
6,430 


6,705 
6,530 
5,000 
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The velocity of detonation of cast TN.T. under 
conditions of heavy oonflnement is therefore very 
dependent on the charge-casmg temperature prior to 

ing and on the subsequent rate of cooling. In the 

method of casting into cold casings, tho initial 
cooling at the periphery of the charge is very rapid 
by reason of the high heat capacity and thermal 
conductivity of the metal casmg produomg в finely 
orystalhne peripheral layer. 

Up to the preeent, the prevalent idee has been 
that conditions at the oentre of the charge mainly 
determine the detonation velocity. While this may 
be the osse in theoretical treatments involving the 
assumption of uniform charges, in practice, when 
dealing with oast charges where complete uniformity 
is difficult or impossible to obtam, it would appear 
to be the conditions existing at the surface of the 
charge which are the more important. 

Thus, some workers, by в comparison of the 
detonation velocities of oomparably confined charges 
using ordinary ‘clear cast’ and 'are&med T.N.T? in 
which the orystel size was reduced by stirring while 
solidification waa ocourring, observed no signifloant 
difference and concluded that changes in grain size 
were without effect on the detonation velocity. This 
observation may be accounted for by the produstion 
of the finely crystalline peripheral layer as indicated 
above, во that further reduction in the orystal size 
of the interior of the charge has very little additional 
effect. Many other reported cases of ‘anomalous’ 
detonative behaviour in cast T.N.T. charges may be 
similarly explained in terms of different surface 
cooling-rates. 

Similarly, in investigations on the influence of 
differerit types of metalic confinement on the 
detonation velocity of cast charges, the influence of 
the thermal properties of the casmg also requires 
consideration, minoe they may introduce differences 
into the character of the charge peri- 
phery. If the appreciable differences in the thermal 
properties of the ‘materials normally employed 
in this lind of work are considered, it would sp- 
peer that this factor might often assume significant 
proportions. It has, however, so far reoeived little 
attention. 

The present experimental resulte serve to emphasize 
the importance of accurate crystallographic control 
in all work with cast explosives. 

I wish to. thank the Chief Scientist, Ministry of 
Supply, for permission to publish these results. 


T. C. RANTEB 
Present address : 
Wool. Industries Research Association, 
Torridon, * 
. Headingley; Leeds. 
March 24. 


1 Tranter, Т. O., Nature, 182, 385-(1048). а 
* Deuizicbe, IL, О.В. Aoed. “Bol, Parts, 143, 641 (1000). S: 
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Cathodoluminescence of Air, Quartz and 
Metal Films 

Tus luminescence of air and fused quartz under 
a-particle irradiation has been observed previously 
using & photomultiplier". The luminescence spectra 
of these and other materials excited by 100-keV. 
electrons have now been studied with a quartz 
spectrograph. The electron beam was obtamed from 
а discharge tube, fitted with a metal Lenard window, 
the specimens being placed in external contact with 
the window. This method of exciting ‘scintillation’ 
spectra is advantageous since the specimens can be 


readily inserted, the luminescence is much more 
intense than that excited by the a- iole sources 
used by other observers" and the -luminosity of 


such BOuroeel*'ig eliminated. 

The cathodoluminescence of air conmsts 
of а series of linee in the visible and near ultra-violet, 
similar to that excited by polonium-210 a-particles*“. 
The spectrum of fused quartz consiste of a continuum 
in the same spectral region. The quartz exhibits 
phosphorescence which persistas for several minutee 
after the irradiation and is similar to that observed 
from fused quartz envelopes of hydrogen and mercury 
e lam The air and quartz 

ймы иде RC DE DER 
Bun we Decius D e D A da ee 
reproduced in Fig. la. Fig. 1b shows the calibration 
mercury discharge spectrum. 

Other observers?’ have re lumineeoenoe of 
thin metal films bo by a-particoles. An 
attempt has therefore been made to observe the amilar 
light emission to be expected under intense electron 
bombardment, using thin. foils of gold, silver, elum- 
inium and tin. No lumineeoenoe of the metal foils 
has been found. When the metal foil was mountedi 
on в quartz plate, the spectrum observed was identical 
with that the quartz alone, apart from the 
reduction in intensity due to the incident energy 
dissipated in the foil When the metal foi wae 
mounted in air, the obeerved was identical 
with that from the air alone. In each case no lumin 
escence was found unleas the electron beam penetrated 
into the medium (quartz or sir) beyond the foil. 

These results suggest strongly that the previow 
obeervers* have been in error in attributing lumin 
esoenoe effects to thin metal and other films, due t 
their neglect of the luminescence from the air o» 
from the quartz plates on which the specimens wer 
usually de A careful examination of theb 
reports is fully consistent with this hypothesis 





soi aala, 


b, calibration mereury 
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1. в, Bpeotra of atr and quartz; 
Fu Е discharge spectrum 
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Richards and Cole’ find that the thin-film ‘lumin- 
escence’ dise when the a- i аге just 
unable to penetrate the Alm into the medium beyond 
(air) The '"luminesoenoe spectra’ of the aluminium, 
copper and gold films recorded by Norman e£ al. 
appear identical with that of the quartz plate on 
which they were deposited. The latter can be sean 
«clearly in the gap between two metal films on one of 
their (spectrum d). 

It is oon. that there is, as yet, no satisfactory 
evidence for light emission from thin films of metals 
«nd other ‘non-luminescent’ matenals excited by 
ionizing radiation. A similar conclusion was drawn 
„previously from the photomultiplier studies using 
«-particle irradiation!. 

Опе of us (W. A. L.) wishes to acknowledge his 
shanks to the South African C.8.I.R. for a research 
bursary and grant. J. B. Втвкв* 

W. А. Ілгтие| 


Whysios Department, Rhodes University, 
Grahamstown, South Africa. March 1. 

* Now at Tuelectrio 

+ Row at Dept Naturel Prikenshy, Uatrareity of Glasgow. 

= Birks, J. В., and King, J. W., Pros. Phys. Soe, B, 64, 81 (1968). 
* Or&wr, G., and BeJtm, B., Natxre, 189, 1060 (1058). 
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оу те 1580 Борз, Таду, Гуса Воу. Soc, A, 78, 106, 400 
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* Webb, W. A. and Messenger, H. A, Phys. Bsr., 84, 1463 (1529). 
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Automatic Particle-sizing by Successive 
© Counting 


Tam development of automatic apparatus, generally 
loying optical scanning systems in conjunction 
euh electronio oounterg, for determining the number 
«nd size of a population of gmall particles randomly 
lispersed in one plane has aroused oonsiderable 
mterest during recent years. Walton! has summarized 
«ome of the chief trends and methods used in the 
lesign and operation of such apparatus. Hawksley* 
488 pointed out that, whereas counting can be carried 
vat by relatively simple instruments, all proposals 
‘or methods of size determination have involved 
he measurement of pulse-hgights or pulse- lengths 
rom the records obtained from photoelectric scanning 
levioee. He showed, however, that it is possible to 
derive a value for the mean diameter of the particles 
tom a series of counts made with scanning spots of 
о ee ee ee 
bus. Не also implies that 
жн ыы be obtained if the ‘response-level’ 
af the d device is altered during successive 
sounte, but fails to follow up this suggestion. --. 
In the course of designing an apparatus for the 
xutorhatio counting of пере (small tufts of entangled 
tbres) in carded webe, we find that we have un- 
sonsciously elaborated са suggestion, and 


nisl ise we 
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Fig. 2 


88 the technique involved is much simpler than that 
involving quantitative variation of the size Bibi: small 
scanning spota, ded ia Mrd densi a apa 

The tus mentioned consista of two plate-glass 
disks 14 m. in diameter, between which the specimen 
to be examined is sandwiched. The disks rotate at 
fixed speed (30 rev./min.) and the area of the sample ` 
is soanned in spiral fashion by a photoelectric scanning 
head of the реша ee moved by а lead-acrew 
along а radius of disks. The photocell output, 
after suitable linear amplification, is modified in the 
following manner before being fed to an electronic 
counter of conventional type. 

In the ideal case, in which the sample soanned 
consista of a series of opaque circular spots on a 
uniformly transparent or translucent background, the 
amplified photocell output consists of a series of 
positive-going voltage pulses of Metis, мын, аң 


shown in Fig. la. The smaller pulses are due to partial 
que куа id чейнн суран sec qd 
size of the scanning spot 


патрио out-of and ho so of th of the largest 
particle, many of the particles will produce more 
than one во that the pulse number is in general 
greater the total number of particles. This 
amplified signal is fed to a biased diode olipping oir- 
cuit, which permite only pulses 


at which ing oocurs is 
of the diode bias, and is designated as n, varying 
from 0 to 1. At n = 0, no alipping oocurs; abn = 1, 
the highest pulse is just clipped out, and no oounte 
аге i Fig. 1b shows, for example, the aignal 

to the counter when n == 0-5 in the case of 
the input si shown at Fig. la. | 

It may easily be shown that ` 

O  £4+D— mL 

N diL C 
where О ів the total counts registered by the counter ; 
N is the total number of particles present; D is the 
average diameter of the particles; n is the 
level as defined above; L is the width ofthe 
cud netiis rine dite ee dide 
the width, of the unsoanned track left between 
adjacent scanned tracks.  . 

"Tie relation lé subject tox wo hast one БАЙДЫ] 
(d). L is lone than tho diameter of tha ehallest particle 
present ; (b) D is negligible compared with the total 
width of fleld scanned. 

If the width of the scanning track and the pitch 
of the scan spiral are adjusted so that d = .0 (that is, 





mes . 


Ar T кише, and not just perb 
of it), then 


о-м(ї+ү-я). 


Plotting the experimental count О against the 
clipping-level n resulte in & curve similar to the line 


. ABO in Fig. 2, Here AB C O3 =N [2-1], 
` OO m 2N, and if OB is produced to out the n-axis 
at 41, then ОА! = 4 [2 + +1] Henoe, by counting 


the specimen. at successively creasing values of n 
and plotting the resulting relation, both the number 
of particles and their average diameter may, in 

determined. 


theory, be 
Experimental tests carried out on ‘ideal’ specimens 
consisting of small punched cardboard disks of 
known diameter distributed. between the 
disks and scanned and counted in the manner 
jbed fully confirm the mathematical theorem. 
Fig. 3 shows в plot of а typical run, superimposed 
on the expected relation. The agreement is very 
good except for some rounding of the oorner at B, but 
this does not interfere with the use of the curve in 
the manner described above. 
The following table summarizes the resulte obtained 
with four different arrays of particles, of which two 
consisted of mixtures of particles of different sizes. 
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ee of Textile Industries, 
niversity, Leeds. March 19. 


3 Walton, W. H., Nature, 160, 518 (1062). 
* Hawksley, P. G. W., Nature, 100, 084 (1053). ' 
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Effect of Vapours of Halogen Compounds 
on the Emission of Positive Ions from ; 
Platinum 


It was observed by C. W. Rice in 1044 that the 
emission of positive ions from & platinum anode 
heated in air is increased very when vapours 
of compounds containing halogens such as carbon 
tetrachloride, chloroform, ‘Freon’, sulphur hexa- 
fluoride etc., strike the anode surface’. We have 
studied this phenomenon, the Rice effect, and obtained 
the following resulte. 

(a) The positive ion current, once increased, falls 
off again to ite original intensity even though vapour 
of the compound is continually ры: ; 
and as W. O. White! observed, the effect of the va 
reappears only after sir alone has been admi for 
some time. (As halogen compounds carbon tetra- 
chloride, ahloroform and methyl chloride were used 
and they all gave similar resulta.) 

(b) The Rice effect can be observed as long as the 
inherent positive emission, usually the alkali ion, 
from the anode persists; and the anode that has 
been freed from the alkali ion emission by flashing 
and become unable to give rise to the Rice effect 
regains ita ability if a slight amount of potassium 
or sodium chloride ів applied to ita surface. 

(с) If а small amount of the vapour of a halogen 
compound is mixed for a few seconds at a time with 
the air current passing by the platinum wire anode, 
the Rice effect can be made to ooour many timee 
successively with ever-d until it iè 
entirely suppressed by some sort of surface oon- 
tamination. The total amount of positive ions thue 
produced may amount to about one and а half times 
the total amount of alkali ions emitted from a fresh 
piece of platinum wire of the same length heated 
in an air current until it ceases to emit. The latte 
amount has been found to be substantially the same 
for every piece of the wire tested and i 
of the temperature of heating. (In the case of alkali 
ion emission from platinum at 1,800? K. in the pres- 
ence of oxygen, the ratio of the number of positive 
ions to that of atoms is, according to the 
BSaha-Langmuir-K mgdon's equation, so large that 
the number of positive ions cannot be increased! 
materially by any increase in the electronic work 


. fanction as & result of the adsorption of halogen.) 


(d) For the Rice effect to oocur, the ой 
асое охуса шыш оаа positive 
ion emission from latinum anode in vacuum, 
degra bob uel, Ta actus decreed уе 

compound vapour alone is admitted. : 

(e) In the absence of oxygen, carbon tetrachloride 
vapour produces & considerable negative emimeior 
which persists even after the complete removal oi 
the vapour ; xis ка Йа la 
in due course. 

(f) The platinum anode surface on which the Rioe 
ре бта lace shows a ‘leopard-skin 

Bal асыра deposed боп «i 

ula amne d nt 

days at room temperature in vacuum or in air. I 
the Rice effect has nob occurred, due to the absence 
of oxygen or alkalis or to same unknown cause» 
the platinum surface looks clean at first but become 
повну as in the previous oases. ae 

(g) Platinum as incandescent anode material i 
not essential to the Rice affect. Other oxidation 
resisting materials such ag nichrome can algo be 
used. 
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W. C. White" considera t halogen ‘speeds up’ 
the formation of alkali positive ions from alkali 
asutral atoms, for it has the highest electron affinity 
among the elements. His sasumption m, however, 
sontrary to the effects in paragraphs o and d. И 

We are rather inolined to assume that the Rice 
affect may be due to the production of some new 
species of positive ions in some way by & surface 
Hm ue n D of halogen 

mds which seems to be related to the presence 
re i ions. 

The Rice effect is a signifloant observation in the 
Geld of positive ion emission, and the present work 
ks now being continued in an attempt to find a clue 
to the study of some aspecta in heterogeneous catalysis 
in gaseous reactions, 

NoBUJI SASAKI 
MasaARU ONOHI 
Department of Chemistry, 
Faculty of Science, 
University of Kyoto, 
Kyoto, Japan. 
March 10. 
Bice. Hn Lin No. 10 ОД Drahman, E о а 
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Effect of Shoot Orientation on Leaf and 
Shoot Development 

Facrons influencing leaf shape are listed by Ashby! 
«nd include light intensity, length of day, mineral 
content of the soil and water supply. In the course 
of research on the behaviour of the rhizome of 
Agropyron repens, it was found that the form of the 
growing leaves and also the development of the 
xhirome was markedly affected when the orientation 
of the rhizome was changed, so that the gravitational 
force acted along the shoot in a basipetal direction 
instead of across it. Direction of gravity as a factor 
wontrolling leaf shape does not appear to have been 

epe aida 

the problems to be solved concerning the 
development of rhizomes is to elucidate the oauses 
which eventually transform the tip of the sub- 
¢erranean rhizome into an orth io aerial shoot 
after a period of rhizome growth. A. repens it 
was observed that serial shoot formation is preceded 
by a change in the response of the rhizome to gravity, 
the tip becoming negatively geotropio and curving 
up into the vertical position. The change of shoot 
form which follows is marked by the replacement of 
the scale-leaves of the rhizome by в transitional series 
of leaves and ultimately by aerial foliage leaves. 

It was found that the rhizome of A. repens could 
be induced to change prematurely into an aerial 
shoot, with the accompanying change of leaf form, 
by placing the rhizome tip so that it pointed 

This was done with a number of 
young rhizomes, and it wes found that the complete 
change generally took ten days. The first transitional 
leaf appeared after 4 or 5 days. As the rhizome 
terminal bud -oontems 4-5 developing leaves which 
emerge at 2-3 day intervals, ib follows that the 
transitional leaves at least are formed by the modi- 
cation of growing leayes which would normally have 
developed mto scale-leavea, КЕР 

This change could. not be,induged by p the 
chizqme-tip so that ib waa e cb dm 
«wards. „It is tharefore clear bt ів caused by gravity 
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acting in в basipetal direction.along the length of the 
thizame, and is not & response to the multilateral 
stimulus of gravity. This was confirmed by the fact 
that detached rhizomes, which showed a similar 
behaviour to attached ones, did not change into 
aerial shoots when rotated on a klinoetat in the 
horizontal plane about their long axes. The change 
from ө rhizome to an serial shoot in A. 
therefore seams to be the result of the fact that at 
the end of the summer the rhizome tip curves round 
во that it pointe upwards. 

Further ів revealed the fact that, while 
in the transitional state, young attached shoots 
could be made to revert to forming rhizome tissue 
again by returning the shoots to tbe horizontal 
position. When this was done, æ series of leaves 
showing & transition in form вок to the scale-leaf 
appeared. When first returned to the horizontal 
position, the shoots showed в strong negative geo- 
tropiam, necessitating frequent adjustment to keep 
the shoot horizontal. This tendency disappeared as 
the rhizome form was resumed. Mature aerial shoots 
could not be made to revert to the rhizome form, 
suggesting that in the vertical position the course of 
development of the shoot apex eventually becomes 
permanently changed so that it can form only the 
organs of the serial shoot. 

These experiments have bean repeated using the 
rhizome of Sporobolus 
on the sandy beaches of the Oaribbean. Similar 
resulte were obtained, though the response to 
in position of the shoot was much slower than in 
Agropyron repens. 

It is therefore apparent that in these two grasses 
the plagiotropio tendency shown by the rhizome 
serves not only to it below the soil surface, 
but also to preserve form of the rhizome by 
preventing the development of aerial shoot organs. 

Part of this work was carried out in the University 
of Sheffield, during the tenure of an award from the 
Department of Scientific and Industrial Research. 


J. Н. PALMER 
Department of Botany, 
University College of the West Indies, 
Jamaioe. 
March 6. 


1 Ashby, H. New Phytol, 47, 153 (1948). 


Influence of Leaf Activity on the 
Composition of the Wood Cell Wall 


Neary twenty years ago, Clarke! discovered в 
relataonship between fibre wall composition, as 
m T meu home-grown ash (Fravinus excelsior) 

subsequent observations on some three 
hundred other hardwoods demonstrated the wide 
application of this relationship and at the same 
tame brought to light a marked difference between 
i The latter were 


grain but weaker in impact 
the tem 
basis; they also showed a much stronger reaction 
with the traditional lignin reagents. Comparison of 
timber grown im the tropics with that of the same 
or closely allied ies grown wider temperate 
conditions Indicated that the kind of lignin reaction 
must be related to a geographical or olimatio factor 
añd not to generic: constitution. - ' 


virginious, а common grass . 
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Recently, evidence has been found that the oon- 
trolling factor in lignification (in the botanical sense) 
of the fibre walls is the illumination received by the 
leaves. The hypothesis o during a survey 


riginated 
of the variation in lignification ороор phe 
it was noticed that the spring- zone of each 


annual ring consistently gave & p lignin reaction 
irrespective of the degree of ification in the 
remainder of the rmg. It is known from ous 
work* that the spring-wood in ash is f before 


the leaves have ed, and this now suggested 
tas wine ma or iter one Tord maar 


, already + in the stem oan suffice for cambial 
growth, li ‘of the new fibres is dependent 
on some uct asooiated with leaf aotivity. 
Further was given to the hypothesis by 


the observation that the spring-wood in the annual 
ring of wood next to the pith, by oontrast with the 
spring-wood in rings, showed good 
lignifloation: this first annual ring 
Ao secando be which lef ыла 
the terminal bud precedes wood development. 
evidence for the hypothesis was 
obtained from the following pilot experiment. А 
hood was placed over the upper portion of a coppice 
shoot of ash early in May 1958, shortly after the 
buds had burst and the leaves were no more than 
2 in. long.. A fortnight later, the hood was removed 
and the etiolated leaves exposed to normal illumina- 
tion for a month. The hood was then replaced for 
another three weeks and finally removed in mid- 
July. Transverse sections, 12 u thick, were taken at 
intervals along this stem and stained with safranine 
followed by fast green. These showed that the 1958 
growth-ring in the hooded portion of the stem oon- 
tained alternate zones of unlignified and lignifled 
fibres nding ively with the alternating 
ods of exposure of the leaves to 

t (Fig. 1). А oontrol stem growing from the seme 
$e es b der hend ш 
of lignin reactions, the 1953 extension shoot 
lignified throughout, whereas the increment 
the 1952 shoot was poorly lignified in the spring-wood 
and well lignified in the summer -wood. 

In view of the observations recorded above," it 
seems reasonable to attribute the greater lignifloation 
of tropical timbers to the exposure of the tree crowns 
sad ase RUM QS а 
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These findings point the way to research which 
may lead to a better understanding of the mechanism» 
of woody growth. They should also give more precise 
direction to the investigation of relationships between 
environmental factors and timber quality, mvestiga- 
‘tions which have been handicapped in the past, not 
only by the diffüculty of distingumhing the effecte 
of the various environmental factors, but also by the 
lack of any specific knowledge of the physiological 
mechanism through which such factors operate. 

E. W. J. Рноларв 


Forest Products Research Laboratory 
(Department of Scientific and Industrial Research), 


Adventitious-Root Formation by Fungal 
Pathogen Metabolites as a Possible 
Mechanism of Disease Resistance 
Iw в previous PS it was demonstrated that 
adventitious-root formation, due to Fusarium vas- 
infectum metabolites, is confined to the wilt-reaisteni 
‘Ashmouni’ cotton cut shoots, while the susceptible 
‘Giza 26° cotton variety faila completely to initiate 
any root development. The comparative readiness 
of a resistant variety to form adventitious roots ir 
ee ee E E E ee 
pathogen. on host extract, and the failure of a sus- 
ceptible variety to manifest sugh response, have beer 
further tested and verified with other species: o» 
Fusarium as well as cotton and tomato varieties. 
The present work has been carried out in ar 

t to elucidate the two followmg problems 

(a) the metabolitio potentialities of Fusarium solam 
(cf. Snyder and Hansen) to stunulate adventitiou 
roots in wilt-resistant ‘Karnak’ and susoeptibl 
‘Giza 26' cotton varieties, and (b) the metabolitie 
potentialities of two tomato-wilt Fusarium 
namely, F. oxysporum and F. moniliforme, to initiats 
adventitious roote in wilt-resistant Мусо. l' an 
susceptible ‘North Dakota’ tomato varieties. . 

Cotton out shoots. Aqueous extracts, from two-weel 
old ‘Karnak’ or ‘Giza 26’ cotton seedlings, were 
prepared and each extract was divided into tw 
portions : опе ion was autoclaved arid the othe» 
oold-starilixed. Menon's technique’. Fusariun 
solani was on these differently treated extracts 
at 30° О. for 28 days, and the resulting fungal filtrate 
was further subdivided -into two lota: one lot was 
left unheated and the other boiled for 15 min. Freak 
healthy out shoots, from four-week old ‘Karnak’ o» 
‘Giza 26’ cotton i were then inserted ink 
differently treated filtrates. Oontrol experiments were 
‘also made with either sterilized. water or unoonsumex 
seedling extract as the medium. The treate 
cut shoots were left at laboratory tempera 
ture'and examined regularly. 
' "Unheeted Fusarium metabolites, on: cold-sterilixec 
‘Karnak’ extract, have proved to induce 


séedling 
‘adventitious-root formatign in cut glioote of the sam» 


cotton varjety ; the im 


the ‘primary 
Sotively’ and 


cambium ( 


Toot (Fig. ia). On the other hand, 


t 


mete, 
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(b) 
1. Transverse sectaons tn treated спі shoots of: (Ar): 
(b) ite ا‎ ELE ta дигин йа 


2 (x 68) 
bolites on ‘Giza 26’ extract fail completely to in- 
duce any root initiation in ita own out shoptsa. The 
restriction of adventitious-root formation to Fusarium 
metabolitio potentiality on ‘Karnak’ extract, and ite 
failure to produce such growth factor on the suscept- 
ible ‘Giza 26’ extract, have been further emphasized 
by similar out-shoot experiments with different 
tomato varieties. 

Tomato out shoots. Cut shoote—from either the* 
susceptible ‘North Dakota’ or the relatively resistant 
Мусо. 1’ tomato variety—were tested for their 
potentialities to oe adventitious roots in response 
to metabolites of two tested pathogenic Fusaria 
species (namely, Fusarium oxyeporum and Fusarium 
moniliforme) on differently treated tomato extracts. 
‘Myoo. 1’ cut shoots were induced for adventitious- 
root formation in response to Fusarium metabolites 
z ig. 1b); root initiation starts et an early stage, 

the induced adventitious roota could. soon be 
detocbod, macroscopically. On the other hand, no 
detectable adventatious roots were observed in 
to the insertion of the susceptible ‘North 
ota’ tomato cut shoots mto Fusarium metabolites 
on their own extract. The thermostability of the 
growth metabolitic factor, le for root 
«timulation in ‘Мусо. 1’ cut shoots, has been demon- 
strated by the comparable stimulatory effect of 
both autoclaved and cold-sterilized Fusarium meta- 
bolites. 

The differential responses of host varieties to 
fungal pathogen metabolites, as demonstrated by 
“тебрер afia BE variety Cr the Miko oe 
e susceptible one to develop adventitious roots, might 
indicate that the initial 


vigour to some extent. The detection of a metebolttio 
growth factor in a resistant variety—as manifested 
by adventi&ious-root forma ight contribute to 
ita resistance by: (a) the toxio effect of the fungal 
wilt-induaing metabolite is partially or completely 
eliminated by. the ing action of the associated 
metabolitio ‚ and (b) the physiological 
function of susceptible-varlety roots ceases, either 
y or completely, due to fimgal infection and 
erence. On the other hand, induced adventitious 
to fungal metabolitio potentiality—enable 

thi ;eeietant variety io oompdtieate for the physio. 
logjoal disturbange i upan the original infected 
roots and Tesult in. either postponing or 
interfering" with the manifestation of the. wilt 
toms. The E canoe of this mechaniam 
а i the; elucidation. of either 


in 
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one or the other of the two suggested possibilities, 


1 Mostafa, J. A, and Naim, М. 8, Nature, 108, 575 (1048). 
* Menon, К. P. V., Ann. Bat, 47 (1084). 


А Colour Test for detecting Swollen Shoot 
Disease in Gold Coast Cacao 


Нажсооск! & colour test for diagnosing 
swollen shoot in Theobroma cacao L.; the 
method оопвівів of treating transverse stem sections 
with acidifled methyl alcohol; but as the resulta 
require statistical analysis, it is of little practical 
value. Later, Lindner, Kirkpatrick and Weeks’ 
described a stáining technique for detecting viruses 
in the leaves of woody plants which involves ex- 
tracting chlorophyll from the leaves and producing 
a colour reaction in the cleared leaves using normal 
sodium hydroxide and lactio acid. 

The method of Lindner e£ al. failed to give definite 
indications of virus infections in cacao ; but a modified 
technique using expreased sap has proved successful. 
10 gm. of mature leaves, selected at random from 
all parts of the plant, are macerated with 25 ml. of 
distilled water and squeezed through muslin; 2 ml. 
of the extract is then heated to boiling point with 
an equal volume of normal sodium hydroxide. It is 
preferable to clarify the cooled samples by oentri- 
fuging at 8,000 r.p.m. for 2 mm. The supernatant 
liquidg are then made up to 6 ml. by the addition of 
further normal sodium hydroxide. 

The colours developed are variable ; but provided 
that strictly comparable leaf material from healthy 
trees of the same age and type as those under test is 
used as a control, infections can be diagnosed before 
any external symptoms are produced on the growing 
plant. Infected leaves produce a red-brown to 
crimson colour, and healthy leaves lime-green to 
greenish-brown. 

This communication is published with the approval 
of the Director, West African Cacao Research 
Institute. 

T. W. Tmssrzgv* 
G. USHER 


West African Cacao Research Institute, 
Tafo, Gold Coast. March 15. 


*Beoonded from Rothamsted Hxpertmentel Station, Harpenden, Herta, 


1 Hancock, B. L., Trop. Agrie, Trin, 36, 54 (1049). 
" Lindner, e O., Kirkpatrick, H. О., and Weeks, T.VHL, Sosnos, 118, 


Chlorophyll in Young Shoots of European 


(Fagus sylvatica) in, Winter 


CHLOROPHYLL a and b has been observed in the 
xylem rays and in the pith in young shoots of Fagus 
sylvatica and several other speqies of trees including 
Populus, Alnus and Betula. The chlorophyll is 
localized in chloroplasts in cells rich in staroh. Tho 

ity of chlorophyll being stored in the oella 
of the pith and xylem rays in winter could not be 
of ehlorophyll within 
dus plani would have fd De duha. } 

Éxtraote-were made from bark, buds and xylem 
of Fayus ‘sylegtioa, ‘and concentrations of total ahloro- 
phyll and ahloropHyll a and b separately were de- 
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* CHLOROPHYLL IM Fagus aybesiions 
Chlorophyll « plus b (mgm) 











termined in a Coleman speotrophotometer. The pig- 
ments were separated by paper chromatography 
&ooording to the method described by Bironval!. The 
resulte are summarized in the accompanying table. 

The rather low ratio of chlorophyll a to b in the 
xylem is of interest; it fron 1-1 to 1-6 in 
different preparations, the average being 1 - :8.'Thelowesb 
ratio previously found was 1-4 (submersal green algae). 
As only 2 per oent of the light passes through the 
bark layer of young twigs of Fagus, of oourse no 
photosynthesis could be expected to oocur in the 
xylem. 

Although the total chlorophyll concentration in the 
bark is low aa compared with that determined in 
leaves of the same plant to sunlight (770 
mgm. chlorophyll a and b per 100 gm. dry weight, 
or 3-2 mgm. per 50 om." surface’) the ratio a:b of 
8-5 corresponds to the ratio normally found in photo- 
synthesizing tissue. This is not surprising, since the 
bark of trees m the light is known to 
‘the carbon dioxide released by respiration of living 
oells in bark and xylem. 

K. GuspmasSHN 

Laboratory of Plant Physiology, 
University of Copenhagen. March 15. 

1 Bironval, O., Arak. Imt. Physiol, 61, 663 (1088). 
* Olsen, O., О.Е. Led. Carlsberg, Sér. Okim., 4, 09 (1042). 





. Blood Groups of Human Blood Platelets 


Im tables which they lished recently, Stephanini 
and Plitman? the existence of four blood 
groups in human blood platelets, while and 
his collaborators’ describe the existence of eight such 
blood groups. Their research was based on the 
agglutination of platelets. 

For our part, by absorbing anti-A and anti-B 
merum with highly concentrated suspensions of 

_-Platelets, we were able to show the presence in these 
elements of the 4 and the B agglutinogens in persons 
belonging to the А, B or AB groups, wHile we found 
theee antigens &beent from plateleta of the O type. 
However, such results were obtained only with plate- 
let suspensions containing twenty million elementa 
per o.mm., and after cruahmg these elements prior 
to the absorption of serums. 

Controls were made with physiological liquid, serum 
and plasma, as well as with thick and thin suspensions 
-of red celis, in order to prove that the absorption of 
antibody was not due to the presence of antigens 
diasolved in the serum or in the plasma, nor to the 
‘presence of ‘red cells ing in the platelet sus- 
pensions. The antibody absorbed by A, B or AB 
‘platelets is quite specific and sometimes Teaches total 
‘abeorption from the serums under study. 
5.'The serum, laxis Ad Ped Sel need BE Do 
oontrols were Дева taken from the donor of the 
platelets. · 
^ Under these conditions, we conclude that, : (1) 
human. platelets do: contain A and "B antigens 
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analogous to those of red oells; (2) these antigens 
soem to be located inside the protoplasm of plateleta. 
P. MovzBAU 


A. ANDRE 
Blood Groupe and Transfusion 
& 
University of Lióge ` 
* Stephanini, AL, and 


D W.J., В 
HO and Diba n 


Nutritional Availability of Cobaltic Oxide, 
CoO à 

Srwom Marston’s pioneer work!, numerous in. 
vestigators have established that oobalt is ar 
essential element in the nutrition of rumimanta 
Sheep and cows reared on dieta low in cobalt (lee 
than 0-1 mgm./100 Ib. of body weight/day) lose thei 
appetites, fail to gain weight, become anmmic, and 
finally become emaciated. The oobalb usually x 
added to the diet as cobalt chloride, cobalt sulphate 
or cobalt carbonste, in a mineral feed or in а saln 
block, 


The possibility ‘of using the cheaper, but relatively 


„ insoluble, cobaltic oxide, as в cobalt source seamec 


attractive. To answer the question of whether the 
oobaltio oxide would provide the cobalt essential fo» 
ruminants, radioactive 'Co,0,, which was preparea 
in the United States Atomio Energy Oommissior 
а е eo ee 

Three milligrams of oobaltio oxide containing 27 
microcurie unita of radioactivity per mgm. were fec 
daily to 75-1Ь. lambs for seven days. The animals 
were sacrificed on the eighth day. Musole, blood anc 
some of the internal organs were analysed for radio. 
activity with a scintillation counter. The resulta ar 
presented in Table 1. In another experiment a lami 
was gi 10 mgm. of radioactive cobaltic oxide at в 
single feeding and the tissues assayed for radioactivity 
forty-eight hours later. 


Table 1. OoxomTRATION or OoBALT-60 IN TINSUNG OF Lawes YN 


BADIOAOTIYS OoBALTIO OXIDSN 














* Antmals fed 3 per for 7 days. 
Animal fed die realy ыд) (10 mgm.) of radioactive сора! 
e. » 


The cobalt of cobaltic oxide was deftnitely abeorbe 
*nd distributed throughout the body of the animal 
The liver proved to be the aite at which a large share 
of the radioactive cobalt-60 assimilated was con 
centrated. The results oo favourably wrth thr 
work of Rothery, Bell and Spmkst, who fed 50 ugm 
and 600 pgm. of *"CoCO, to lambs. daily ove 
periods ranging from 90 to 123 days, and ‘with th: 
report of Comar and Davis’, who studied metabolisn 
of cobalt ahloride in rabbits, swine and ycung calves 
Approximately 80 per cent of the cobaltio oxide fe 
orally was found in the foem, the other 20 per oan’ 
probably reacted with the hydrochloric acid m th: 

e tract to form oobalt chloride, whicl 
then provided cobalt in & form that was readily 


^ 
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Armour Research Foundation, 
OUlinois Institute of Technology, 
Chicago 16, Ilinois. 

‘Marston, Н. R., J. Coun. Sot. Ind. Ree, 8, 111 (1035). 
‘Rothery, P., Bell, J. M., and Spinks, J. W. T., J. Nutrition, 40, 178 


(1088), 
‹ бошаг, О. L., and Devis, G. E., J. Biol. Chem, 170, 879 (1947). 


Corpus allatum and Egg Production in 
Starved Milkweed Bugs А 


Іх many insects, egg production requires special 
autrition!. Te kas cine been found. in most insecta 
nvestigated, that the corpora allata are necessary 
‘or the normal function of the ovaries’. In the milk- 
weed bug (Oncopeltus fasciatus (Dallas), Heteroptera, 
Lygaeidae), the ovaries of the female at the beginning 
»f the adult stage are only slightly developed (Fig. 1а). 
When the female із kept m an incubator at 25° С. 
and fed on milkweed seeds and water, the ovaries 
may, after fifteen days, reach the size shown in Fig. 1b. 
2r aitean куун diay gti iua adis 


given only water and no seeds, they may survive for 
yuite a long time, but no eggs are produced. After 
ifteon days, the size of the ovames usually (ten 
ipeoimens) is as shown in Fig. lo, and only a slight 
«rowih has taken plaoe. 

At the same time, changes are observed in the 
wcretory system. In the emerging female the corpus 
Alatum is small (Fig. la, са), but increases, aa already 
hown by Novák*, if she is fed. In the present 





1. The brain with the suam and the t 
Fig. ar corpus on d ese 


adult stage; Œ) 15 mou fads (0) 15 da starved ; 
Тай wags: O) 16 daya cd, ЫР. б tare oid, carve 
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material it increased to about twelve times tho initial 
volume in fifteen days (Fig. 1b). 
had, 


increased only about 2-5 times (Fig. 
allatam is transplanted from normally fed 
Ge re tie oe io eels r ee 
the latter will start egg production despite the lack 
of food. Of fourteen unfed females which thus re- 
ceived corpus allatum from fed females, eleven oon- 
tained at later examination ripe eggs, two more 
showed a considerable growth of the ovaries, while 
only one specimen showed no reaction. Mostly two 
corpora allata were transplanted to each female, 
namely, at the age of five and ten days, and the 
specimen. at the age of fifteen days; but 
when the transplantation was done only onoe, ripe 
eggs were still obtained. Fig. ld shows the ovary 
of a fifteen-day old atarved female which ten days 
earlier received the corpus allatum from a fed female. 
In most cases the corpus allatum was transplanted 
together with the corpora cardiaca and в fraction of 
the aorta. However, transplantation of only the 
posterior half of the corpus allatum with no traces 
of corpora cardiace also resulted in egg development. 
Wheh the females were kept alive-for a sufficiently 
long period, they deposited eggs of normal size and 
shape. When the females were mated with normal 


In Bhodntus, also, ced both 
the corpus allatum and egg production‘, whereas in 
Tribolium and starvation prevented the 
normal d t of the ovaries but not the 


The two resulta of 


bug be explamed by i 
on the allatum, which starts to function 
and y induces egg development. 


(1988). 
' Palm, N.-B., Kungl. Sv. Vat. Akad; Handl, (4), 1 (6) (1949). 


Direct Observation of Hapten— Antibody 
Equilibria 


Ir the bivalenoy of antibodies, for which there is 
now considerable evidence, is accepted, it is to be 
expected that the addition of bivalent hapten to 
solutions of purified homologous antibody would 

about a linear d of alternating anti- 
body and hapten molecules. The equilibrium extent 
of this association should be dictated solely by the 
value of the free energy of formation (AF*) of a 
ras esi ages A bond and the concentration of the 

two reacting species. Hence a determination of the 
extent of association would provide the value of AF”, 
and if this were done as a function of temperature 
the values of the entropy (AS*) and the heat (AH*) 
of bond formation would be available as well. 
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Light-seattering measurements on very dilute mix- 
tures will yield the weight-average aggregate weight 
since the deviations due to non-ideal behaviour аге 

igible. The free energy of formation oen be 

ted in the following way. Let H, and A, be 
the initial concentrations of hapten groups and inti 
body sites respectively and p be the equilibrium 
fraction of hapten groups reacted. Then the equilib- 
rum constant, K, for the reaction of а hapten group 
and an antibody aite to form a hapten—antibody bond 
is given by 
KPH, 
(1 — p) Н, (A, — РН,) fi 
If the reactions are reversible, then equilibrium is 
established when the mixture is in ita most probeble 
state, and using the analysis of Goldberg! it oen be 
shown that to & good approximation 
М» _ 1+ pr 
M, 1-pr' 

where My і is the weight-average aggregate weight, 
M, ів the molecular weight of the antibody, and 
r = НЛА, Thus, from the measurement of the ratio 
М,|Ма in a mixture of known concentration of 
hapten and antibody, p m&y be evaluated and K 
and hence AF” determined. 
' In addition to these expectations the dynamic 
character of the equilibrium should be reflected in 
the shift of the M/M 4 ratio upon dilution and upon 
addition of further amounts of hapten or antibody. 
Moreover, the value of the ratio should approach 
unity upon the addition of monovalent hapten. Our 
observations on several purifled antibody prepera- 
tions using two haptens have verified. these predictions 
and have permitted a determination of the thermo- 
. dynamic quantities. 

The systems studied have been rabbit antiarsanilic 
antibody, most of which was prepared by the method 
described by Campbell and Lanni’, and terephthal- 
anilide-pp’-diarsonio acid (T) and adipanilide-pp’- 
diacono ас. ГА). Some resulta are summarized 
in Table 1. Unless otherwise specified, the tem- 
perature is 25° С. 





—7 44 (35° 0.) 
—6-95 (5° 0.) 


43 
0-89 
0 18 
0 96 
48 
101 
1-01 
101 


МЕ SRE 
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From the reeults shown here and others the value 
of AF* is found to be — 7:5 + 0:1 k.caL/mole of 
ha bonds formed under the oonditions 
pH. 8-0 borate buffer, ionio strength 0-15 at the tem- 

25* C. This average includes two haptens 


of hapten and antibody, this means that 59 per oent 
of the antibody exista as ‘monomer’ (an antibody 
molecule combined with zero, one or two hapten 
molecules), 28 par cant as ‘dimer’, and 10 per cent as 
‘trimer’, when the total antibody concentration is 
0-04 gm./dl. 

This result is in good t with the values 
obtained for & similar system by Eisen and Karush* 
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the vant Hoff relation to the К value 

at different temperatures, we obtai 
approximate values of AH’ = — 2:4 k.oal[mo 
(exothermic reaction) and AS’ = +17 e.u.[mol 
These values show that the entropy gain constitut« 
the major driving force of the reaction, and, as 1 
the case of a similar observation for the associatio 
of insulin molecules’, this suggests that water mol 
cules are displaced from charged groupe when tb 
hapten-antibody bond forms. 

In addition to the extension of the resulta sun 
marized here, current work is concerned with th 
detection of heterogeneity of the bonds as might E 
displayed by deviations of plots of My/M4 vers. 
concentration from the relation predicted for a sing! 
AF” value, the exploration of the rate of reactic 
and the extension of the method to acid solutior 


of precipitates. 
of a study made posib’ 
er Foundation. W 
help of Prof. W. O. Boy 
niversity), particularly in the problem « 
antibody preparation, and expect to publish with hi: 
other aspects of this investigation in the near futur. 


1 Goldberg, БВ. J., J. Amer. Chem. Soo., 74, 5716 (19062). 
з ‘The Chemistry of Antibodies”, by D. H. Саш and F Lap 
in “Amino Acids and Proteins”, 674 (D a: 


mer. 
ur ae Pron. (Amer. Boo. Бер. 
* Doty, P., and Myers, G. H., Dis. Farad. Soe., 18, 51 (1963). 


The Marshes of the Medway Estuary in 
Romano-British Times 


J. P. T. Вовонигт, (Nature, May 1, p. 882) appea 
to be taking a somewhat short-sighted view by den, 
ing the existence of an ancient pottery site on tl 

urch Marshes of the Medway Estuary. 

vestigations carried out by us m recent yea 
have shown that potting was at least one of № 
industries carried on im this region during the fir 
and second centuries a.D. and probably also in tj 
immediate pre-Ohristian era. This js borne out | 
the number of wasters (overbaked distorted pot 
found on the mud flats, the appearance of whi 
precludes the possibility of importation from th 
opposite coast of Gallia Belgica. The absence of kiln 
has in the past been taken as evidence against tk 
existence of potteries. We believe that the olde 
gritty wares, which fragment rather than warp ‹ 
faulty firmg, were fired on level ground under pil 
of straw and brush-wood, in the same way as mar 
primitive native wares in modern Africa, which the 
resemble in type and material. Belgio terra nig 
certainly blisters on faulty firing, and we have four 
numerous good examples. We have also еховуві‹ 
several structures which may well be kiln flues. 


- may also be significant that the modern Upchur 


potteries, situated about five miles from the mars 
used, until quite recently, the local estuarine clay. 


no. 4410 July 10, 1954 


In view of Francia W. Reader's feport of the Red 
ills Exploration Committee’, the possibility of salt- 
anning must be considered. Ib seems to us rather 
Alikely that this industry waa carried out on the 
*o in Roman times, since the water is now only 
rackish and loaded with silt, and we have biological 
ndenoe that the situation in the first and second 
soturies A.D. was similar, and indeed that the water 
wy even have been leas saline. We agree that the 
«агвһев were inundated, and by plotting the dates 
г finds we have been able to demonstrate the order 
Кыс райдер dé aa оазе 
Je fail to understand how any industry involving 
ao uie of ise Gould havs been carried Dub па "the 
'ter-tidal surface of the marsh olay” as Mr. Burchell 


iggeeta. 

The Ordnance Survey ара of the area (0 in.: 
mile) are misleading, in that they imply that the 
arious sites occupy в very extensive tract, whereas, 
1 fact, the occupation sites are of very limited extent 
ad distributed along the banks of ancient areeks!. 
the structural remains are similar to those found on 
ae foreshore of the Thames at Tilbury*. We believe 
ааб most of the finds have remained $n siu, and 
iat only in certain areas and in recent times have 
совіоп and redeposition occurred, as evidenoed by the 
dstribution of waterworn sherds. 


H. M. DARLOW 


P. H. К. Gray 


Pros, Soc. Antiqueriss, $8, 164 (1908). 
7. Roman Studio, 43, Roman Britain, p. 129. 
Royal Commienon on Historwal Monumenta, Esser, B.H, p. 80. 


Mz. J. P. T. Вовснитт, in Nature of May 1, р . 882, 
as made some statements on this bjo with 
hich I cannot agree. The archwclogical evidence 
‘tained from the Upchurch Marshes over & period 
? nearly a century leaves no doubt that the area 
1ipported a flourishing potti 
1e first and into the 
intury a.D. While there is little evidence to 

1 intensive occupation of the Milfordhope or Slay- 
dis Saltings after the Antonine era, there can be no 
mying that adjacent sites, notably at Otterham 
week, were inhabited and producing pottery well 
ATO the third oentury. 

It would be unwise to be dogmatio with regard to 


rge storage jars have been traced to London, but 
would seem that the bulk of the producta were 
anufactured for distribution in the south-east of 
*itain, large numbers of vessels having, for example, 
sen. found at Richborough. 

It does not follow that we oan still accept the 
bel ‘Upchurch Ware’ as referring to oertain 

' pottery. The Medway sites produced a wide 
wiety of wares, the majority being common forms 
чаб were oopied by potters up and down the 
«uniry for so long as the shapes remained popular. 
. ig therefore the fabric of the vessel rather than ite 
rm that may suggest the place of manufacture. 
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Mr. Burchell appears to base his archeological 
evidence on his Samian potters’ stamps. It should 
be pointed out that the number of fragmenta of 
Terra Bigillate from the sites is minute oompared with 
that of the coarse sherds. While it is true that most 
of the Samian fragments are of second century date, 
this fact cannot seriously be weighed against the over- 
whelning evidence of the other material. 

The evidence on which the above statements are 
made is both long and complex and clearly cannot 


Cantiana. This, following Mr. John Н. Evans's invalu- 
&ble pe on the ''Archmologioal Horizons m the 
North Rent Marshes” in the present issue of that 
journal, should do som to olerify an archmo- 
logical problem that has too long remained 


I. Мойт Home 
10 Melbury Gardens, 
Wimbledon, 


London, 8.W.20. 
May 12. 


Classification of the Terrestrial 
Heteroptera (Geocorisae) 


FornLowrisa Dufour’, the H can. be 
divided into three series: Geooorisae (land bugs), 
Hydrooorisae (water bugs) npa a (weter- 
surface bugs). Reuter! divided the Heteroptera into 
seven series. One of these, Hydrobiotica, included 
most of the families of Dufour's Hydrooorisae and 
Amphibioorisae as well as Baldidae; the Geooorisae 
were split into five series, and the other series con- 
tained Corixidae only. China’ followed Reuter with 
some modifications ; he did not oonsider Geocorisae 
& homogeneous 
primary divisions o 
Cimiooidea and Pentatomoides. th о Bist, ho in 
cluded Ochteridas, Baldidae and  Enioooephalidae 
and in the last the Tingidae. 

Recent work, carried out by us independently, 
together with some work by earlier authors, leads 
to the conclusion that most of the families of Geo- 
carisae fall naturally into two groups; the evidence 
is as follows: 

(1) Tullgren* erected a group, Trichophora, which 
неа farli Ко since OF Foriro сапда eid 
the Pieamidae ; hitherto the latter had been placed 
in в superfamily with the Tingidae. The group was 
characterized by the presence of ventral trichobothria 


and a basio type of pretarsal peeudoarolia (Tullgren’s 
arolia). larotio Aradids are without 


here for the structures below the claws and does not 
imply homology with those of other orders or those of 
the Mirid A 


тойа Coron) and in the Saldidae ; & Reduvioid 
type occurring in the bugs. Contrary to 


А remaining 
e HIMEN Do sone 
Prema, and 


Southwood that of Aneurus, to bo of 
Pentatomoid form. 
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ктан ер атои жи таа ад 
areas, oonfirms Tullgren’s Trichophora with the 
addition of Aradoidea, demonstrates the venational 


studies modified 
Trichophoran venation ; have a 
unique venation among land bugs suggesting only 
that of the wings of Hydrooorisae. 

(4) Pendergrast, from а study of the female 
reproductive organs, concludes that the spermatheca 
of the Aradidae and Saldidae is of the same type as 
that found in most Trichophora (including Pieamidae). 
The of Tingidae do not show affinities 
with this group, but rather with those of Reduviidae 
and Phymatidae. Gelastoooridae and Oohteridae are 
olearly close to the Hydrooorisae. 

(5) Leston*i* noted that eggs of the Tingidae 
resembled those of the Cimicoidea and were of a 
different type to those of Piesmidae. Following this, 
Southwood has shown that there are in fact two 
in terrestrial H tere : 
idee 


well-marked egg types 
. that iS of the ag 

and. that of the Reduviidae, Phymatidae, Tingidae 
and Oimiooidee. i eggs, as described 
by Cerayon!, appear unique among the land bugs. 
The Trishophora and Arsadoidea also agree in the 
peer: вое ee оши, while 

or 


tohing spines or ridges occur in all groupe. 
(6) Southwood has found that the two types of 
glands described in the Heteroptera 


found by Baptist i 
Neididae, Lygaeidae and Pyrrhocoridae. 
It is proposed to erect two groups within Geooorisae, 
besing them nomenoclatorially on genera and thus 
‘ following Evans's ا‎ in TAG Ed 
; , Pentatomomorpha : of Pentatomoid 
ree or related edi eq: ; veniral trichobothria (or 
multiple setose areas) present; hi 
radius and media ever 4 separated and subcosta 
never well devel 


surrounded. by в spongy or layer (for respira- 
tion); operculum & but when present 
deep follicular pita and not differing greatly 


in structure from the rest of the chorion ; 
ably never embedded into plant tissue at oviposition ; 
egg burster в single structure situated on the vertex 
of the embryonic cuticle; &ooeseory salivary glands 
of tubular type. 

Oimicomorphs : male genitalia of Reduvioid form 
or related thereto; ventral trichobothria absent ; 


atheca of Penta ; with mioropylar 
apparatus consisting of canals ing in the rum of 
chorion erie the which is 
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canals of two typed, true micropyles (for eper 
passage) and peeudomiaropylee ( (for iration), bv 
one type may be absent ; 

differentiated from reet of chorion, with deep folliculy 
pits; eggs often inserted into plant tissue; medie 
egg "burster abeant; accessory salivary glands : 
vesicular type. 

The Pentatomorpha oontein Pentatomoidea, Cor 
oides, Lygaeoidea (= Neidoidea Reuter), Aradoidé 
Pieamidae and probebly Saldoidee (Saldidae ar 
Leptopodidae), but the last-named e 

far from the main Pentatomorpha ster 

The Cimioomorpha contains Reduvioidea, Tingida 
Cimicoidea and Joppeicidae. We follow Bléte™ 

considering Sootomedidae (= V e)'a gu 
family of Nabidae, and Cerayon!* in placing tb 
family in Cimicoidea. Dipsocoroidea are beb 
allied to the Cimicomorpha. в 
apparently Geooorisae, but the hind-wing venatic 


from this series : Gelastocoridae and Ochteridae a 
Hydrocorisse. Hence, although recently adopted t 
Poisson!', the series Telmatobis of Esaki and Chine 
must be abandoned, and this already has been dox 
by China’. The placing of Mesovelidae and Hebrid: 

in the ioorisae, as done by most authors, 


reduced venation (for example, Dipeoooroidee) ог a 
egi (for example, Cimicidae, Polyctenidae) ; 
is &beent in Anewrus (Aradoidea 

а trichobothria are lacking in Baldoidea. 

For details of the internal anatomy of Cimooid: 
and other matters we are indebted to Dr. J. Carayo 
Entomologie Agricole Coloniale, Paris. 

Desne Lauerow 


tal Station, 


1, А 
Tullgren, A., Emi. Tüdskr., 89, 113 (1918). 
and China, W. Н. Ann, Mag. Nat. Hist, (10), 1, 


"ттршшк: Bef Mus. Nec. Rio de Janeiro, Zoologia, 9б, 


* Bingh-Pruth!, H., Trens. Шлі. Soc, Lond., 1938, 127 (1085). ,. 
* Lesion, D., Жн. Mon. Hag, 89, 182 (1063). 

Lesion, D., Hat. eg. % (иче proms). 

y wet (2), 88, (6), 734 (1960) 
88, (4), 01 (1941). 


к 
$ 
RE 


no 4410 July-10, 1954 
FORTHCOMING-EVENTS 


(Мооре marked with өп asterich * ars open to the public) 


Monday, July 12 
adon, W.1), at ЁЛ He o te a 
` & — . 
lorowave етра the Phy of Bolids" 
Monday, July 12— Friday, July 16 
JEIVNXEITY OT LIYERPOO the 4 of Zoology, The 
eat on Oamparative findo- 
mology of Vectebra 
Monday, July 12—Saturday, July 17 
OMY or ORHWXIOAL Leoverey (s$ Liverpool)—78rd Annual 


X1 Albemaris Street, 
of Oaltfornia) . 


Tuesday, July 13—Saturday, July 17 


oni conference with BRISTOL UNIYNRSIT 
at the University, Bristol). —" Physics 


of Natural 
)—S8urmmer 


WATIONAL INETITUTR OF AGRICULTURAL BOTANY Huntingdon 
ad, CAMHS) ae RIS D ARM Geena Meme 


Friday, July 16—Wednesday, July 21 
Јогат Ooxmisiom ON- OROBOOPY  INTERKATIOKAL 
Bobool of 


UXCIL OF Soomro UXIONS (at the 
1 орма! Medwine, Keppel В London, W.O.1)—Internataonal 
сепсе, 


т (graduate, with qualifications 

"lege, pig o prs E ы 
near f 

AsmmUPmANT LROTUXEX VIG; soine akena fü iic: 


9 
weary, The University, Bristol (J 19). 
iuwmTUMO OFFICER (honours ind preferably miih past 
dnais араа ) AT THE G STATION— 
ТОШ pe Vogemble Research Station, Wellesbourne, 
УТЕ away ашо (ith а good dagro in satel engineering 
‘Biya foe rara work in 
Oollege (Unrvandty of London), Hind Road, London, 


Ga m IW GmOLOGgY—Tbe Beoretary, Queen's Untver- 
Dmm Grate 1) ox Боот, at Univeraty Oollege 
Oounall etn in the 


of ehe Berry scorn abe e 
*4 
th а good honours degree n obemisiry or 
Leeds—Ths Nabonal 
Hstebhshments Hobart. Hoo, Grosvenor 
nee, London, B.W.1 quoting DEI ‘uly 28). 
LECTURER IN OXYETALLOQRAPHY Їп 


of Geology, 

LM a bly with some 

plani tion) IK OHEXIOAL HEXGINERAING, 

the Untvernty Tk › Amocuathion of Univer- 

toa of Commonwealth, 5 Gordon Square, W.O.1 
deinde, J 30). 


electrical engineertue) 


MnmotuicAL HNGUENENWIK the Electrical 
partment, City and Guids College, London, 8.W.7 (July 30). 


NATURE 93 


or IN AGRICUL! Y—TIhe , 
The University, (July 31) 
to ts special interest i PRIMO чы NR 
a 
Бесгеќату of University The 


The Secretary, The University, Aberdeen 
IN AstRoxomy—The Seoretary, The University, Edin- 


burgh (July $1). 

LECTURER IN THE Y BOTANY ai the төгү О! of 
of Darveniioe жү perta. dra e Be P бада Sqare, 
Tendon, T. wei J 31 

уота Afnoa, July 31). — e 
Hae Bayot (July a) th 


& good honours degree and some 
THE а SE LaBoRATORY of the 
t of Phyzies—The Secretary, The Unlveruty, Birmingham 


Beentfio Liason 

Home, Kingsway rog on Woa, eee ind ДЕ Н aly 1j. 
аны ral She Daai Of Nee Жара, Агыш, Now 9 

Weise hos Austraha—The Secretary, Assocation of Unrversities of the 

pod 5 Gordon Square, London, W.O.1 (Armidale, 

OF PATHOLOGY Atd ОНАТА ОЕ ar BACTERIOLOGY, at University 


College, $ for 
Бапсайоп m the Colonies, Benate Hoose, W.0.1 (А: 8). 
The раса УХ U a Common- 
wealth, 5 Gordon Square, London, W.C.l (Атала, А 10). 

MRNA (With RADAR ыйды 
subject) ти BOTANY, GEOLOGY, РНҮШОВ 


A London, N.W.1 (August 27). 
A p 


for research on 
Research 


Оттташа (with a degree agriculture or botany, or equivalent) 
For OIL AKD LEGUME Охо and Assistay? REGIONAL TRIALS 
OFFICERS (1) (with a degree In or agnenlture, gr equivalent), 
to cond oa a ir EM I 
eastern hie ce MEHR пароша 
Botanv, Н у ү 

PuYsONT in physics carry out funda- 
mental icr Тур prem салып аге by eco 

and Steel Research 


rte чар тамаш OTI 
Assodation, 11 гаа Аш rper na eee WL 
RADIOOHENIFT, raise етая Penal Было Олег 


In chemmwiry, 
edes ree] and asessment of 
err var si dul ge iem EE Ot enar wrk r 
maierials—Thes Officer (Recrultmens), Atomis W. 
Aldermaston, Berkshire, quoting 154/W 


1 


ж ^ | E E 
T NATURE ` July 10, 1954 v. 5; 


Bakion Вапынтпо ОТО tin & Bint Or эбсора Сима поша Brookhaven Вутпровіа In pitoe? No 0: 

e eR lot о: орхестру E Wien ger pon Plant Growth. Mirum yd ad Saga a, я 

ашы in фе войта ut р тай eypleaton of Bram р, ptu iode bt 

The Adminwtrative tay ese en hice Wee Eesearoh Vol 14, Parti of de doner, Pomp hil rg Hey £ 

Hatablishment, Aldermaston, Berkshire, GE. Gries." inst Organization. By Louis М. J. Bohr» 
Boeteiy, 10 


Й Forest Service ‚16: 
REPORTS and other PUBLICATIONS ез оци and иш of ойор Spine 7 


(mot troluded in the monthly Books Supplement) ¥ 
E owes An Outline of Nigerian Vegetation. Dy В. W. Ka 
Great Britain and Ireland Government Printer . Oron M 


Pp 
Insiiuton of Professional Otvil Servants, Annual Report for the 86 Colonies, 1063.) Bs. net. 1 
Tey 1053. Рр. 40. (London : Institution of Profesional Orvil Bmrtheonian Miscellaneous Vol, 132, No. 1p: i 


Collections, 
[1 Bibeifted Carboniferous Trilobites from West Texas. 


National Coal Board : Whittington. Pp. +16+3 plates. (Publication 41 VoL 1 
on iho Hydran ОЛО Derariment, Froenedinge of è No. 13: W D. tation of 1063 and 1064. 

Goal Board m on November Sth and 6th 1 Рр. i+75, AD bok Pp. (айо СТ) “(Washington Bint 

ender Reta О М Micoscopy of Metals ass Tobego. Deparment. Anl 

delivered at the Institution's 1958. Pp. 132. (Lon- Report the 1052. Pp. 3% (Trinidad Government Print 

don: Institution of Metallurgista, 1064.) 15e. бй. [145 ое, 1954.) 36 оспы. [1 

xx Preservatio ait A iis Condon; yeah Ar VIDE LAN en c Cee се ож 

Food манаш the United Kingdom. Рр. ty+56. (London: Ba oy e Teer 168, d ° Goverum 

taonery 145 

and Yearbook for 1054. Pp. the Bingham Miren Collection, Ревіх 

(Hammersmith, London: N.À.G. Ltd, 1064.) 38. Od. [145 Maure of Natura] Haie Yale Untversity. Vol 14, Атыле 3: 7 

Department of Saentfio and Researeh Report of the Character and Signifioance of Bound Production among Fishes of ° 

£ Research Board, with the Report of the of Western North Ailanto. By Mario Poland Fish. EXC . (New Hav 

pee Romar fr. Ше 1953, Рр. vi+52+8 plates and ООпп.: Peabody Museum of Natural History, Yale Untversity, 1% 
4 (Londen: | ders Ofen 964.) la. M. nek. 1.65 dollars. 

Hoations of the > Torea Boney Fourth Report, 1053: Kirk- United States оврага Of Qommaros > Natonal Bureau 
stall Abbey Hxeavation. Рр. 1—66 +-plates 7 and В. (Leeda : "Thoces- Standards, Аррһей thematic Banes No. 40 · Table of Secants » 
by ‚ 1054.) [145 Ooseoants to + F at Hundredths of a 

Of Waste Waters from Industrial Premise. (FBI Hand- р. мая (Wi DO.: Printing Office, 1 
book Рр. ty-+86. .(London : с E GRE. кыа. F : 
Insüitie of P third Annnal Report. Bories No. 53: Beports of Railroad 
don. Institute of Fic, Vi) юри [215 and Joint Bars. By В. Н. Cramer and R. В. Jemen. Pp. 40. 30 eer 
Royal Report of the Oounal for Bulletin Series No. 420: The Тлепов of and Rais 
1053 20. Royal Sanitary Insitute, 1 Stram on the of Metals in Tomon. By Oiyde Н. Work r 

of Health. Memorandum on Measures for the Control of Prof Pp. 109. 1 dollar. No. 45 
in 1064. Рр. 38 (2 plates), Almost in 3: Tran 
tetonery Office, 1964.) Ls. 34. not. MIC a Оду а iber use oen Bulletin LUI. 
оп, у 
cal and Physical Belenoos, No. 016, Vol 145,13 May 1954:  _Kyonka and Prof. e oak ‚54. 60 cenis, Bulletin No 4 
Uniform Polyhedra. Prof. Н. 8. М. Coxster, M. 8. Longuet- Pen O Red оГ. y^ um d By Prof Ralph B. Pr 
&nd J. C. P. Miller. 401—450 +6 plates. (London: Wiibam 0, dollar. (Urbana, TIL: 
vod Tr Nose Ji ой of the British Boston of the World canes pour 1 de 1а 
Calera o, 1, May 1954. Pp. 4 (London Ba E ME 185: Lame Parte 
Dopartment of атана, ВЫ оса oscar (063) Pp. б (Gopenbagus: Ande. Prel Hae 
Road Research Board, with Eeport of the Director Road Re 1954.) 14 kronor. ü su 
Bia Ото 1064, u? TIR ptet Силип: [255 No. 4: A Half Oentury of Againsi Tuberculosis. Рр. 
Ван Drug Houses, Beport and, Accounts, 1968. Pp. 16. (New York: Metropolitan Iafe Company, 1954) 3р 
(London : Drug Houd, Le 26 United States Department of Agriculture. Leaflet Mo. 105: 
The Staffing of Grammar aB ot the Staffing of 06 worms. Рр. б. 5 оеп. Ciroular No. 037: Jeology of the Ве 
Grammar Bobola in o North Weed of Bngland, wih реда] Nevada Gocesberry tn Balaton to Blister Bust Oonkrol, Ву Пг 
tod A. Young Dy Arta, Bamon and By W. В. В. xL) 18 mne (Washington, D.O.: Gorernme- 
oung.- . Pp. 20. (Liverpool: At the Untversity Press, 1 FAO Кош Mo. 11: E 
and Yasberíeas Memor of ihe Вой of Minerals лїїгє. балон» Caii 
Wales. Souls af the Wem of Nutrition Division.) Pp. ЧЁ ane ? Foot and Agro Organ: 
Бахон htro (Ebost 58 Ву H. Crotapinn and D. А. Osmond Pp. vl} tion of the United Ns 1 ) 1 golar; бз. ваша Ио ЛП 
Melnorandum ational Bmoke ak | Geneva: World Health Organization; London iat 
Abetemen$ to : ; i 
оротат BY е а Pp. 16. (London: N юше Oeo, 1004) T Bwlan Tano ; Le Od. net. ; 70.25 dollars, IE 
Abatement Bootety, 1054.) 1s. 85 Mgata. Report the Agneultural Department, Nigne 
Annmal ar Deaton: onsen ice Rte Cotsen ODES oo nes, [ 
А Я 1 tes. E Н 
Beport for 1963 Pp. 48+ pia. E e К а “Eganin ton A e ao. é 
6 * Committee Habies —Beoond Genev 


migon), 1945.) аба 
for tbe Preservation 


[285 
m th World Health Organization ; London : Stationary Office, 196 
Animal Ranat 1088-60 OA 93) P» feri phe. anon, 1. Виш Cane; 14 Od, not- i 0.25 dollars. Raph 





Т 
oy err Outlook tn Forel Ragin, i The Ri Hon Rz Annual, 1952-1965. T m (Brwrelles : Fonda Кешш û Ta e 
Oliver Franks, G.0.U-G. KOB, Montague Burton cherobe Sebentifique, -) 2 [ 
Lecture on International Relations.) Рр. 14. (Leeds : Lais! 
af Tenia 1094) Md toi арышы Biain fr 1 1968. c 
сново 07 + Robmmated Higeimmníal Batson 1954.) Ia. бё (318 Editorial and Publishing Offices of ** NATU 
MACMILLAN & CO., LTD., 
Other: Countries ST. MARTIN'S STREET, LONDON, W.C.2 


Africa, Annexure to Volume 56: Gond- ; 
Bion Survey of Бош А Telephone Number: Whitehall 8931. Telegrams: Phusts Lesquere Loma» 


du Tott komona! Leoture—. Toomare Mo 1) fi Pp. Bb. еа 1. Гойапейлшу: HORE ORE 
' ре Boolety of South Afnes ea e South Ar auth Aian Amat " Annual subscription £6, payable In advance, 
1054.) : 


Geographos Бос, postage pald to any part of tho world _ 
DE аг poe 2 Соро tie do yu: mo ыг = 
“Division Yaheries re 
ended December, i iced Advertisements only зовні be addressed to 
береспи 106s x T = Cratos Т. G. Scott & $on, Ltd, Crown House, 143-147 Regent Street, Loodoa, Y 
Indian Oen Dental dotes. Gormi AV WE UT Technological Laboro. Telephone Number : Regent 3891 


Teghnologina] Bulletin, Beries А, К o. 8б: Reports on 
Bt&ndard Indian Оой, 1081. iv 4-98. mA ер Vail end I 
EQUUS P i [185 АП rights reserved. Registered аз а newspaper at the Genera! Post Off 


No. 4420 


SATURDAY, JULY 17, 1954 


CONTENTS 


"nancal Control of Research for National Defence . 


alr Humphry Devy. Ву Sir Harold Hartley, K.C. V.O., CBE, Р.К.$. 
Meson Physic. Ву Dr. G. D. Rochester . 

&denca and the Potato. By Dr. R №. Salaman, F.R.S. А 
ара and тарса Receiver Design. By Dr. R. L Smith-Rosa, 


-actures on General Pathology. By Prof. Joha W. 5. Blacklock . 
ipidera of Britain. Ву T. H. Savory . * А 


lome Concepts of Ethology. HU EN 

awutute of Microbiology, Rutgers Untversity . 

ron sq ot che eee Oceinosraphy, Woods Hole. By 
Dr. G. E. R. Deacon, CBE, 

Obituaries : 
ома Ап ERE Ву Dr. D. аф . 
Prof L Р. HNI, F.RS. By Prof. $. Zuckerman, C.B. PRS... 

News and Views 5 D Б Я : . . . 

enone Survey ofthe BIRN Dac African TN TROU By A. L 
unt 

Jnesco Advisory Committee on Arid Zone Research 

we Tara E cd 

Whe Worker in industry . - 

Problems of Aircraft Noise . 

Physical Society : Annua! Report for 1953 

Mrtifical and Natural Coloration of Diamonds. 

"Alloy Junction Type of Transistor 


asenramant of Electrode Potentials In Living and Dead Tienes. by 
Dr. D. B. Cater and Dr. A, F, Phillips 


New Method for the Colorimetric Estim ation of Amino-acida oa 
Paper Chromatograms. By Р. A. berwood and D, Н. Cruickshank 

"Тарас CRISE a ite Method тоге Quandtaihrai Esdaarian 
of Amlno-acids, Ву Dr. Anthoay L. Levy 

-etters to the Editors : 


Ribonoclectide Analyrie of individus! Nerve Саш ЕК 
Edstrëm and Holger Hydén 

A Possible Function of Intracellular Ribonuceases.—-jay $. Roth 

Solubllity and Electrophoretic Behaviour of Sterokdi-Decergent 

, r Me lina Оно. J- Schild and Dr: 


Klaus D. Vogt 

$ynthesls of ind y-Mechylene- 
giutami Miet M C Wil ad Dr. ir Lhe 
кїт of Coa. Prob G, Fodor, О. Kovia and 


Талпынып TRAE Eres of Polymers st гаво Frequencies. 
—M. Kruahnamurth! and G. Stvarame Sastry 
Censors Piet, teenie. Ds Bartholomew, F. Brown 
and M. Lounsbury 
Paper Icone rers of Strychnos Alkalolda.—Prof. G. B. Mariat- 
and Dr M 


a NewS for Ch of 
pray Mare: T romatography Potyol 


БЕ and iH V Vibrations —H. E Hallam . 
Indirect Efect, of Utera-Violet Light on Skin Blood Verte 
М. W. Partington . 

Structures of Native and Mercertead Calluloses,—Dr. J. о. 
Warwicker ; H. |. Wellard ; H, J. Woods » 
Conduct! induced im Polyeatraficarosthylene by X-Rap 
LF: and От, F. T. Fermer т 

diro m Recording of Cathode Ray Tube Traces. B. 


Оланы 1 Doubling of of „р L Lines, — Rav. L Jankes, SJ., 


Ке МЕ отии Е Caer EA J. Eleman 

A Statistical Method of estimating the Periods of Incubation 
and infection of an infections Desease.—Norman Т. j. Bailey 

Determination of Sour O Rootstock Papar Gliromates 
avaphy.—Prof. Raymon d M. Selle d 

кое РерзЬздов of tha Concentrations of Elman i 
Roda.—K. V. Aubrey - 

Light Cages for Birds —Dr, Н. Hedlgar | 





Vol. 174 


FINANCIAL CONTROL OF 
RESEARCH FOR NATIONAL 
DEFENCE 


IX a fourth special report from the Select Com- 
mittee on Estimates for the seasion 1953—54 


(No. 176. London: Н.М.8.0., 6d. net) are given the 
departmental replies to the Committee’s seventh 


report of the seasion 1952-53 on rearmament. A 


memorandum by the Treasury, commenting on the 
recommendation of this latter report that the 
Treasury should carefully consider the possibility of 
introducing в system of blook grants to oertain 
Ministry of Supply and Admiralty research estab- 
lishments, at least on an experimental basis, states 
that the Treasury is unable to асоерё the recom- 
mendation if it implies making block granta to 
selected establishments to spend entirely ab their 
discretion over a period of years. Such a system, it 
is urged, apart from other difficulties, would conflict 
with the fundamental need for the oo-ordmation of 
the whole research and development programme for 
Great Britain, which oan only be effected centrally. 
Taking the proposal to mean that for oertain estab- 
lishments a system of financial programmes should 
be adopted extending over a number of years in 
place of the present system of annual estimates, the 
Treasury pointe out that, although the long-term 
financial provision is in principle advantageous, it is 
nevertheless eesential that government expenditure 
be kept reasonably flexible and subject to regular 
review in the light of changes in the strategio and 
economic situation of the country. The irrevocable 
commitment of defence expenditure for a long period 
of years, if on any large soale, would be hard to 
reconcile with this requirement, and this applies to 
the adoption of a block grant system even if the 
activities provided for in the grant continue to be 
subjected to co-ordination and control by tho 
Department. 

While the Treasury is obviously concerned with 
the possibility that the proposal would prejudice such 
departmental control and also stimulate similar 
claims elsewhere, the memorandum maintains further 
that such a system would be contrary to the funde- 
mental requirements of в properly conoeived 
research and development policy. The annual 
defence research and development programmes, it is 
pointed out, are carefully built up (and co-ordinated 
by the Defence Research Policy Committee) under & 
system of priorities which ia designed to ensure во 
far as practicable that development is in step with 
defence requirements. Such decisions on priarities 
can be taken only at the oentre, where the complete 
Picture can be seen. Again, in view of fhe shortage 
of scientific workers and technicians and the сешп 
on Civil Service non-industrial numbers, the allocation 
from time to time of the available man-power to 
establishments requires most careful consideration ; 
and the Treasury maintains that this can only be 
done st the centre, as university graduates are 
recruited. Lf, on the other hand, the recommendation 
may be taken as advocating long-term financial 


96 К 
programmes giving stability over a number of years, 
the Treasury agrees that planning in this way haa 
advantages m the feld of research and development, 
ав іп others, and it claims that, within the limite 
necessarily imposed by considerations of Parlia- 
mentary control, these advantages have not been 
overlooked in the formulation of current practice. 

. While the force of some of the Treasury’s argumertt 
will readily be admitted, there is little indication that 
the Treasury appreciates sufficiently the two funda- 
mental pointe mvolved—the extent to which effective 
Boiehtiflo Investigation demands freedom from time 
oóntrol if waste ів to be avoided, and the consequences 
which flow from the interlocking of defence research 
and civil research at the present time. On the first 
point, the Select Committee on Estimates, in its 
third report for the seasion 1946-47 dealing with 
expenditure on research and development, oom- 
mented pointedly that certain weaknesses revealed 
by its inquiry were due rather to an attitude of mind 
than to defective organization. It also remarked 
that the rigid application of & particular adminis- 
trative code to certain types of research work might 
cause considerable waste of money and effort and 
jeopardize the succeas of a costly project, beaided 
creating an atmosphere alien to the conduct of first- 
olas research; and it suggested that methods of 
controlling and accounting for expenditure need to 
be applied with a clear recognition of their implica- 
tions, A system which produces economies and is 
eminently sound when applied to normal adminis- 
trative expenditure may not have the same beneficial 
resulta when applied to certain types of research. 
The nature of the Treasury’s reference to the differ- 
ence between the universities and defence research 
establishments m the present report indicates в 
failure to appreciate this fundamental point that the 
time span for effective control of a research project 
is determined primarily by the nature of that project 
and not by administrative considerations. 

On the question of the interlooking of defence 
reeearoh and civil research, it is unfortunately true 
that the impracticability, for security reasons, of 
making & sharp separation between expenditure 
incurred essentially for civil purposes and that on 
defence, makes it almost as difficult as when the 
Estimates Committee of 1946-47 reported on the 
possibility of determining whether expenditure on 
fundamental and applied research is distributed in 
the best proportions between the main lines of civil 


and military research. The continued need for — 


security in certain fields, however, makes ib the more 
imperative that there should be no unnecessary 
secrecy, that the maximum possible information 
should be given to Parliament, and that no methods 
of controlling expenditure which are likely to cause 
waste of scientific effort should be tolerated for 
administrative reasons. It should be remembered 
that, as has been recently pomted out m The 
. Eoonomet, in counting the high oost of defence to 
the modern economy, as much as 80 рег oent of the 
nation's research resources, in which first-class men 
axe much scarcer than money, gives & true measure 
of the long-term ooet pre-empted for defence, rather 
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monly taken as going into defenoe. ` 
Another memorandum included in thia report is 

by the Ministry of Supply. This relates to the recom- 


‚ Mendation that every assistance should be given to 


the Radar Research and Development Establishment 
and the Teleoommunication Research Establishment 
of the Ministry of Supply and to the Admiralty 
Signal and Radar Establishment, in order to secure 
and maintain an adequate ataff of scientific workers, 
во 88 to preserve the all-important factor of соп: 
tmuity in research. The Ministry of Supply and the 
Admiralty entirely agree with the Select Committee 
as to the need for continuity in research, because 
research provides the only sound аай for future 
development. They consider that longer-term 
research should not be crowded out by shorter-term 
development requirements, or be permitted to 
fluctuate unduly with every change in financial 
circumstances. They further agree with the Select 
Committee that every effort is needed to attract staff 
of the high quality needed for research at the Estab- 
lishmenta, and to this end they are constantly 
seeking to perfect their relations with the universities ; 
but while staffing difficulties will persist as long as 
there is a shortage of highly trained electronic 
scientists, such difficulties are regarded as unlikely to 
cause & serous break in the continuity of research. 
The Ministry of Supply and the Admiralty question, 
however, the wisdom of laying down ав a principle. 
that any branch of research and development should 
be wholly exempt from the effect of financial 
limitations applying to research and development ae 
а whole. Nevertheless, while not accepting this part 
of the Select Committee’s recommendation, they 
agree that, because electronics is a young branch of 
science with great potentialities and because equip- 
ment in many other fields is dependent upon it, it 
deserves в measure of special consideration and 
protection. 

These pointe are. made in connexion, with two 
government establishments for which it may be 
claimed that special considerations apply.  Never- 
theleæ, on the general question, there oan be little 
doubt: research for national defence is for the most 
part like other forms of scientific research, and the 
imposition of administrative time-limita on investi- 
gations is not in the interest of true eoonomy In the 
utilization of the limited resources in materials and 


TD&n-power. 


SIR HUMPHRY DAVY 


HUMPAY Y 

‘Pilot’ Penzance. By Prof. James Kendall. 
166+7 plates. (London: Faber and Faber, L 
1954.) 10s. 6d. net. 


IR EDWARD THORPE'S life of Humphry Davy 

has long been oub of print and unobtainable, and 
во Prof. James Kendall's breezy sketch of the ‘Pilot 
of Penzanoe will be welcomed. by many readers. 
Davy is one of the most romantio figures in the 
history of ecience—a fasomating human problem— 
and Prof. Kendall was an ideal choice to wtite this 
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short life, with hia intimate knowledge of the period, 
his sympathy with Davy and his fresh and lively 
style. The book m intended, as he says, for the 
younger generation, and it is in the mam a study of 
Davy’s character and personality rather than of his 
solentiflo work. Thorpe’s shrewd appraisal of Devy’s 
grot contributions to chemistry is often quoted, and 
ао doubt the scientific reader will be tempted to read 
again some of Devy's own papers which stand Bo 
well the test of tine. The layman will learn from 
the book much of the significance of Davy’s dıs- 
woveries explained in simple language unemberrassed 
Фу technical detail. 

There can be few great investigators whose 
scientiflo work has been во greatly influenced by the 
&ocidenta of daily life and by ther human qualities. 
Prof. Kendall tells во well Humphry Davy’s romantic 
story—the country boy with his love of sport that 
was one of the lasting passions of his life, with the 
gift of words and the power to hold an audience, 
self-centred and dreaming of fame. Then came his 
apprenticeship to в surgeon-apothecary and his 
roading of Lavoisier’s “Chemistry” which awakened 
30 swiftly his native genius for experiment. This and 
his chance friendships with Gregory Watt and Davies 
Gilbert Jed to his appointment by Beddoes at the 
Pneumatic Institute ab Clifton just before his 
twentieth birthday. There he spent two years in 
the brillant and amazingly mature research which 
зо nearly cost “the intrepid investigator” his life 
when he was breathing various gases to study ther 
effecta. 

At the age of twenty-three he went to the Royal 
Institution and was soon to become “the idol of 
London". Self-taught, free from conventional views, 
brilliant аз ап experimenter and obeerver, Davy had 
an intuitive sense of the signifloant and of the wider 

i of his discoveries. Nine years later he was 
xoknowledged as the outstanding chemist of Europe. 
"With his gift of exposition and his infectious en- 
thusiasm he had made science fashionable, and the 
3equel was his marriage to the wealthy widow, Mrs. 
Apreece. Prof. Kendall deals feelingly with that 
marriage, во unfortunate for science, and with the 
»ontrasó between Davy’s warm affection for his 
sisters and Мв mother and the coolness that soon 
arose between him and his ambitious wife, a catcher 
of ‘lions’. Davy’s resignation on his marriage of his 
orofeasorship at the Royal Institution marked the 
md of his systematic research, tho there were 
oriulbant episodes like his discovery of the principle 
of the safety lamp. It was an unoo ial union, 
here were faults on both sides and Prof. Kendall is 
irupulously fair. 

One of his most interesting chapters is the ‘““Retro- 
spect”, in-which he examines the frailties of Davy's 
i&ture in his relations with his brother soientiflo 
vorkers, notably Berzelius, Dalton and Faraday. 
Davy oould be jealous of rivals, being &nxious to be 
she central figure and disliking criticiam. He never 
eally forgave Berzelius for his outspoken criticisms 
of “The Elementa of Chemical Philosophy”. He had 
жеп right when Berzelius had been wrong; but 
3erzelius was generous in his admiration of “le plus 
trend chimiste de son siéole". Davy’s unfortunate 
xperience with rash speculations in early youth 
hade him wary of hypothesis all his life, and it was 

« tragedy that he just failed to see the signifloance 
X Dalton's atomic theory. As Kendall says, ''His 
lear-misses, indeed, are ав momentous as his direct 
arta”. 
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The incidents with Faraday, his ‘‘Greatest Dis- 
covery”, m the years when he was stricken and ill 
are best forgotten in Faraday’s comment to Dumas, 
standing before Devy’s portrait m the Royal In- 
stitution: “He was a great man, wasn’t һе?” 

The mtereet and charm of the book spring from 
Prof. Kendall’s intumate and affectionate sketch of 
Davy as a human being. lt 1з full of Little touches 
that show his close acquaintance with the great mass 
of Davy documents and with the writings and 
thoughts of his contemporaries. It ів the mtmacy 
of the picture that carries conviction and gives в 
true understanding of a life of genius. 


HAROLD HARTLEY 


MESON PHYSICS 


Meson Physics 

By Robert E. Marshak. (International Series in Puro 
and Applied Physios.) Рр. viii+878. (London: 
MoGraw-Hill Publishing Co., Ltd., 1952.) 648. 


Mesons 

A Summary of Experimental Facts. By Alan M. 
Thorndike. (International Series in Pure and Applied 
Physics.) Рр. vui4-242. (London: McGraw-Hul 
Publishing Co., Ltd., 1952.) 47s. 


HE appearance of these two books is timely, for 
the past few years have sean great advances in 
the subject of meson physics. Prof. R. E. Marshak 
has surveyed the most important results of meson 
experiments, with particular emphasis on their 
theoretical signifloance, and Dr. А. M. Thorndike has 
undertaken the difficult task of izing tho 
i tal facts. Both books are concerned mainly 
with results obtained since the Second World War 
and cover work done up to the summer of the year 
1962. 

In view of the fact that the theoretical side of 
meson physics is discouraging and the experimental 
side exciting and stimulating, ıt might have been 

that Marshak would have found his 

task difficult and Thorndike relatively easy. The 
impression gained from reading the two books aide 
by side is just the contrary. Marshak succeeds in 
marshalling the experimental facts brilhantly, and he 
skilfully uses just those parts of theoretical meson 
physics which illumine the experimental resulta. In 
so doing, he captures much of the drama of the great 
enterprise which is modern particle physics. By 
comparison, Thorndike's treatment of similar facta 
seams dull and ordmary. The reason for the difference 
is undoubtedly that Dr. Thorndike 18 imbued with a 
sense of fairness to all whose work has contributed 
in any way to the advancement of the subject. The 
I is often a detailed description of work long 
since superseded, and a sense of confusion in the 
mind of the reader вв to what the really important 
advances in the subject have been. The oorreot 
selection of the signifloant facts and their presentation 
in & form which gives them proper emphasis is prob- 
ably the most important function of the writer of a 
text-book. There are many examples of incorrect 
emphasis and poor selection in Thorndike’s book : 
limitation of allows only the following examples. 
The first is th ''à-meson", a hypothetical particle 
proposed to account for the une y large 
penetration of certain thicknesses of matter by the 
particles in extensive showers. This hypothesis was 
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abandoned by ite principal authors at the Como 
conference on cosmic rays in 1949. The second oon- 
cerns the distinction drawn between supposedly 
different sorte of r-mesons: the '"pi-meeon" (defined 

. 58 as the “meson producing a pi-mu decay"), 

the “‘t-meson” (defined ор p. 58 as the “meson of 
mas about 280 m, discovered by Powell"). A similar 
distinction is made between the ‘“mu-meson” and 
the '"u-meeon". 

The first four chapters of Marshak’s book are 
devoted to & discuasion of the behaviour of charged 
and neutral m-mesons at non-relativistic velocities, 
the special contributions made by experiments on 
the artifloially-produoed x-mesons being apma 
well brought out. The next two chapters deal 
the capture and absorption of slow, light mesons and 
the peculiar properties of the p-meson in relation to 
the x-meson. A link ів made here between the resulta 
from the large &ooelerators and cosmic rays. There 
follows в clear presentation of the evidence relating 
to the nuclear mteraction of fast x-meeons and the 
production of x-mesons. The old topic of plural 
versus le production is then gone into in some 
detail. Е survuvs recent work on the 
new types of charged and neutral heavy mesons 
(now termed K-mesons), and V-particles with masseg 
greater than the proton mass (now termed hyperons). 


Thorndike’s book opens with a discussion of the 
evidence for the existence of mesons and their 
followed by good descriptions of the 
artificial production of mesons and the decay of the 
various forms of light meson. The book concludes 
with such topics as the positive excess, the energy 
spectrum, effects, and cosmic rays at 
sea-level and altitudes. Each chapter has a 
detailed list of references. 


The printing and produotion of both books are well 
up to the high standard of other books in the same 
series. 9. D. Коснватив 





SCIENCE AND THE POTATO 


The Potato In Health and Disease 

By Dr. Tatham Whitehead, Dr. Thomas P. MoIntosh 
and William M. Findlay. тю ea revised and 

' enlarged. Рр. xv-+744+40 Шана i and 

London: Oliver and Boyd, Ltd., 1953.) 60s. net. 


is not without signifloance that more books have 
been written anent the potato than all the other 
table vegetables put together. Indeed, I know of no 
single book in Britain devoted to any other specific 
staple of our vegetable dietary, always exoluding the 
cereals, other than Oldham's well-known volume on 


the family of the Bramicae and allied cruciferous 


T d not tee pose’ 30 ditus as Tas hf oA 
which underlie this curious monopoly of mterest 
excited by the potato; but, whatever they be, the 
three authors of this book have reacted to them 
with ever-i ing enthusiasm and in almost over- 
powering volume. I doubt whether they do justice 
to their own perspicacity when they assess the cause 
of the potato's universal a as being the generosity 
of ite yield, even under the promising conditions. 
On such в groes material basis, a parsnip or а turnip 
could stake a oompetitive olaim. The ascendancy 
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of the potato resta.like that of bread, on ths 
fact that it satisfles as a food and never oloys в 
a diet. 
The volume under review is no newoomer. It fire 
under the sole authorship of Dr. T. Р 
MoIntosh in 1927 and contained 264 Later 
Dr. MoIntoeh was joined by Dr. T. itehead ап» 
Mr. W. M. Findlay, and together published i» 
1945 their well-known book, “The Potato in Healtl 
and Disease", which had by then grown to 400 pages 
The same trio of authors have now compiled a partly 
rewritten and greatly enlarged new edition extendin; 
to 744 pages. 

Among the new features are chapters on breeding 
and animal machinery as applied to potet» 
cultivation, and a long dissertation on the relation o 
viruses to the planta they infect. 

As I traversed this rather formidable work, th 
thought occurred to me more than once—Am 
reviewing a collection of treatises or an encyclopmdia 
Whatever be the oorreot answer as conceived by th 
authors, of one thing I am quite sure: it ik no mer 
text-book which it has been my task to evaluate 
Conflicting th ta, such as these, of necessity evok 
& challenge in mind of the reader: “To whon 
have the authors addressed their book ?’’. 

An architect who seta out to build & homely villa 
and ends up by erecting an edifloe which from on’ 
о gr ar gp ноо сана 
efficient bore, must not be surprised if hi 
efforts evoke a weloome lees warm than ita individusm 
parts would appear to deservé. 

Of one thing I am confident: this work is n» 
student's text-book, and I am no leas assured that ғ 
is not likely to prove a vade-meoum to the farmer 
though it may serve the interests of the intelligen 
specialist cultivator. It will find, however, withou 
question & place, and & digni one, in my library 
and doubtless in that of most senior workers, whethe 

лкен шоону work. Тїз home 

the reference books, the section c 

жш firey oe i with advancing years, I moe 
frequent. 


I have intimated that this work suggests a oo! 
lection of treatises. Let us consider one outetandin, 
example, the description of varieties. Beside 
innumerable references in the text, the subject im 
Саа wi Hi en Se ae C HEY sare ee Nov 
it во that-I wrote a book on potato varietie 
in 1926. It has long been out of date; but tb. 
individual descriptions are at least aa informing 
better set oub and. what is of real importanu 
accompanied by a short history of origin, and a lie 
of synonyms in each case. How pleased I shoul- 
have been had the suthors of the recent work re-edite 
and improved it, for the student would then have . 
handy volume which he could take with him in tb. 
ees 
to carry and 

ithe ш Tala о is E 
eelworm, have devoted thirty-six to ita ex 
position. The chapter is a painstaking piece of wor 
lanned on enoyolopsedie linee, and as such it is no 
Riloult to point to в few errors of commission an 
omission. Thus, Ellenby's valuable work has no 
always been correctly reported; for example, hw 
hatching inhibitor is not located in the larve but b 
the cyst. “His studies on the effect of mustard om 

ing were made with mixtures of mustard 
potato, i to, eto, and wit 
hatchings in potato exoretion alone. . A. Re 
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odd’s hatehmg factor is eolgpio, not ecleptio acid. 
ee ne Modi о Ltd cmi 
of the Dutoh worker, M. Ootenbrink, which would 
зеет to show that, under strict supervision in 

ee с; 

sontrolied potato culture can maintained in 
infected land. Another Monte ine? section is that 
devoted to virus disease. In the main the data on 
the relation ‘of virus to plant, and the nature of the 
wirus e, are derived from F. О. Bawden’s book 
on ‘Plant Viruses and Virus Diseases", and duly 
acknowledged. Would it not have been wiser to 
refer readers to Bawden’s well-written book and 


leave it at that? 7 

The value of the work is enhanoed by ite 
good index, and its full bibliography in which there 
are remarkably few important It is unfor- 


ара gp ag ee a 
M етше E my discovery in 1909 of bli 
resistance. In conclusion, rt oan be said that 
Dur s a rude d a AID DEDERE 
&ooounbt of the importance of the potato as в subject 
of scientific inquiry, каис ри Шш 
no rival. . N. BALAMAN 


VALVES AND TELEVISION 
RECEIVER DESIGN 


Data and Circults of Television Recelver Valves 
(Philipe' Technical Library;  Electronio "Valves 
Series: Book MIO). By J. Jager. Pp. xi-- 216. 


Television Recelver Design 


Monograph 1: IF. Stages (Book УШГА). 
А. G. W. Uitjens. Pp. x 4-177. 


Television Recelver Design 
Monograph 2: Flywheel Synchronization of Saw- 
Tooth Generators (Book VIIIB). By P. A. Neeteson. 
Pp. х-+„156. 

brieken ; 


(Eidhoven: N. V. ips’ 
London : Clos rere Pre Ltd.; New York: 
Elsevier Press, Ino., 1958.) 21s. each volume. 


HESE three volumes form part of a series on 

“Electronio Valves" in the Philips’ Technical 
"Library. They may also be regarded as companion 
volumes to the book on “Television” in the same 
Library (see Nature, 172, 471; 1953). 
the experimental stages of television. development 
conventional radio and amplifying valves were used, 
the mass-production of «оде А receivers has 
created & demand for valves specially designed to 
meet the requirements of the various stages of such 


receivers. 


By 


кеша valves developed by tue Plilipe organira- 
kion during the past two or three years. Considerable 
technical information is given of the function of 
each type of valve and of the circuit arrangements in 
which it can be used. Similar information is given 
Kor three _types of oathode-ray tubes, or ''direot- 


»noludes with & complete deeign of a television 
"eceiver developed for the reception of vision and 


‘sound 
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programmes aocording to the 625-line standard 
of the International Radio Consultative Committee 
(C.C.I.R.) now in use in various European countries. 

The second volume deals with the intermediate- 
frequency stages of a television receiver, bearing in 
mind that such stages may operaie at any frequency 
км жыка ы ын The book is largely analyti- 
cal in nature and describes the special problems of 
design encountered in obtaining response and ampli- 
floation over & wide band of while at the 
same time the noise-level is kept down to the minimum 
attainable. 

In television reception, the picture is built up by 
making the electron beam scan the fluorescent screen 
of the cathode-ray tube. The method of scanning now 
generally adopted oonsiste of e horizontal move- 
ments of the beam across the » picture, with flyback 
between the lines at a much speed ; and then 

on these is & much slower vertical 
moverent for the fleld or picture scan, with again a 
more rapid fty-back at the end of each field. These 
scanning movements are controlled by the voltages 
produced by & saw-toothed generator, the oscillations 
of which have to be synchronized with the appropriate 
signals sent out by the transmitter for the purpose. 
The third volume under notice desaribea in consider- 
able detail the principles and cirouit ta of 
these saw-toothed generators and the app rcu er 
the so-called ‘flywheel synchronization’ technique 
television receivers. While some portions af the book 
are of an analytical nature, the mathematics involved 
is very straightforward and will be easily followed 
by the designer. 

The production of all three volumes is of a high 
standard, and the engineer and scientist engaged in 
the design and development of television receiving 
technique will find them most useful in connexion 
with their work. R. L. Bxrru-Hosa 


LECTURES ON GENERAL 
PATHOLOGY 


Lectures on General Pathology delivered at the 
Sir William Dunn School of Pathology, University 
of Oxford 

Edited by Sir Howard Florey. Рр. xiii--783. 

(London : уала Маны Нон) Lid., 1954.) 

63s. net. 


HE subject-matter of this volume has been 

contributed by no leas than ten authors, and 
like all books written under such conditions it 
lacks в logical sequence. For example, the chapter 
on healing occurs some 840 pages after those on 
inflammation. The work is well written, easy to 
read for those with some previous knowledge of 
pathology, and the illustrations are excellent and 
well chosen. To each chapter is appended a carefully 
selected bibliography. 

The book is & real воїөпЫйо work and, as such, is a 
contribution to the subject worthy of the Bir William 
Dunn School of Pathology, Oxford, from which it 
has origmated. The patient and his diseases, how- 
ever, have rather been neglected. It aheds light on 
many controversial problems in general pathology, 
as each of the authors has freely his opinion 
as a result of his own experimental work in the field 
in which he is an expert. Unfortunately, as Bir 
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Howard Florey states in the prefaoe, the volume does 
not cover the whole fleld of general pathology, though 
the subjects of each lecture have been 
selected. The value of the book, however, would 
have been enhanced if some cha: on neoplastic 
dum cold have bean ть ei TE fe hoped 
that in any future edition this omission may be 
rectified. 

A praiseworthy endeavour has been made to give 
short historical reviews of each of the subjects dis- 


bert, , Hohn- 
peer бира Mentari bi 
only three of these being referred to elsewhere in the 
text. It is to be in a book where historical 
accuracy has been keynote that the primary lung 
focus (p. 662) should be referred to as the '"Gohn 
focus" when it was originally described by Parrot 
forty years before Gohn’s treatise on the subject 
appeared. In a volume where so much attention has 
Been given to detail, it would be easy for any reviewer 
to find pointe to criticize. In Fig. 24 an p. 97, the 
fibrous tissue enoepeulating an abecesa would be 
better described as granulation tissue. In the chapters 
on inflammation of mucous membranes, many pages 
have been devoted to the secretion of mucus; but 
the all too common catarrhal inflammation of the 
шоуна кшн о ону рышы: 


and the of amyloid ае and the 
accompanying р are particularly poor. On the 
other hand, lectures on immunological problems 


are masterly expositions of the subject, as also are 
those on inflammation. 

This is & book which should be read by every 
ur ee in particular those 
working for Many an alder patho- 
logist, too, dete be beneflt and may have to 
sacrifice some of his long-cherished ideas about even 
the simplest pathological phenomena. It is not a 
book that can be advised for the average student 
commencing the study of the subject, as the com- 
plexities of an already difficult publ И uto ade 
any simpler. In these days of overcrowded curricula 
in medical schools, the student has to acquire his 
de Rubin d doo cun. Ue ares шш. IG 
difficult for to do so from the present volume 


Донн W. 8. BrAOKLOOX 


SPIDERS OF BRITAIN 


British Spiders 
Vol. 2. By G. Н. Locket and A. F. Millidge. Pp. 
vii4-449. (London: Ray Society, 1958.) 30s. 
HIS volume completes the survey of the spiders 
of the British Isles, begun by the authors, G. H. 
Looket and A. F. Millidge, several years ago, so that 
now for thefirst time since John Blackwall’s historic 
folios of 1861-68 (also Ray Society publications) a 
guide to all the native species is generally accessible. 
The congratulations which were offered when the 
first volume was reviewed (Nature, 168, 714; 1951) 


exsoly the plan of the carlo part of he work, and 
therefore shows the same i 
end conciseness with practical helpfulness that was 
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во conspicuous there. .In brief, when the identifying 
of в species ів easy, the authors waste neither tiny 
nor space; when it is difficult, fuller treatment ane 
comparative tables come to the reader's aid. The 
illustrative drawings, which are the work of ot 
are remarkable for their uniform olarity. 

mei моо, о, 
standing features of the book. 

This second volume, which is larger than ita pre 
decessor, describes seven families and 869 вресіее 
There are, again, illustrations of the genitalia of БОШ 
sexes Of every species, acoompanied by such othe 
diagrams and dichotomio keys aa aro побовввгу. Thr 
distribution of all species is also given—broadly іе 
geographical, and more precisely in ecological 
terms. 


Among the seven families described aré th 
Agelenidae, which inoludes the ordinary spiders to b 
found in dwelling-houses, and the iopidae, whicls 
in orb-webs. These page 
i t the serious student i 
likely to turn first to the treatment of the Linyphiidae 
—the dominant British family of 245 of the smallem 
Spiders in the land. He will find & moet impressive 
key to the one hundred genera by which the family 
is represented in the British Isles; and although it 
composer, Dr. idge, writes of ib with modes 
reference to ite fallibility, it is at the same time true 
that never before has the captor of a Linyphiid bee» 
able to turn to во complete and authoritative a guid: 
as is published here. Only those who have tried i 
steer a course through the complexities of this family 
can fully appreciate the nature of Dr. Millidge's ver; 
considerable achievement. 

Two other points should be mentioned. One is + 
valuable hint—the fact that an obecuan 
epigyne oan be made more distinct by soaking th: 
specimen in phenol contaming 10 per cent of aloohol 
The second is the fact that the book ends with a oheck 
аы ge a dri eredi simil 
British. It is interesting to compare this number with 
the 566 recorded by Dr. W. 8. Bristowe as lately a 
1939; and if it may be added that the authors have 
in their collections several species even more recenth, 
found, it is seen that the day of complete knowledge 
of the British spider fauna is not yet. It is, in fact 
most significant to notice how high is the proportio» 
of species described ав ‘rare’ or ‘very rare’, or fo 

but one locality ia known, or but a few capture 
lio een cepa. 


It is permissible to glance at the impression made 
by the two volumes and to appraise the wor? 


as a whole. Ib is sean to be a first-rate piece o 


existed in Britain until now; and the beginner, th. 
general naturalist or the ecologist is far leas dependen 
on the personal help of the expert than he was. I 
this view of the position is correct, then the арревгапо _ 
of this work is an event of great importenoe. 

Yet it would be wrong to regard the publioatio: 
of the book as the end of a phase im British arachno 
logy. It is rather the beginning of a period in which 
we may expect & rise in the number of those wh 
take a permanent interest in spiders, and a long 
overdue increase in the attention them by pro- 
feasional zoologiste. There are animals mon- 
worthy of study, and & growth in active arachnolog; 
would be the reward, apt and appreciated, which th 
authors so amply deserve. Т. Н. Savopy 
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SOME CONCEPTS OF ETHOLOGY 


Ы Ву Dr. ҮҮ. Н. THORPE, F.R.S. 
Jesus College, Cambridge, and Untversity Department of Zoology 


THOLOGY is & convenient word to denote 
behaviour study in the widest sense, and if 
«sed m this way ecology, ethology, bionomios and 
axonomy can be regarded as the four divisions which 
е: oomprise the study of the whole living 
ag distinct from anatomy, physiology, 
posed and genetic (with all them inoluded 
"ubdivisions such as histology, cytology, biochemistry, 
sto.), which constitute the study of ite parte and of 
{в development. The term ethology has recently 
‘ome into much more general use than before as a 
‘esult of new theories priniarily concerning instinct, 
which are due ш the first place to the work and 
writing of Konrad Lorenz”; but it would be a 
-reat mistake to confine гів use solely to the work of 
hose who are known to base their studies on any 
"articular theoretical scheme, whether of Lorenz or 
«nother. The word is potentially much too useful to 
e restricted in this way. Nevertheless, wide as the 
eal meaning of the term is, there is little doubt that 
he present popularity of behaviour study is in fact 
due to the stimulating and clarifying effect 
of "в theories ; and it is interesting to consider 
tow some of the essential concepts in this field have 
&red during the fifteen years or go since!-* his scheme 
vas first put forward in its definitive form. 

"The ecasential elements of Lorenz’s formulation are 
ms follows: 

(1) The division of behaviour into a flexible 
«ppetitive behaviour and the relatively rigid con- 
«ummatory act. 

(2) The assumption that the fired action pattern 
«f the latter is generating some speorfic action 
»otentaal (а term which now includes the eementials 

f the original action speciflo energy oonoept of 
югеп» and in effect supersedes it). This brings 
zack in a new form the concept of internal drive, 
о resuscitetig the essential idea of instinct. 

(3) The concept of the ‘innate releasing mechanism’ 
avhich assumes there to be within the central nervous 
ystem & series of mechanisms of a particular type 
vhich effectively inhibit or block all discharge of 
-otivity unless the animal encounters the right 
nvironmental situation or stimulus to remove or 
elesse the block. 

These and other considerations led almost in- 
vitably to the hierarchy scheme of Tinbergen‘, 
coording to which there are a number of tiers or 
yels within the total organization which makes 
р an ‘instinct’, and incorporated in eech level 
re one or more innste releasing mechanisms. On 
Bhe receptor side these are in some way attuned to 
Ве biologically right stimuli or situations in the 
savironment—as, for example, the appearance of the 
axual partner or the speciflo prey—and are, as ib 
vere, unloaked by the appropriate environmental 
eleasers and only by them, thus allowing behaviour 
2 proceed to the levels below, only in the biologically 
ight situation. Theee lower levels in their turn 
.oorporate blocks which, while they remain un- 
soved, prevent action of these lower centres pro- 

So long as such lower centres remain 
locked the action potential will therefore be diverted 
ito the type of action known as appetitive behaviour, 


which is ‘directive’ in that it tends to bring the 
animal into the kind of environment where the 
iate releaser is likely to be enoountered. 

Finally, to make olear that this scheme is not one 
of innate or inborn behaviour only, it should be 
mentioned that although Lorenz regarded the 
learning abilities of animals as mainly operative in 
the sphere of appetitive behaviour, his theory is by 
no means an anti-learning one; indeed, besides 
accepting the categories of learning already usually 
assumed, he found it necessary to propose & new 
саа ne effect, in certain special cases 

the required rapid adjustment between the sim- 
tified or skeleton organization which constitutes the 
гк and ite correlate, innate releasing mechanism, 
and the more elaborate or detailed pattern to which 
the individual animal has to respond. 

The immediate attractiveness of this scheme lay 
first in its apparent avoidance of the vitalstic 
approach—for the objectrve of the animal is no 
longer the attainment of the final biological goal or 
result (which it is, of course, mconceivable in most 
cases that it could know about) but rather the 
performance of the rigid consummatory acts them- 
selves. Besides thus providing a physiologically 
reasonable system. in place of an obviously untenable 
vitalistic one, this system at once showed some other 


Se eee aen et ES 
and morphologjoel characteristics, and so the theory 
provides an excellent approach to the taxonomic 
analysis of behaviour. Moreover, the very fact that 
these behaviour patterns are so constant as to be 
taxonomically le makes it inconceivable, at 
least in Bo far as the invertebrates and the majority 
of the non-mammalian vertebrate groupe are con- 
cerned, that learning oan be playing a significant 
pert in their production. It seems apparent that 
within the insects, for example, countless thousands 
of instances of specific behaviour (such as aote ro- 
lated to pupetion which are performed only once 
in the life o the individual) cannot possibly be the 
sole expreasion of an; that can by any oon- 
cetvable definition be learning. Nor, to take 
another le, is there evidence that the olfactory 
selection oste by hymenopterous parasites or 
other Ше is primarily learned. On the contrary, 
in Nemeritis Thorpe and Jones’ (misquoted by Lehr- 
man‘ to give the exact opposite of the true meaning) 
found he ah choioe to be inborn &nd 
only to & relatively minor degree modifled by learning. 

Finally, Lorenz's idee of internal drive held back 
by the block or inhibitory action of the innate 
releasing mechanism system until the right releaser 
is encountered at once attracts the field naturalist 
and especially the fleld ornithologist, for it suppliea 
& ready explanation for a vast amount of puzzling 
behaviour—displacement and vacuum  aotivity— 
which it seems otherwise extremely diffloult, if not 

le, to interpret. 

t appears that the most fundamental concepts at 

the base of these theories of animal behaviour are 
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centred around the idea of internal drive; but before 
discussing this central problem it will perhaps be as 
well to consider one or two of the oriticisme which 
have recently been directed against these current 
theories of instinct. 

First, it has been objected that there is an un- 
warranted dualism in instinct theory. Thus Kennedy’ 
in effect says that all behaviour is, in fact, reflex and 
that all evidence for any internal drive is spurious. 
He argues that the current objection to the universal 
employment of the term reflex among behaviour 
students is due to the fact that they have an out- 
of-date pioture of reflex which is "е wooden caricature 
of reality". But he himself clings to its use because 
he regards it as the sole behaviour concept which 
embodies the principle of determinism—which, if it 
means anything, is tantamount to saying that it is 
rigid. The whole matter із, in fact, a quibble. If 
the term reflex is regarded as implying relative or 
&beolute rigidity, then it is still useful to behaviour 
students (as it is to physiologists) in certain restricted 
contexts. If, on the other hand, it simply means 
‘tesponse’——then it is better to say so and to drop 
the term reflex. It ів significant that Pavlov’, 
who did in fact widen the use of the term во that 
it became practically meaningless, nevertheless 
ат $e his followers by his retention of it 

contention that instincts are ‘ 
but” ee He urged (as Kennedy says) that 
the investigation of mstincta is the “next im- 
portant task”, bui none of his followers heeded 
thia, The reason 18 nob far to seek : the idea of 
the reflex did not alone provide tham with the 
concepts necessary for the work, and it was, as I 
thnk all oritices admit, the ooming of Lorenz's 
formulation which was the signal for the great modern 
development of analytical work on instinct. This 
was nob so much because the ideas oontained in it 
were new—actually none of them was entirely new— 
but it was rather because here was a new system 
which facilitated and invited experiment and, by the 
way in which it ie articulated, directed attention to 
those pointa im the vast and varied phenomena of 
instinct where experimental analysis was both 


blinds thoee who use it to the evidences of adjust- 
ment by learning which their animals display. It 
may indeed be possible to point out occasional 
relevant instances of animal learning which some 
modern workers on instinct have missed beceuse of 
their concentration on the latter fleld; though it 
would also be le to int to examples where 
such theories have ку inspired research on 
1 ing. Butt would be fae camer о NATA шуен 
of wo who have missed the whole field of 
instinotive behaviour because of their obsession with 
the learning proceas. It is largely because of this 
that the work of those modern schools of comparative 
psychology which are based exclusively on the theory 
and investigation of learning is only too often 
virtually useless to the zoologist, and it is the failure 
of such edhools which has thrown into relief the 
immediate relevance for the naturalist of so much of 
modern instinct theory. To say either “all behaviour 
is learned” (as Hebb* or Lehrman‘ appear in effect 
to do) or “all behaviour is reflex" is at she present 
time as stultifying for research as it would be to say 
that all behaviour is innate. It may, of course, be 
le во to extend the definition of the terms 
flex’, ‘learned’ and ‘innate’ in such в manner that 
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such statements are virtually true; but when this i 
done the terms themsblves thereupon become prac 
tically useless, for such statements give а spuriow 
шону Fee EN I BM is, in fact, highly 


argues that it is for social reasons tha 
the dualistic approach which he finds во ible 
has lingered in biology, psychology and philosophy 
long after it was abandoned in physics and chemistry 
To me it appears to be rather for epistemologica 
reasons: and may it not be that dualism is stir 
necessary in biology simply because living organism 


. are different from non-living ones 1- Directiveness о 


purposiveness, whatever anyone may aay, is ohar 
acteristic of living systems; and Sommerhoff ha 
recently made a brilliant and courageous, although . 
consider ultimately unsuccessful, attempt to exprese 
the eesential directivenems of organisms in purely 
physioal terms. Until this has been done oonvinoingly 
and without any room for doubt, there 1s no justi 
floation for denying the place of dualiam in biology 
Lehrman‘ takes objection to & number of idea 
which he claims workers upon instinct hold, but som» 
at least of these objections appear to be due to mis 
understandmg. He himeelf apparently starts о» 
with the idee that all behaviour must be learned—+ 
conclusion surely only possible to one who haa con 
fined his studies to certain very special cases amonm 
mammals, and difficult to maintain even then 
Moreover, he finds difficulty in accepting the abun 
dant evidence that complex behaviour patterns are 
inherited because he is unwarrantably thmkin 
of sych inheritance as involving some sort of pre 
formationist doctrine of the instmot being itsel 
within the germ plasm. This would indeed be аж 
unjustifiable Sui Hon but I am not aware of any 
ethologist ever having implied any such thing. Wha 
modern instinct theorists meen when they speak of » 
motor pattern or an innate releaamg mechanism beina 
inherited or inborn 18 that it is genetically ‘ooded’ ane 
80 determined in the sense that the behaviour is oon 
stant, even though the environment may be relativel: 
inconstant and msy contain no stimulus adequate fo 
the determination itself. They do not mean, and neve 
have meant, any such absurdity as the statemen 
that “the organiam is ind of its environ 
ment". On the other hand, seems to oppos 
rerfloation where rb o8 nob only useful but eve 
necessary. Crude isomorphism is rightly suspect: w 
need not, for example, that the engram of » 
cube ів itself cubic. But his objections would seem t 
lead to the rejection—aa unjustifiable reifloation an 
isomorphio preconoception——of the basic assumptiom 
of neurophysiology that there ів to be expecta 
within the central nervous system a system o 
organization sufficiently впоПаг in certain eeeenti» 
relations to the obeerved behaviour to be able te 
serve ав a code; and this is all that instinot theor 
need imply. It ia ехвой in this sense and i 
this sense only that the viour of embryon» 
tissues and their constituents (such as blastornere 
histoblaste and the cells of imaginal buds), where the 
problem of organization ів presented most vividly 
may be said to be inherited. Lehrman thus appear 
essentially antiphymological, although ^ шегі» 
appeals for more physiology. The term innate, hoy 
ever, is admittedly heble to cause confusion in the 
it moorporates three different strands of meaning 
(1) internally oo-ordmated, (2) inborn, and (8) drive 
from within. The first applies to practically & 
behaviour; (2) may apply equally to instinot an 
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reflex, while (3) appears to be especially charaoteristio 
of instinct. . 

This brings us to the problem of drive and oon- 
summatory act, which must be considered more 
fully since it ів in many ways central to the whole 
subject. Tolerably objective definitions of these 
two terms have been given as a result of an in- 
ternational conference at which a number of 
behaviour students representing , the most varied 
aspects and methods of approach to behaviour study 
were present; but critics are apt rather conveniently 
to overlook this admittedly provisional attempt of 
ethologista to be as objective as poesible. We may 
therefore give three of these definitions here : 

Drive—the complex of internal and external states 
and stimuli leading to a given behaviour. 

Appetitive behaviour—the variable introductory 
hase of an instinctive behaviour pattern or-sequenoe. 

Coneummatory aci—an act which constitutes the 
termination of a given instinctive behaviour pattern 
Or sequence. ` 7 

The term ‘drive’ in ita earliest usage in behaviour 
literature probably meant little, if anything, more 
than a state of internal activity or disequilibrium of 
the central nervous system or of internal o: in 
their turn stimulating the nervous system. long 
as the meaning was itself restricted it was unobjeotion- 
able enough even to the avowed of 
‘instinot’. Во early as 1911, however, and 
Woodworth" were using the term to oover the 
«mechanism by which activity was internally governed 
end directed along certain channels, and so no sooner 
had the term ‘instinct’ bean abandoned by peycho- 
logists and behaviourista than we find ‘drive’ taking 
ita place and standing for just those ideas which had 
led to the rejection of the former term. Later Wood- 
worth!* pointed out that habit mechaniems, in any 
event in human bemgs, may become drives and implied 
that since, in his view and that of many earlier 
writers, habit and instinct had much in common, the 
‘00-ordinating mechanism of the behaviour pattern 
Ktaelf might generating the drive. 

In the late ‘thirties, Lashley and Lorenz!-* 
realized independently that the aspect of instinct 
which would be moet profitable for study was not 
specifically the drive itself, central though that idea 
кв to the whole field, but rather the internal system 
of co-ordination of special behaviour patterns on 
one hand and the special receptive sensory mech- 
aniams on the other. In fact they concentrated their 
attention on the whole specific sensori-motor organ- 
zation of the behaviour patterns, considering the 
complex and stereotyped action system to be more 
Fundamental to the subject than any immediate 
question of drive; and both these workers proposed. 
that & study of these mechanisms themselves might 
throw light on the problems of drive and motivation. 
Lashley in effect suggests that all cases of motivation 
wight well turn out to be the result of the activities 
of specific co-ordination mechanisms and that general 
drive is really nothing more nor lees than the partial 
excitation of a very specific sensori-motor mechanism 
irradiating to affect other systems of reaction. We 
thus arrive at somethmg very like the concept of 
specific action potential which, in the form of action 
specific energy, was to play such an important part 
in Lorenz’s system. Талы 1 
though they were, perhaps aimed at little more than 
supplying some general directions for future experi- 
ments and theorizing, whereas Lorenz's contribution 
waa to produce a thoroughgoing theoretical system 
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of behaviour more comprehensive than any which 
had preceded it. = " | 
The idee of a relatively rigid oonsummatory act is 
thus в theoretically fundamental one, and it brings 
with it the methodologically invaluable distinction, 
which had in fact been made years before by Sher- 
rington", between appetitive behaviour and con- 
summatory act (pre-current and consummatory 
responses, a8 Sherrington called them). While this 
separation into two categories probably continues to 
be as useful as it has ever bean, it has now become 
‘abundantly clear that the distinction is not & hard 
. Much appetitive behaviour contains 
тын көйү n ight be termed the 
minor i * (to whom I am 
indebted for much useful discussion of such problems) 
on the behaviour of the great tit (Parus major) and 
that of Hinde, Thorpe and Vince!’ on the following 
responses of young -moorhens (Gallinula chloropus) 
show quite conclusively that in these cases appetitive 
behaviour and consummatory act vary in of 
rigidity and flexibility ; no absolute distinction can 
be made between tham. Both are to some extent 
spontaneous in that they show evidence of internal 
activation, both are stereotyped to some degree 
and show some rigidity, and both are to some extent 
flexible. Thus the olaasio examples of &ppetitive 
behaviour and consummatory act oen be regarded 
as the two ends of a series, ing from extreme 
variability and plasticity on one to almost 
complete fixity on the other. Moreover, much 
appetitive behaviour consists in в process of searching 
which сап be described ав locomotion with а par- 
ticular orientation. Since ib may often happen that 
the conclusion of the appetitive behaviour у Es 
finding of & particular objeot or atteinment of в 
particular situation (that is, а particular peroeptual 
set) and not necessarily the performance of в par- 
ticular act, so similarly it is sometimes & perceptual 
Bet or locomotion with a particular orientation 
thereto which turns out to be consummatory. Bo we 
oan be fairly clear that not all drive arises from the 
co-ordination mechanism of a specific consummatory 
act. Moreover, since many consummatory situations 


centres ; 
to much evidence, the ones most closely and directly 
linked in activity with levels of hormone pro- 
duction ; and Bo once more we seam to be approac 
the oonoept of some entity flowing down pre-form 
channels. Although, of course, for the sake of sim- 
licity the organixation of the appetitive behaviour 
A entirely omitted from Tinbergen's scheme, so that 
the hypothetical channels are only shown as leading 
from the appetitive behaviour to the consummatory 
act, there is no doubt that appetitive behaviour is no 
leas complex than the latter, and that if such peth- 
WHYS are t in the one they must also be present 
in the o . Consumma~atory situations are clearly 
demonstrated if we analyse carefully the process of, 
sey, the building of a complex domed nest by a bird 
such as the long-tailed tit (Aegwhalos caudatus). 
Here we cannot escape the conclumon that in addition 
to an elaborate series of releasers (probably most of 
them visual patterns) which determme the way in 
which the various mdividually rather simple building 
actions are employed to construct the nest, there are 
other situations which are themselves consummatory. 
They may well be thought of as specific ‘inhibitors’ 
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activating what might be called ‘innate inhibiting 
mechanisms’, in that they bring to an end a particular 
series of actions which result in в particular part of 
the nest construction, but do not necessarily them- 
selves mitiate the next stage in behaviour. Во here, 
too, we see that the goal of such sections of behaviour 
is not the consummatory act by itaelf, but at least 
as much the expemence of having constructed а 
particular object, or having achieved a particular 
situation. Bastook, Morris and Moynihan’ have algo 
Pointed this out with reference to both birds and 


In view, then, of these conclusions, what oan we 
think about the ongin of the drive in suoh situations t 
Since it is not related to a particular act or воб 
sequence, it cannot properly be ed as ariai 
from the oo-ordination LEA e of that ‘act 
Again, if we look at the recent literature on behaviour 
we are continually being confronted with the terms 

ive drive, fighting drive, fleeing drive, eto. 

ere again in many cases we cannot find в specific 
oonsummatory act which is sufficient by iteelf to 
complete the behaviour sequence. In aggression, the 
pattern of attack or of fighting may, it ıa true, be a 
consummatory act in а sense, but it is often a pattern 
which can be used in а number of different situations, 
and it only becomes oonsummatory for a certam 
piece of behaviour when it takes place in a certain 
situation. So here again it is a situation which is 
consummatory at least as much as the act. When 
we consider the fleemg drive the position is even 
more clear, as was Been by Wallace Craig’ in his 
discussion of aversions; it is very doubtful in many 
cases whether there ів a speciflo consummatory act 
terminating a fleeing drive. In such situations, aa, for 
example, in bird behaviour, the act of recognizing a 
rival fellow member of the species, of expreasing 
antagonism or dominance to ib or of fleeing from it, 
must all in part be consummatory, although they 
do not in by any means all cases lead to a particular 
act, and it becomes difficult to describe the actual 
situation exoepb in terms involving the self and 
another member of the species recognized in relation 
to the self. The outoome of these considerations 18 
that in order for there to be any flexible workmg 
towards a goal situation of whatever kind, there 
must be some schema of the act and the releasing 
‘situation together, as, for example", the. learning of 
song by а ohaffünch (Fringilla coelebs), where the 
‘goal’ seems to be a descending series of notes of 
2:5 seo. duration of a certain degree but quite 
unspecified kind of complexity. This schema, 
inborn or learned, but а combination of both, 
tial’. 


introspect an innate releasing mechanism while its 
output waa still below the release level, we should be 
aware of a For в specific drive (‘act-available- 
message-sot’ in the information theory terminol 
of these authors) the schema must be relai val 
precise, while for a superordinated drive (‘animal- 
available-measage-set’) coming from a ‘higher’ region 
of the hierarchy system it must be far more general. 
But whether the climax of the behaviour is в 
specific or & general situation, the ooncept of 
appetitive behaviour is crucial for the problem of 
drive. Where it is relatively stereotyped and consists 
of random or unoriented locomotion, as in klino- 
Kinesis, ib raises fow difficulties. But where it is more 
variable and has to be precisely directed or oriented, 
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some important problems arise. In order to account 
for the flexible direotivenems which is the moet 
characteristio feature of appetitive behaviour—that 
ів, in order to account for the a oe of pur 
pose displayed—there are two le alternatives. 
One oan aume a very great variety and com. 
plexity of pre-formed pathways, each of which is 
as в result of evolutionary selection, directive in the 
sense that all well-designed machines are directive, 
and which serve ae posible alternatives. Certain o! 
these would then come to be preferred by a trial-and. 
error process as в result of reinforoement by thc 
attainment of a releamng situation and the ensumg 
consummatory act. Besides this, one can suppose в 
‘directivenees’ of a more subtle kmd in the sense 
that progressivo s ximations to the ‘ideal’ 
releasers are peroeived and so reinforced, with the 
result that the animal, by means of a real but 
extremely short-term purposirvenees nd anticipation, 
succeeds in steadily sharpening the configuration of 
the innate releasing mechanism. Thus by gradually 
building up ite own releasers, the appetitive be- 
haviour аз a whole becomes, m effect, welded into 
a directional unit which gives an overall impressions 
of purpoee much the apparent sum total 
of the minute g of purposiveness which are 

to have played their part in its development 
in individual. 

It is evident that tho first alternative must be 
very widely operative in animal behaviour. The 
question. is how far в the second concept necessary. 
It seems that to account adequately for all varieties 
of appetitive behaviour 16 1s necessary to assume that 
not only are the fixed action pattern and the 
inhibitory mechanism by а feed-back device together 
generating some motivation for the next phase, but 


that also some short-term purpose in the super- 
ordinated drive iteelf must be ted. The 
concept of appetitive drive as nothing more than a 


completely non-directive ‘force’ mgidly oonfined 
within a previously oo-ordinated system of oonduite 
together with the speoiflo action potential of a con- 
summatory act seems inadequate to cover the great 
variety of behaviour obgervable. Many biologiste 
will no doubt object to the introduction of such a 
concept as purpose into their subject and, of course, 
there are great flelds of biology m which, however 
directive the organization and activities may appear, 
the concept of purpose is either definitely redundant 
or, to say the least, is of doubtful utility. Sommer. 
hoff tries to solve the problem by separating ‘purpose’ 
(as subjective adaptation) from 'purposivenees' (ar 
objective adaptation) and claims t his system om 
directive correlation is all that is necessary for the 
objective description of рогровіуепевв in living 
organisms. But here he seems to fail; for, as Bariven** 
shows, on Sommerhoff’s analysis some maohinee 
would be classed as Шуша beings and some living 
organisms (moluding some human beings) would be 
classified as nothing more than machines. Бо we 
still lack в satisfactory set of terms and co be 
which will serve for the iption of all examplet 
of directively correlated ani behaviour and thus 
we still require the concept of purpose. In using 
such a term we, as biologista, need not, of course, 
come to any conclusion as to the relation between 
mechaniam and mental events. If we decide, as the 
result of experiment, that the behaviour of an anima’ 
gives reasonable evidence of as distinct from 
directrvenees, we mean that ita viour cannot be 
fully or reasonably explained by mechanisms a 
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oresent known to be o within the body of 
she anunal—although if we oan point to в sufficient 
mechanism, that does not necessarily mean that true 
ourpose is absent. As Agar“ Bays, it is the task of 
biologista to investigate such mechanisms down to 
the most minute detail; but while the saasumption 
ind investigation of mechanisms is an essential 
method of biology, ib is hard to oonoeive вв в really 
fundamental explanatory principle in а biological 
philosophy. On the other hand, as Woodger* has 
undicated, it is doubtful whether the causal effloacy 
of purpose can be proved in the sense that all other 
tg er cL are excluded. ‘It is always possible to 

end microscopic mechanisms in principle . . . by 
making your mechanism complicated enough and by 
postulating enough sub-mechaniams to meet all oon- 
Kingencies. It oennot then be refuted, but neither 
san it be verified.” 

But, purpose apart, Kennedy has objected to 
the ethologists’ use of many other much more 
orthodox’ terms which he as subjective. 
He ignores the definitions above referred to, and 
ee E ы ee cae Men 
terms is inadmissible in that in weed Rara 
»thol. have abandoned all pretence 
j»bjeotive and are back in the jungles of кы deli) 
Xxnimal psychology. Tinbergen does indeed olaim 
that the partioular value of his system is that it is 
»bjective, and in this he 1s undoubtedly right. When 

with much of the naturalistic comparative 
psychology which was not infrequently met with 
prior to the publication of Lorenz’s main papers, its 
objectivity is plain and is certainly an inestimable 
advantage. But there is a danger læt objectivity 
some to be thought of as the sole requirement 
of в system of behaviour study. Of oourse, although 
all concepte are ultimately subjective in origin, 
xt is usually poasible to restate them in more or 
leas objective terms and thus to clothe them with 
whatever degree of respectability may be required 
by the climate of soientiflo opinion at the moment. 
Actually, to me, the great merit of the behaviour 
theory of Lorenz—for much of the development of 
which Ti is responsible—is that, in fact, as 
the writings of bath these authors show, it combines 
both objectivity and subjectivity and (in the first 
pee si ODE pep. flexible and inflexible be- 
one to specify where each hes its 

борон A ee and each ite dangers. Sommerhoff’s 
feihire in his main task shows in, I think, a par- 
ticularly dramatic fashion that both subjectivity and 
objectivity are € in the soientiflo study of 
life and that a biology which succeeds in being purely 
3bjeotive (however successful it may be in perte of 
uta field) must fail to provide a full biological 
Hae pet ga oe as surely as a purely subjective 
iology must, of course, fail. In other words, sub- 
jective concepts derived from introspection are among 
the essential tools for the study of life, and the only 
hope for a complete biology is to combine subjective 
and objective in the right proportions, using each 
approach ‘with due cireumspeotion and adequate 
safeguards, as it is required. АП our oonoepte, in 
«whatever fleld, are of course in the lest resort sub- 
fective in that they are the conscious expressions of 
our own experiences. Although, as stated above, 
there are wide flelds of biology where it is possible, 
ind indeed essential, to achieve a very high degree 
of objectivity, there are many sections of ethology 
»onoerned with the modrflable behaviour of the higher 
animals where we sometimes simply cannot progress 
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without concepts of a high degree of subjectivity. 
Polanyi** has said. that science does not require that, 
in the study of man and society, we attempt always 
to remain detached observers; ‘‘On the contrary, 
the part played by personal knowledge in seianoo 
suggests that the science of man should rely on 
ids credulus ot al ge I would 
add that the same applies to certain flelds of biology 
other than those which deal exclusively with man. 
But we have above all to beware of falling into the 
trap—which has so frequently caused the со 
of past studente of living matter—of 

selves objective when, in fact,“we are eub. 
jective. ° First and all the time we must know 
precisely where and to what extent we are using and 
relying upon subjective concepts. It is easential to 
avoid confusion here if biology is to deal adequately 
with the vast theoretical problems that confront it. 
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INSTITUTE OF MICROBIOLOGY, 
RUTGERS UNIVERSITY 


НЕ newly completed building of the Institute 
of Microbiology of Rutgers Univermty, New 

Brunswick, the State University of New Jersey, waa 
отоу буша aa dame 7, addresses being given by 
A. J. Kluyver, of the Technical University, 
Delft, President L. W. Jones, of Rutgers, and Dr. 
Selman A. Waksman, director of the Institute. 
Following the opening ceremony, & two-day Bym- 
on “Perspectives and Horızons in Micro- 

iology” was held. 

Rutgers University is the eighth Ке Colonial 
college in the United States; it was given в charter 
a8 Queen's College in 1766 by King ПІ, and 
the Institute of Microbiology ів one of ite newest 
divisions, the decision to create the Institute having 
been taken by the trustees of the University in 1940. 
Dr. Wakeman. and his colleagues of the Department 
of Microbiology of the University’s College of Agri- 
culture have discovered & number of antabiotios, the 
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Institute of Mioroblology, Rutgers Untversity 


most notable being streptomycin, for which Dr. 
Waksman gained the Nobel Prize in Physiology and 
Medicine for 1952, and the establishment of the 
Institute is a direct result of the royalties paid by 
mannfacturers of streptomycin to the оше 
Research and Endowment Foundation. The NM 
tion decided to dedicate these royalties to miero- 
biology, and the Institute will be devoted primarily 
to research in the various flelds of microbiology, 
which will be treated as a fundamental science, 
although certain practical applications will not be 
- overlooked. The staff of the Institute will investigate 
,miero-organisms from the point of view of oocurrenoe 
and classification, cytology and genetics, physiology 
and biochemistry ; it will also probe the relationship 
between microbes and higher forms of life, moluding 
man, his domesticated animals and plante. Con- 
comitant with these basic studies, other divisions of 
the Institute will examine some of the practical 
erst such as production of antibiotics, 

and, enzymes, and some of the fermentation 
processes. 

In view of the necessity of training a large number 
of microbiological investigators, the staff will also 
carry. out a oertain amount of advanoed-level 
a instruction iac oae en to about twenty- 

five graduate Е post-doctoral 

Fellows. Tig hoped thet the гыз will secre as 

& gathering place for seminars and conferences on 

microbiological subjects as wall as a depository for 

microbiologipal cultures of theoretical or dede 
It wil oollaborate with Сараа 


medical and industrial agencies in the 
of important projects in the fleld. 

The Institute is on the new University Heights 
campus st present being developed as the science 
centre of the University, and is situeted on a alight 
rise in the ground overlooking the University golf 

course. Following s traditional pattern, the new 
^ edifice- adheres to the Georgian Colonial architecture 
that dominates many of the University’s buildings, 


being a four-story red-briok building, flanked by two 
wings, 82 ft. deep by 42 ft. wide, the whole enclosing 
a central area approximately 150 ft. long by 50 ft. 
deep. The overall length of the building is 302 ft. 
The central part of the first and second floors contains 

ing and research laboratories and is constructed 
of removable metal itions. The laboratory area 
for the moet part is divided into unita 10 ft. wide, so 
that laboratories of any desired width in units of 
10 ft. oan be established. The central area on the 
first floor will be devoted to teaching and to graduate 
student research. It includes a large and a small 
teaching laboratory, classrooms, a microbiological 
museum and several research laboratories. The 
lecture hall seata two hundred persons and is in the 
right wing of the first floor. 

The centre and right wing of the second floor is 
the prinoi area of research occupied by the 
research staff of the Institute. In moet instances, 
offices for the scientists are connected to the labor- 
atories. In addition to the research laboratories, this 
area includes a number of special instrument rooms, 
warm rooms, sterile rooms, cold rooma, a radio- 
isotope room, & photography suite, a sterilizing and 
washing room and solvent extraction rooms. The 
right wing over the lecture hall is devoted to animal 
experimentation and contains four temperature- 
controlled animal rooms, an autopsy room, a sterile 
room, an instrument room and an incinerator 
room. 

Approximately half the left wing is devoted to 
the pilot plant, where fermentation processes can be 
carried out on a large soale. It contains a number of 
fermenters ranging in sive from one to three hundred 
gallons, and it is two and a half stories high. The 
remainder of the left wing is given over to & solvent 
extraction room, a maintenance shop and storage 


is room for approximately seven thousand volumes 
in the library, the stacking area being immediately 
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sbove the reading room. The fourth floor 18 used for 
+ conference room, dining room and kitchen. The 
otal cost of the buildmg was approximately 3,050,000 
lollars. The equipment is valued at approximately 
£50,000 dollars. — 

The Institute is a co-ordinate division of the 
Jniversity, and as director Dr. Waksman is respons- 
ble solely to the President and Trustees of the 
Jniversity. The staff includes the following: 
dasociate Professors, Dr. V. Groupe (virologist), Dr. 
W. J. Nickerson (physiologist) and Dr. Ruth E. 
Jordon (taxonomist); Assistant Professors, Dr. H. 
Lechevalier (microbiologist) and Dr. Waclaw Sxybel- 
«ki (genetiowt); antl six investigators holding the 
ank of instructor. In addition to the director, the 
administrative staff has provision for a vice-director, 
who has not yet been selected, an executive secretary, 
no. editor-librarian and six secretaries. The tech- 


мса! staff includes several research associates and: 


asistanta, and twelve to fifteen laboratory, technical 
and maintenance workers. 


DEDICATION OF THE LABORA- 
TORY OF OCEANOGRAPHY, 
WOODS HOLE > 


HE new Laboratory of Oceanography at Woods 

Hole, described in Nature of May 29, was 
peremonially on June 21 by Reer Admiral F. R. 
Furth, U.8.N., Chief of Naval Research. Не seid 
that although most of what the Navy requires from 
'Oce&nography ів too specialized to have much effect 
юп the development of the subject, rt is ther intention 
to support oceanographic research in such а way that 
military requirements would do as little as poasble 
to hinder ita tio . Admiral Furth's 
speech, and that of the Assistant Secretary of the 
Navy, James Н. Smith, who is responsible for 
research, showed that the U.S. Navy, having de- 
manded such в large share of the potential of the 
"Woods Hole Oceanographic Institution during the 
"War, and now finding itself unable to relirquish ita 
slaim, is adding an associated Laboratory of Oceano- 
qaphy large enough to allow the Institution and its 
work to regain much of ‘ita former academic char- 
acter: there will in be space and facilities fot 
nore systematic study of outstanding basic problems 
ind opportunities for visiting scientists. 

The Navy emphasized that a greater 
inderstanding of the physical processes in the oceans 
в essential to the solution of some problems beerin 
эп. amphibious, surface and submarine warfare, an 
‘or the best use of weapons, instruments and methods 
xnployed at sea. They regarded the opening of the 
1ew laboratory as a major landmark in the Navy’s 
»»ntinumg oceanographic programme. 

Dr. Detlev W. Bronk, president of the US. 
National Academy of Sciences, streesed the “spiritual 
value of the oceans which arouse yearning to see and 
70 know". He showed that the action of the Navy 
Secretary, Gideon Welles, in 1863, in creating a 
sommmigsion on research, had inditectly fostered the 
National Academy, and that the Office of Naval 
esearch, which is responsible for the new Laboratory 
of n is a lineal descendant of the com- 
nission.. e maintained that phy gives 
aweful emphasis to the unity of all sciences, and that 
* does much to encourage international unity and 
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amity. The new laboratory, he said, would be a 
challenge to achievement, A the spirit of 
adventure as well as yielding much of practical value. 
He believed that the laboratory's contributions in 
time of war were made possible by ite earlier achieve- 
ments in time of peace, and he thought that the 
signifloent time for research is not the time of 
immediate emergency. 

Speeches of welcome to the new laboratory were 
made by representatives of the State of Massachusstta 
and the to ip of Falmouth. A message from the 
U.S. Naval Chief of Staff expreased high hopes for 
the contmuing alliance of science with the Navy. 


The inauguration of the new Laboratory of 
Oceanography was followed by а convocation on 
oceanography which proved wide in scope and 
penetrating in detail. A summary made at this stage 
can scarcely escape injustice to the many speakers, 
and the following notes give no more than a rough 
guide; the papers and discussion will be published 
by the National Research Council. 

On the first day, emphasis was given to the 
need for team-work between specialists in physics, 
chemistry and biology, to ensure that those who 
specu M аар атоо 
the problems and advances in adjacent aspects. One 
example given was that & knowledge of the physios 
and chemistry helps to indicate the most produstive 
areas in the oceans : в pertioular instance quoted 
was that the distance of the most productive region 
for ood fisheries off the coast of northern Norway 
depends on physical conditions which can be fore- 
cast. The importance of studying oceanio circu- 
lation was urged; ite problems have been shown 
to be increasingly difficult as more observations are 
made, and it was generally agreed that much more 
effort than has been available in the past would have 
to be devoted to direct measurements using ships, 
telametering buoys and submerged recorders, as well 
as to theoretical work and model experiments. 

It was pointed out that although the basio prm- 
ciples which govern water movements have been 
known for more than a century, there are still 
difficulties such as turbulence, or random movements 
on various scales, which prevent us from under- 
standmg how the basic principles govern water 
movementa in Nature. It was shown that a statistical 
a to the theoretical treatment can be made 


. where the analysis is too difficult and the data 


te. Other speakers showed what ooeano- 
graphy might do for navigation, coastal engineering 
and other marine industries. It was urged that the 
efforta spent on using the sea and in protecting lives 
and human interests against it warrants an, under- 
standing of ita behaviour as detailed as might be 
gained with the help of modern disariminatmg and 
refined scientific methods and techniques as well as 
by simple observation and reasoning. 

The second day was devoted to the discussion of 
work bearing on the productivity of the«ooeans and 
the distribution of marme organisms. One of the 
chief contentions, that the amount of organic pro- 
duction in tropical and subtropical perta of the 
oceans is strictly dependent on the physical oon- 
ditions, the supply of phosphate and nitrate from 
below being far more important than the varying 
illumination from day to day in such regions, had to 
be continued as an informal discussion in the evening. 
The main ontcome seemed to be a resolution for 
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wider repetition and extenaion of the work recently 
done by pioneers in the quantitative approach to 
the problem. In the consideration of possible links 
between climatic and oceanic produstivity, 
в mechanism was outlined by which the -decline in 
nutrient resources and fisheries in the western part 

of the English Channel might be explained by 

climatic over the far northern Atlantic 

Ocean. The available data mdicated that the under- 
standing of variations m-a fishery may well require 
& knowledge of the deep-water circulation of the 
ocean as well as a study of the shelf an which the 
fish live. 

Oceanographic and fisheries surveys of the sub- 
tropical and tropical regions of the central Pacific 
*Ooean were used to show that fisheries exploiting 
the populations of the high seas could profit by 
guidance from recognizable featnres of the wator 
circulation just as fishermen in marginal seas have 
been guided by topographical features. Bottom- 
living ani were not neglected: emphasis was 
laid on the uniformity and small number of jeg 
living on level sea bottoms as compared with the 
fauna of rooks, reefs and vegetation, which afford a 
greater variety of microclimates to their inhabitants. 
1t was made very clear that team-work used to map 
the level sea floor communities would be a very 
profitable way of widening our knowledge of marine 
ecology. The last paper on this day, by Dr. George 
Wald, of Harvard University, оп “The Ocean and 

io Evolution", had the most appreciative 
audience of the whole convocation. He discussed 
the ideas of Oparin! and extended them with the help 
of his own studies of retinal pigmenta and the muscle 
chemi of the vertebrates and invertebrates. 

The third day was devoted to submarine geology 
and the relations between oceanography and meteor- 
ology. ‘Tha weclogioal pe dealt y with the 
structure of the ocean pening and sedimentation 
problems. Evidence of the existence of a sharp 
change in density in the rock about a mile below 
the sea bottom was given particular consideration. 
Qther topics were evidence of growth of the oceans 
and atmosphere during geological time and of the 
changing conditions for plant and animal growth. 
The dredging of cretaceous shallow-water fossils ‘from 
the summits of 6,000-ft. deep sea-mounta in the 
Paciflo Ocean and e marked increase in the deposition 
of calotum carbonate sinoe the middle of the 
cretaceous period were used as evidence that some 
3,000—4,000 ft. depth of water has been added to the 
ocean since that time. 

‚ The discussions on oceanography and meteorology 
emphamzed the similamty of the theoretical treat- 
ment needed for oceanic and atmospheric circulation. 
Prof. Palmén showed how recent studies of the 
budget of angular momentum in the atmosphere 
have suggested a new approach to the whole question 
of transfer of momentum from the atmosphere to the 
ocean. He demonstrated that the preesure forces 
produced by the differances in height of the water- 
level on the east and wéet sides of the continents 
provide a more effective mechanism than that of 
fnetional forces at the bottom and the coasts. He 
gave numerical values of the sea slopes required to 

rovide the necessary momentum transfer. This and 
ollowing papers dealing with the role of inertia and 
stratification in the question of transfer of energy, 
and other aspects of transfer of energy between the 
ocean and atmosphere, were so specialized as to 
cause the convocation to end on a rather sober note, 


NATURE 


ГА 


July 17, 1954 VoL 174 


largely due to the conyiction that the detailed stud; 
of such difficult topics 18 as essential for oceanograph} 
as for meteorology, so that oceanography canno’ 
remain the rather light-hearted subject which it ha 
been for the past hundred and fifty years. 

The meetings were held in the lecture theatre o 
the Marine Biological Laboratory, and there was some 
pleagantry about what took place “оп the other mds 
of the stfeet". Visitors to Woods Hole oould no 
help being greatly impressed by the poasibilitia 
which exist in the neighbourlinem of the Marin 
Biological Laboratory, the Oceanographic Institution 
the new Laboratory of Oceanography, and the 
laboratory of the Fish and Wildlife Service, fo, 
exchange of ideas and co-operation. It was а remark 
able experience to hear so much about marin 
research and to enjoy the company of so man} 
marine scientists, and like many other visitors fron 
Europe I am grateful to the National Researcl 
Council and the Office of Naval Research for making 
this meeting poasble. G. E. Б. Duaacow 


1 Oparin, A. L, “The Origin of Life" (Macmillan, New York, 1088). 


OBITUARIES 


Prof. Н. Stanley Allen, F.R.S. 


HARBERT STANLEY ALLEN was born in Bodmin 
Cornwall, on December 29, 1873. The fifth son o! 
Rev. Richard Allen, a Methodist minister, he was 
always proud of bemg “Gornish by birth". ‘He 
received his early education at Kingswood School, 
Bath, where he won various scholarships and prizes 
was a senior prefect, and took first place for ‘al 

in the London Matriculation and, в yog» 
later, m the Cambridge Senior Local Examination 
He was a contemporary of Prof. T. M. Lowry and e 
few junior to Prof. A. E. Taylor. 

In 1893 he entered Trmity College, Cambridge, 
and in 1897 gained a first class in the second part o! 
the Natural Sciences Tripos. After а short time in œ 


temporary por ва assistant lecturér in Aberystwyth, 
he to Cambridge to take up research work 
under Prof. J. J. Thomson. From Cambridge he 
went to Renfrew in 1900 to take charge of Того 
Blythswood's Physical Laboratory, and it wae while 
living in Renfrew that he met Mise Jeatie Macturk, 
whom he marred in 1907. Their farnily consiste ой 
a son and a daughter. He joined the staff of the 
Physics Department at King’s College, London, п» 
1905 and soon became a senior lecturer m physics. 
For his work there on the photo-electrio affect he 
received the degree of D.Bo. in 1909. 

Allen returned to Sootland in 1920 and served, 
first as в lecturer and later ва a reader, on Prof. 
C. G. Barkla’s staff in the University of Edinburgh. 
In 1928 he was appointed professor of natural 
philosophy m the United College of St. Salvator and 
Bt. Leonard in the University of St. Andrews. Hie 
first activity in St. Andrews was directed towards 
the reconstruction and enlargement of the Physios 
Laboratory whioh, after reconstruction, was formally 
opened by Sir William Bragg m 1925. His early 
researches covered a variety of subjects including 
photo-electricity, X-radiation, radioactivity, the 
Zeeman effect and spectroscopy. In St. Andrews lus 
main interests were the quantum theory and speotro- 

y, i ly the band spectrum of hydrogen: 
ui text-book, “Photo-electricity”, based on 
lectures he delivered at King’s College, London, and 
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published in 1918, contains an account of his own 
work, especially that on photo-electrio fatigue. ‘The 
Quantum and its Interpretation" (1928) was, to quote 
his own words, "not в treatise on the quantum 
theory but an attempt to deal with the 
problem of the nature of the quantum". Although 
no mean mathematician, he was never content with 
a purely mathematioal representation of phenomena. 
Wherever posable, he tried to present a picture in 
terms of a ‘model’, and he endeavoured ‘Чо take a 
middle course between a mathematical and a urely 
tive treatment". His “Electrons and Waves” 

(1932) is devoted to the dilemma of particles versus 
waves. Allen and Moore's “Text Book of Practical 
Physioe", first published in 1016, after frequent 
reprinting, is now in its third edition, and his ‘Text 
Book of Heat”, written jointly with R. 8. Maxwell, 
appeared in 1939. 

He was elected a Fellow of the Physical Society in 
1906 and of the Royal Society of Edmburgh in 1920. 
He served on the Council of both those Societies and 
was awarded the Makdougall-Brisbane Medal by the 
Royal Society of Edinburgh. He was admitted to 
the fellowship of the Royal Society m 1980, and this 
honour he with his brother, Edgar Johnson 
Allen, who was for many years director of the Marine 
Biological Laboratory at Plymouth. When he retired 
from the chair of natural philosophy in 1944, the 
University of St. Andrews elected him professor 
emeritus and conferred on him the degree of LL.D. 

Prof. Allen was naturally shy and retiring, and 
only those privileged to know him moet intimately 
realized the depth of kindness which lay behind his 
quiet dignity of manner. His junior oolleagues gained 
much from his advice and encouragement, and his 
students wil always remember him for his lucid 
atyle as в lecturer. Every lecture which he delivered 
was thought out with oare and ted with the 
utmost precision and clarity. whole life was 
devoted to the search for truth. Ties ae ни у 
mourn his death, which took place at the home of 
his daughter on April 27., D. Jack 


Prof. J. P. Hill, F.R.S. 


Pror. J. P. Нит, died suddenly on May 24, in his 
eighty-first year. His first scientific paper was pub- 
lished in 1892; his most recent four years ago; and 
only three days before his death he was discussing 
with the hbrarian of the Zoological Sooiety the 
placing of the illustrations of Part 7 of his series of 
pepers on the development of the Monotremata, в 
peper that is now in the preas. His span of active 
scientific work thus covered a period of more than 
sixty years. There can be few scientista who have 
enjoyed so long and so fruitful a life of research. 

James Peter Hil was the son of Soottiah parenta. 
After attending the Royal High School in Edinburgh, 
he joined thé Royal College of Science in London, 
before returnmg to where he studied 
zoology under Coesaer Ewart. His first appointment, 
in 1892, was as demonstrator in biology in the 
University of Sydney. From this office he was 
promoted, in 1904, to the post of lecturer in embryo- 
logy. In ee ee о DORT Rud 
Jodrell chair of zool tive anatomy in 
University College, relinquished this 
арра 1821, vo fake. up & chair of embryology 

histology, which was specially created for him as 
pert of the reorganisation of the Department of 
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Anatomy in University College that waa carried out 
by Elliot Smith with the support of the Rockefeller 
Foundation. He retired from this post in 1938, when 
he reached the age of sixty-five. He was elected to 
the Royal Society in 1918, and was awardod the 
Darwin Medal in 1940. He was an honorary member 
of several foreign academies of science. 

The soientiflo circle to which J. P. Hill was intro- 
duced аз a young man in Sydney meluded the late 
Prof. J. T. Wilson, who afterwards became professor 
of anatomy in Cambridge; Sir Charles Martin, who 
was later professor of experimental pathology in the 
University of London; and the late Sir Grafton 
Elliot Smith, who had already his now olagnoal 
studies of the morphology of the vertebrate brain. 
Hill’s first research interest was in the Enteropneusta, 
but he very soon turned his attention to the em- 
bryology of the monotremes and the marsupiala, a 
subject which remained his chief mterest throughout 
his long career. His first paper in this fleld, published 
in collaboration with Martin, was entitled “А 
Platypus Embryo from the Intrauterine Egg”. This 
proved to be the start of в systematic study of the 
embryology of the duck-billed platypus, which he 
carried out mainly in collaboration with J. T. Wilson. 
He also investigated the process of fertilization in 
monotremes, and the manner of formation of the 
corpus luteum, the phases of development of which 
he was able to correlate with the functional stages 
of the reproductive cycle. In addition, he devoted 
himself to the problem of the placentation of 
Perameles, showing that this animal has an allantoic 
fog and and to the systematic study of the morpho- 

and development of the urogenital organs in 
the Marwuplalin When he returned to England his 
attention partly transferred to the embryo- 
logy of Eutheria, and particularly to the development 
of the primates, including man. One of the most 
important of his publications is his 1032 Croonian 
Lecture of the Royal Sooiety, on “Тһе Developmental 
History of the Primates". This monograph provides 
what is now rightly regarded as the classical acoount 
of the blastocyst, of the manner of implantation, and 
of the formation and structure of the placenta m all 
the main subdivisions of primates. 

Vol. 82 of the Journal of Anatomy, published in 
1948, was dedicated to J. P. Hill. Prof. D. M. S. 
Watson, in a foreword, describes J. P. Hill as a 

zoologist of wide interest and encyclopedic 
owledge; and as a man of delightful and unique 
personality. He also provides a picture of an 
enthusiastic teacher; and of a scientist whose 
quality was not only revealed in his own writings, 
but also m the work of his research students. For 
his influence extended not only to his collaborators—- 
J. Bronté Gatenby, Thomson Flynn, E. A. Fraser, 
A. Subba Rau, to name only a few—but also to 
numbers of others who, under his guidance and 
stimulus, undertook research on embryological sub- 
jects. J. P. Hill also did much to encourage the work 
on sex hormones that was proceeding in University 
College in the later 'twenties and early ‘thirties. 

It has been said of him that he was too meticulous 
a scientist, and that he carried a passion for certainty 
to such lengths that he would wait unnecessarily 
long to dot the ‘i's’ and oroes the ‘t's’ of his disooveries. 
A passion for certainty is, however, a fault m the 
right direction. If it led Hill to withhold from pub- 
lication certain observations which might well have 
been Digi pec we can find compensation in the 

t what he did record is of lasting value. 
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Those who knew him and whom he stimulated will 
never forget the slightly quirrical look over the half- 
lenges of his spectacles as he discussed the merit of 
some partionlar series of observations. Shortly before 
he died, he wrote in a letter: “I am getting very old 
and decrepit, and though I am still trymg to doa 
little work it ia becoming more and more of a labour". 
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ан he was physiqally decrepit; but intellect- 
i ired. At the age of eighty-one 
he had shown neither any sign of reduced interest 
in scientific work nor any tendency to lower the 
standards which had guided him through a career of 
meticulously accurate observation and single-minded 
purpose. 8. ZUOKBRXAN 


NEWS and VIEWS 


Physical and Inorganic Chemistry at Belfast : 
Dr. C. Kemball 


Ds. CHARLES KHMBALL, who has been appointed 
to the chair of physical and inorganio chemistry in 
The Queen's University of Belfast, in suooeenion to 
Prof. A. R. Ubbelohde (вее Nature, April 17, p. 710), 
is & Fellow of Trinity Oollege &nd demonstrator in 
physical chemistry m the University of Cambridge. 
Educated at Edinburgh Academy and Trinity 
College, Cambridge, he later became associated with 
Sir Erno Rideal m the Department of Colloid Science 
at Cambridge, first in research for the Ministry of 
Supply and, afterwards in more academic studies. 
Here the pattern of his later work took shape, and 
his early studies of the surface chemistry of mercury 
and the thermodynamics of adsorption and mono- 
layers fostered an interest in chemisorption and 
surface catalysis which has culminated in his well- 
known studies of the deuteration of hydrides at 

, metal surfaces. Using the meae spectrograph, Dr. 
Kemball has thrown light on the fundamental aspeota 
of surface reactions, and his papers show him to be а 
master of clear exposition. During 1946-47 he was 
awarded a Commonwealth Fellowship and worked m 
the United States with Sir Hugh Taylor at Prinoeton 
University; on his return to Cambridge he oon- 
tinued his research in the Department of Colloid 
Science. In 1949 he moved to the of 
Physical Chemistry as demonstrator and also became 
junior bursar of Trinity College. As a teacher Dr. 
Kemball is well liked by his students and, though 
his departure is a great loss to chemistry at Cambridge, 
he carries with him the best wishes of his colleagues 
for suoooces in his new work. 


Automatic Control and Computing at the 
Natlonal Physical Laboratory: Mr. R. H. Tizard 


A Naw Division at the National Physical Lab- 
oratory, which has been formed by the amalgamation 
“of the Electronica and the Oontrol Mechanisms 
Sections. is to be called the Control Mechanisms and 
Electronics Division. The fleld to be covered by the 
new Division is the automatio control of industrial, 
administrative and experimental operations and the 
development of techniques and equipment for data 
processing and computation. An mdustrial example 
of such mechanisms is the automatic control of 
machines precision components in large 
quantities. Not only are the operations speeded up 
but also personnel can be released from the boredom 
of repetitive work. It is hoped that this trend will 
not be confined to the factory floor but that many 
routine office operations will also be carried out by 
suitable machines. The new Division is represented 
on & small group formed to study this subject. This 
group also includes representatives from the Organ- 
ization and Methods Division of the Treasury and 
from the Ministry of National Insurance. The new 


Division is developing automatic or semi-automatic 
equipment to digest test records and similar material 
and produce it im the form of graphs or typescript 
ready for immediate use. Many of the techniques 
employed are electronic in the sense that thermionic 
valves are used, but the terms of reference exclude 
radio and acoustic applications. Thus the Control 
Mechanisms and Electronics Drvision is interested m 
the application of all forms of light eleotro-mechanical 
devices to special problems. Mr. R. H. Tizard, of 
the Metrology Division of the Laboratory, has been 
appointed officer-in-charge of the new Division. 


Liaison Officers at the Nationa! Physical Labora- 
tory: Е. 1. Brimelow and A. J. ratt, M.B.E. 
Tas application by British industry of resulta of 

research from the National Physical Leboratory is 

fostered by direct oonteot between the research 
workers at the Laboratory and individuals in in- 
dustry, a3 well as by contributions to the scientific 
and technical ргевв. It is, however, felt that much 
more oould be done in the way of bridging the gap 
between the research laboratory and industry. To 
meet this need E. I. Brimelow and A. J. Garratt 
have been appointed liaison offloers to work with 

. Mr. Garratt is a physicist and an honours 
graduate of the University of London. He was in 
the Civil Service from 1940 until 1951, first with the 

Ministry of Supply (Armament Research Establish- 

ment) and later with the Festival of Britain Office 

"one He More reoently, he has held an 

appointment in industry and is в soıentiflo advmer 
to the B.B.C. Television Service. Mr. H. I. Brimelow 
is a metallurgical and an honours graduate 
of the University of Liverpool. He waa for eight years 
from 1936 in research at the Royal Aircraft 

Establishment, Farnborough, on materials for use m 

aircraft. After two years in industry as в metallurgist 

and research and development manager, he joined 
in 1949 the Chief Scientific Adviser's Divimon of 

_the Ministry of Works, where he remamed until 

transferred to the Building Research Station (Depart- 

ment of Scientiflo and Industrial Research) in 1950. 

He has also ‘served on various technical committees 

of the British Standards Institution and on advisory 

committees of the Ministry of Supply. 


Sir Richard Owen (1804-92) 

Tus first anatomist of his age and one of the 
greatest of all times, Bir Richard Owen was born at 
Lancaster one hundred and fifty years ago, on July 
20, 1804. He studied anatomy at Edinburgh under 
John, Barclay, worked aa prosector with John 
Abernethy at St. Bartholomew's Hospital, London, 
and at the age of twenty-two became a member of 
the Royal Co of Surgeons of England, in the 
neighbourhood о: Tof tho moet dstinguiho He waa 
goon to become one of the most ished truants 
from medical practice, and it was College that 
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he began his career as comparative anatomist by 
cataloguing the Hunterian Collection under William 
Clift, whose daughter he married and whom he 
succeeded as conservator of the Museum. His 
“Memoir on the Pearly Nautilus" won him election to 
the Royal Society in 1834, and two years later he 
was appointed the first Hunterian professor of com- 
ene anatomy and physiology at the Royal 
llege of Surgeons, being elected in 1848 as one of 
ita original three hundred Fellows. In 1856 Owen 
became superintendent of the Natural History 
of the British Museum and was respons- 
ible for the building of the present Museum at South 
Kensington. An indefatigable worker and a prolific 
wniter of such monumental works as ‘The Anatomy 
and Physiology of the Vertebrates” (3 vols. 1866- 
68), his anatomical interests ranged from parasitic 
worms and brachiopods to the primates; as = 
paleontologist he revelled in the reconstruction of 
extinct animals, and he introduced into comparative 
anatomy the conceptions of homology and analogy. 
His numerous honours inoluded the ley and a 
Medal of the Royal Society, the Gold Medal 
of the Royal College of Surgeons, the Prix Cuvier of 
the French Academy, and the K.C.B. in 1884. Tall 
and ungainly, with a massive head and prominent 
glittering eyes, Owen was ınolined to be over 
and jealous. He died on December 18, 1892, 
eighty-eight. 
Higher Technological Education In Great Britain 


Iw a statement in the House of Commons on 
July 18, Mr. R. A. Butler, Chancellor of the 
Exchequer, stated that he has now approved plans 
for the development of higher technological education 
in Britain outeide London. The University Grants 
Committee was asked last year to consult with the 
universities and colleges concerned, and as a result 
of the Committee’s recommendations, Mr. Butler 
announced that the main developments outside 
London will be in Glasgow, Manchester, Leeds and 
Birmingham, at institutions already in receipt of 
recurrent grants from the University Grants Com- 
mittee. These plans, and those already announced 
for the ial College of Science and Technology, 
London, will necessitate an increase in the funds 
available to the University Granta Committee, for 
both recurrent and non-recurrant purposes, in the 
last three years of the quinquennium 1952-57 
covered by the present granta. Referring to the 
Bradford Technical College, Mr. Butler stated that 
the University Grants Committee had been unable 
to include this institution in its recommendations 
because of the necessity of limiting the number 
of university institutions concerned with higher 
technological education. 

Insactidde and Fungicide Research Services In 

Great Britain 

Tos Fungicide and Insecticide Research Co- 
ordination Servioe, an in tal service the 
Becretariat of which used to be acoommodated at 
the offices of the icultural Research Council, has 
recently been dissolved and the following alternative 
arrangements made. The “Insecticides Abstracts and 
News Summaries" will in future be issued from the 
office of the Colonial Products Laboratory, Imperial 
Institute Building, South Kensington, London, 
S.W.7, under the direction of Dr. R. A. E. Galley. 
They will be oompiled with the view of meeting the 
needs of Colonial research workers, to whom dis- 
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tribution will for the time being be restricted. The 
analytical work formerly carried out at Woolwich 
wil in future be done at Long Ashton Research 
Station, near Bristol, under the direction of Dr. J. T. 
На The Insecticides Standing Conference, the 

tal body formerly responsible for 
нагрева of work on insecticides and fungicides 
and for the Fungicide and Insecticide Research 
Co-ordination Service, is to be reconstituted as а 
smaller interdepartmental Committee on Insecticides 
and Fungicides, the secretarial arrangementa for 
which will be undertaken by the Agricultural 
Research Counoil. 


Hydrogen In the Manufacture of Steel 


Mors than eighty years ago Thomas Graham, who 
was then Master of the Mint, observed that hydrogen 
forms & substantial proportion of the gases which are 
evolved when ferrous materials are heated in vacuum. 
It was not, however, until some flfteen or twenty 
years ago that the great importance of this gaa began 
to be fully realized. In the golidification of the ingot, 
and right through to the final user, hydrogen can 
exert & distinctly detrimental effect, of which the 
steelmaker is now fully aware and takes proper 
precautions to avoid.  Blow-holes in steel ingots, 
hair-cracks in forgings, and blisters in thin sheets 
are examples of the dangers which may arise from 
excessively high hydrogen contentas, while the 
ductility of the material as measured by the reduction 
of area falle progressively as the hydrogen content 
rises. In the Review issued by Murex, Lid., Rain- 
ham, Essex (1, No. 13, 805; 1954), К. C. Barraclough 
provides а very шеб, critical summary of existing 

wledge regarding the effect of hydrogen on steal, 
in which & substantial amount of original data is 
also incorporated. The determination of the hydrogen 
content is by no means an easy matter in view of 
the fact that only rarely does the amount of this 
gas in steel exceed 0-001 per cant, and the method 
used in the Brown-Firth Research Laboratories, 
Sheffleld, with which the author is oonneoted, 1s 
described in detail, Methods of collecting the les, 
and typical values for steels of different ities 
and made by different processes are given, and the 
effects of heat-treatment on the hydrogen content, 
and therefore the mechanical properties, are dis- 
cussed for a number of different materials. Mainly 
as a result of the work of Prof. J. Н. Andrew and 
his oollaboratora, it в now well known that the 
*hair-oraoking' of steel ingota and forgings is intimately 
connected with the hydrogen content, and this 
question of outstanding importance both to the 
maker and the user is considered m some detail. 


Absorption by Leaves from Nutrient Sprays 


Tux ability of the leaves of barley, brussels sprout, 
french bean, tomato and sugar-beet to take up 
nitrogen, phosphorus and potassium from nutrient 
solutions applied as sprays haa been reported by G. N. 
Thorne (J. Exp. Bot, 5, 87; 1954). The planta, 
whioh ое pow in pote of soil and sprayed, usually 
daily, with nutrient solutions and a spreader, had 
higher nutrient contents and dry Kema than control 
plants sprayed with water and the spreader only. 
The absorption of nutriente by the leaves was 
not restricted to planta with a very low nutnent 
supply to the roote. An increase in nutrient content 
occurred with high or low levels of nutrient supply 
to the roots and was approximately proportional to 
the concentration of spray and to ite frequency of 
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spraying. The nitrogen content of sugar-beet planta 
was increased equally by spraying with solutions 
supplying ammonium sulphate, calcium nitrate or 
urea m equivalent concentrations. It was observed 
that nutrient uptake from solutions sprayed on 
leaves influenced uptake by the’ roots, so that the 
additional amounts of nutrient contained in sprayed 
planta may be greater or smaller than the amount 
absorbed from the spray by the leaves. 


Triplold Dactylorchid Hybrids 


Pror. J. НавгоР-Наввізон (Ann. Bot, N.S., 
17, 68 and 589 ; 1953) has reported on the cytology of 
a triploid Apoyo hybrids. .During meiosis 

naturally occurring triploid hybrids between the 
. . diploid Огум» fuchsis Druoe (ane 40) and the two 
tetraploids, О. purpurella Steph. and О. 
Druce (2n = 80), there is a regular formation of twenty 
bivalents and twenty univalents. Simoe the two 
tetraploid species themselves show typical ‘diploid’ 
behaviour in synapsis and fertility, they are considered 
to be allopolyploids, and the hybrid pairmg to be 
alloeyndetic. The implication is therefore that both 
tetraploids are loids of which О. fuchsii 
haa been one progenitor. It is 
of the polytypic diploid О. latifolia L. seo. Рода]. 
may have been the other progenitors. A feature of 
interest in the mi is of both parenta and 
hybrids is the close synchronization of nuclear eventa 
in the pollen massulw, which behave ав physiological 
units ughout meiosis and pollen-mitoeis. In the 
. triploids, although numerous dysploid nuclei are 
produced, none dies prematurely, probably beoanse of 
mutual compensation within what is, in effect, в 
common cytoplaamio matrix. 


Earthquakes during April 
Donme the month of April twenty-seven strong 
recorded, 


were including seven shocks 
of magnitude 6 or ter. The had magni- 
tude 7$ but only did minor in western 
Mexico on Àj 29 (epicentre st lat. 291" N. long. 
1124? W.) shocks of deepest focus oocurred on 
April 5 on the tine-Bolivia—Chile borders 


Argen 
(epicentre at lat. 28° S., long. t dara совре. орсо 
150 km.) and on April 18 in 
Argentine (epicentre at lat. 274° S., long. 66° Te We 
depth of focus 200 km.). All other earthquakes had 
intermediate or shallow foci. The greatest damage 
was done by the earth in central Greece, 
beginning on April 80 (aee Nature, May 29, р. 1024). 
Minor damage was done at Wateonville end Gilroy 
by an 
Beveral of 
ee ee Sr ir 
Tailfingen and Vr d оо орооно a iar 
(both with Мой өй Mercalli scale intensity 5), and 
one on April 25 near Friuli (Italy). 


University of London : Appointments 
Tum following a 


i ihe Tegel College o Send anl TONO 

Dr. О. Domb, lecturer in mathematics in the University 
of Cambridge, to the University chair of theoretical 
physios tenable at King’s College; Dr. J. A. C. 


Пере, 
а chair of рушу tenable at Aiii 
College; Dr. D. R. Wilkie, Locke 
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Fellow of the Royal .Society, to the University 
readership in experimental physiology tenable at 
University Oollege ; and Dr. M. J. Wise, lecturer in 
geography in the London School of Еоопогліов and 
Political Science, to the Sir Ernest Camel 

in economic geography tenable at that School. 


Ramsay Memorlal Fellowships for 1954—55 
Ramsay MuxonrAL Far.owsares for research in 
chemustry have been awarded for 1954-55 to.the 
following: J. R. Anderson, British Fellowship’ at 
the University of Cambridge; G. A. Sim, Glasgow 
F ip; Dr-J. A. Davies, Canadian Fell i 


at the University of Leeds; G. Moralli, Fren 
Fello at King’s College, Newoaatlo upon. Tyne ; 
Dr. О. Alfonso, Fellowship at the University 


of Birmmgham; Dr. H. Jucker, Swiss Fellowship 
at King’s College, London; and Dr. О. R. Rodig, 
United States Fellowship at the University of Man- 
chester. The following F have been 
renewed for a year: G. T. ee ui Шатун 
at the University of Cambridge; Dr. 

at University College cess A 
ew Zealand Fell ip ab the 
; Fellow- 


Гозо United States Fellowship at the University 
of Cambridge. 


Salters’ Company : Awards for 1954-55 
Tam Court of the Salters' Company has elected G. 
to be & Salters’ Fellow for the year 
1954—55 and has exbended the ur Mi ether by 


year 1954-65: O. P. Brown (University of Notting- 
College of Science and 


Technology, London), A. D. Shipman (University of 
Bristol), ' Spoel шешу of Oxford), and W. L. 
Wilkinson (University of Oambridge). 


Inter-African Solls Conference In Léopold 

Belglan Congo 

Taa second Inter-African Soils быны иШ be 
held m Léopoldville, Belgian Congo, during August 
9-15. A number of specialists m agronomy, soil 
science and conservation, not exceeding eighty in 
number, will be present at the Conference as delegates 
of the participating countries and, in addition, there 
wil be some representatives from interested organ- 
izations. The work of the Conference will be divided 
into three sections: the characterization, olassifica- 
tion and mapping of African soils ; physical, ahem- 
ioal and biological research concerning these soils ; 
and soil conservation. In & review will 
be made of the work &ooomplished following the 
reoommendations of the A Conferenoe, held in 
Goma. The stability taral characteristics 
of African soils and the cn of hardpan and 
lateritio crusts will be considered, and in the sessions 
соп soil conservation and utilization the following 
topics will be discussed: various causes of erosion; 
means and methods used in the control of erosion ; 
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utilization of agricultural, sylvicultural and pastoral 
soils; traditional systems of agriculture ; poasibility 
of utilization and transformation of shifting cultures ; 
large-scale trials of agricultural mechanization ; 
fertilizers and amendments ; improvement of swampy 
войв. The evolution of the arid zones in Africa will 
also be discussed. Immediately after the Conference, 
the Fifth International Congreas of Soil Science will 
be held in Léopoldville, and after this Congress & 
number of excursions will be made m the Belgian 
Congo. Further information regarding the Conference 
can be obtained from the Inter-African Bureau for 
Soils at 57 rue Cuvier, Paris 5°. 


Optical Conferences !n Italy 


Two conferences of optical interest are being held 
this September in Italy, the first bemg an mter- 
national i on infra-red radiation at the 
University of Parma during September 3-7. This is 
being sponsored by the International Union of 
Physios, the International Commission for Optics 
and other bodies in Italy, and will commemorate the 
hundredth i of the death of Macedonio 
Melloni, the founder of infra-red studies at Parma. 
Further i of this meeting oan be obtained 
from Prof. G. Polvani, president of the Italian 
Physical Society, Via Saldini 50, Milano. The second 
conference will be in Florence at the National Optical 
Institute of Italy during September 10—16, will 
be on ‘Problems in Contemporary Optics”. The 
subjects to be discussed are optics and information, 
non.-classical focusing devices, optical problems of 
television, optical surface men three- 
dimensional optios and retinal problems. Details of 
this can be obtained from Prof. G. Toraldo 
di Francia, Instituto Nazionale di Ottioa, Aroetri- 
Firenze. 


Autumn Meeting In Switzerland of the Institute 
of Metals 


THB autumn meeting of the Institute of Metals 
will be held this year in Switzerland during Septem- 
ber 6-14, by invitation of the Société Swiase dee 
Constructeurs de Machines and the Association Suisse 
pour l'Eesai des Matériaux. The meeting will open 
in Zurich on September 6 and then will move to 
Montreux on September 11. On the morning of the 
first day the Institute of Metals (Platinum) Medal 
for 1958 will be presented to Dr. Georg Masing 
(Göttingen), and then two papers on grain refinement 
will be read and discussed. The rest of the meeting 
will be devoted to excursions to various places of 
interest in Switzerland, including a large number of 

ing and metallurgical works. АП arrange- 
ments for booking socommodation in Switzerland 
should be made before July 81 through the Post-Order 
Department, Thos. Cook and Son, Ltd., Berkeley 
Street, London, W.1, quoting POD/S/22222. 


Announcements 


Тию Dr. W. 8. Brace Memorial Prize for 1954, 
commemorating Dr. W. 8. Bruce, the Scottish ex- 
plorer and scientific investigator in polar regions, has 
been awarded to Dr. R. M. Laws, of the National 
Institute of Oceanography, for his investigations in 
the South Orkney Islands and South Georgia, 
particularly in the biology and life-history of elephant 
seals. The committee of award is appointed by the 
Royal Physical Society of Edinburgh, the Royal 
Scottish Geographical Society and the Royal Society 
of Edinburgh. 
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Tum trustees of the Ciba Foundation have appointed 
Prof. F. G. Young, professor of biochemistry in the 
University of Cambridge, and Prof. A. Haddow, 
director of the Chester Beatty Research Instituto, 
London, to the executive council of the Foundation 
to asmst ite scientific work. 


Ма. Frep Вмітн, of Wm. Smith and Co., Ltd., 
Оше Dyeworks, Bruntoliffe, succeeds the late Mr. 
F. L. Goodall as ident of the Society of Dyers 
and Colouriste. Smith has been associated with 
the Society for more than forty years, being в vice- 
president since 1989, and for his exceptional services 
he was awarded in 1947 the Society’s Gold Medal. 


Da. EH. T. OrxxsHaw, formerly Purdie lecturer in 
chemistry in the University of 8t. Andrews, has been 
inted head of the Chemical Division of the 
Wolloome Research Laboratories, Beckenham, in 
succession to Dr. D. W. Adamson, who last year 
became research director of the Wellcome Founda- 
tion, Ltd., and direotor of the Welloome Research 
Laboratories (see Nature, 172, 654; 1953). 


"Гин following have been appointed to lectureships' 
in the University of Sheeld : E. J. Sarginson (civil 
engineering) and J. R. Metoalf (mining). 

OwrixG to ilmeas, Sir Geoffrey Taylor was unable 
to deliver the thirty-cighth Guthrie Lecture before 
the Physical Society last March. He will now give 
it on September 24 in the Lecture Theatre of the 
Science Museum, Exhibition Road, London, S.W.", 
at 5 p.m., his subject bei ‘Diffumon and Mese. 
Transport in Tubes”. Vio Керле will be open с. 
the general public. 

Tu Oliver Memorial Fund is offering an award of 
£50 to a British subject for original work or services 
in connexion with research, organization or the donor 
aspect of blood transfusion. Applications or informa- 
tion directing attention to suitable candidates must be 
submitted before August 31 to the honorary treasurer 
of the Fund, F. W. Mills, о/о National Provincial 
Bank, Ltd., Holborn Circus, London, E.C.1. 


THe Textile Institute, 10 Blackfriars Street, 
Manchester 3, will hold a conference on “Fibre 
Friction" in Ghent during September 9—18, this bei 
the first conference that the Institute will have held 
outaide Gréat Britain since 1928. It is noteworthy 
that the Institute’s first overseas meeting was in 
Ghent during 1913. For the present conference, the 
Institute has received the co-operation of the Centre 
Scientifique et Technique de l'Industrie Textile геш» 
the University of Ghent and the organizers of 
Ghent International Trade Fair, which wil be in 
Rg кыру Seven papers will be read by 

ritish, Belgian and Dutch soientiflo workers. 


A SYMPOSIUM on “The Vegetation Types of India" 
will be held by the Indian Botanical Society in 
Baroda during December 31-J&nuary 1. Among the 
types of vegetation of the different regions of India 
to be discussed will be forests, grasslands, aquatic 
vegetation, ve, desert vegetation, and vege- 
tation of other itata such as sand dunes, silted 
banks, eroded and barren areas. The ecological 
accounts will be given under the following headings : 
climate, geology and soils, biotic features, floristic 
composition, succession and climaxes. Copies of 
papers for the symposium should be submitted before 
September 1 to Dr. R. Misra, Department of Botany, 
University of Saugar, Sagar, India, from whom all 
further information can be obtained. 
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ECONOMIC SURVEY OF THE BRITISH EAST AFRICAN 
TERRITORIES 


HE population of Kenya, Uganda and одон, 
yika has increased in two decades from less 
twelve to nearly twenty million, and continues to 
m e ee ык 
year. Against this und the expenditure of 
£10 million a year on development under the 1947—56 

devel t programme seems a relatively 

sum. pointe are brought out by a recent survey 
of eoonomio conditions in Kast Africa Proper в рег ee 
with Zanzibar, Somaliland, Aden, 

Seychelles*. The survey forma part of “An io 
Survey of the Colonial Territories, 1051" which is 
designed to provide a convenient summary account 


md World’ War, and last issued in 1940 (“Ап 
Eponomio Survey of the Colonial Empire (1937)”, 
Col. No. 179). The present survey does not, however, 
E to cover the decade 1937—47. It is oon- 
6 mainly with post-war developments, pre-war 

figures being quoted only as & basis for comparison. 
Six volumes have 80 far been published since 
February 1952: Vol 1, Central i and Hi 
-Commission Territories (Col. No. 281-1); Vol. 3, 
West African Territories (Col. No. 281-8); Vol. 4, 
West Indian and American Territories’ (Col. No. 
281—4); Vol. 6, Mediterranean and Pacific Territories 
(Col. No. 281-8); Vol. 7, Produsts of the Colonial 
Territories (Col. No. 281-7) ; and the present volume. 
A final volume yet to appear, on the Far Eastern 


inolusion of relevant statistics available at the time 
of publication. The whole series will provide an 
admirable datum from which to aee progress 
during the second half of the current development 
programmes at the end of 1956. 

Br aoi sir Dui ee eel pie Тосс шева 
i , territory окин under four main 
Жайкы eee The firet section 
in each case is more i rtant than the heading 

and includes & brief description of geo- 

ical features, & full discussion of population 

te and problems, and a summary of the main facts 
relating to social, political and economic conditions 


offers much valuable information, supported so far 
as possible by statistios, on such topics as subsistence 
agriculture and domestic Industries. The work of the 
. Currency Board which concerns Kenya, Uganda and 
Tanganyika collectively, and the external trade of 
the three countries, are discussed separately in an 


A large part of the report is devoted to cammercial 
production, trade and finance, but the authors rightly 
emphasize that the overwhelming majority of the 

+ Colonial Office. An Hoonomie Survey of the 
1961: Vol. 2, The Hast African 
(London: H.M.B.0. 1084.) Ba. 64. net. 


Colonial Terrttories, _ 
Territories, (Col No. 281-2) Pp. 203. 


Popian of the mamland territories live directly 
the land by subsistence cultivation and nomadic 
pastoraliam. Since responsibility for the future 
Кошу of East Africa will ly sooner or 
later rest with this majority instead of with the sixty 
thousand or so European settlers, their welfare ів в 
matter of first i rienoe. lt is encouraging to find 
that & ашан рибизге of the revenue derived 
from increased commercial output, Colonial Develop- 
ment and Welfare funds and other sources has been 
used for combating the various problems resulting from 
increasing tion and t shortage of 
productive So far as can estimated, the 
total cultivated area amounts to only about 10 per 
cent of Uganda, 5 per oent of Kenya and 3 per cent 
of Tanganyika; but to pesta, deficient or 
uncertain water supplies and other difficulties, there 
is little hope of solving the problem by extension of 
the cultivated area alone. On the contrary, spon- 
taneous attempts by peasant cultivators to achieve 
this end by keeping temporary plots under cultivation 
for longer periods at & time, clearance of woodland 
and encroachment on marginal land have led to loss 
of fertility and aggravated. the menace of soil erosion. 
in Kenya some 600,000 sares of the High- 


-lands are estimated to be in need of protection. It 


is difficult to judge from the survey how much 
progress has been made; but there are some indice- 
tions. In the Central Province of Kenya 81,000 scares 
are now terraced, and the Forestry f is 
undertaking extensive afforestation schemes, the 
present target being 6,000 acres of new softwood 
Pelee oe In Uganda 45,000 acres are being 
developed as a source of commercial softwoods; but 
these together with protective measures elsewhere 
will help to mitigate the losses due to soil erosion. 
Progress is also reported from all three High Com- 
mission Territories in the 


; and 
i spreading in The effects 
BF есы сзсз кы т E ie 
(for example, the Scheme in Lake 
Provinoe, Tanganyika) are cumulative and cannot be 
fairly &smeemod at this early stage of development. 
Before leaving the subject, it is worthy of note that 
subsistence production of both maize and ground- 


nuts in Uganda is estimated to have increased two 


and & half times between 1988 and 1951, far in 
axoes of the increase of tion even. if а consider- 
able margin of error be 

On the commercial side & net improvement in the 


balance of visible trade of the Commission 
Territories is reported for 1952, 'в £29-6 
million exons of importa over exports for that year 


more than compensated by the surplus exports 
ganda (£23-4 million) and Tanganyika (210-5 
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million). Notable increases have been effected in the 
production and export of tea and wattle-bark from 
Kenya; sisal, coffee and cotton lint from Tangan- 
yika; cotton (due mainly to the Abyan irrigation 
scheme in the Western Protectorate) from Aden ; 
and sugar from Mauritrus. In the last-named Colony 
attempta to broaden the basis of the economy have 
met with little suooems, sugar production having 
reached a new peak of 515,000 tons in 1952 compared 
with the pre-war peek of 320,000 tons in 1938. 
Industrial development in East Africa bas continued 
to expand for the dual purpose of lying the home 
market with consumer goods ( capital and produaer' 
accounted for more than half the retained 
Imports in 1951) and for social ends—to prt some 
of the surplus labour created by the contmued drift 
into the towns. Other developmenta await improve- 
ment of communications. The produstion of copper 
at Kilembe in south-weet Uganda is due to commence 
this year, but large-scale output cannot be expected 
a a railway extension from Kampela, 
еа ea 
importance attached to development of 
ME may be gauged from the fact that 
the East African Railways and Harbours Adminis- 
tration ranks as the largest industrial undertaking in 
the High Oommission area, with & staff of more than 
32,000, of whom 857 are Europeans. 

In the survey as a whole, comparatively little 
reference has been made to pre-war figures which 
would have made it easier to review post-war progrees 
in comparative terms. On the other hand, tho 
a ix contains & useful supplement on trade in 

ioh an attempt has been made to compare con- 
ditions before and after 1949 when trade statistics 
for the High Commission Territories were placed on 
a common basis. This includes a detailed analysis of 
the direction of trade in leading commodities for the 
three countries, similar to those given for Aden, 
Zanzibar and Mauritius earlier in the survey. 

It would be futile to attempt to summarize the 
findings of a report of this scope in the brief space of 
a review. There oan be no question that it is a highly 
competent and valuable basic document for all who 
deficiencies as there are mainly arise from the 

of statistical date relating to the activities 

of 90 per cent of the mhabitanta. It seams likely, for 
Soe eee 
oan population of Kenya (14-2 per cant), 
Tanda (l-lġ per cent) and T yika (1-2 per 
cent) may be under-estimated. to the 
present survey and the survey for 1986 (CoL Mo” 149), 
the total population of the three territories increased 
from some twelve million to nearly million 
during the twelve-year period 1987—48, corresponding 
to & natural increase of nearly 5 per cent & year. 
Allowmg for immigration, which at the peak of the 
post-war influx into Kenya reached 50,000 in 1951, 
and a higher than a figure for the Indian 
minority, the overall rate of natural increase among 
the African population prior to the 1948 census must 
have been well in ехоевв of 2 per cent. In any event, 
at least a acceleration rather than а 
decline in the rate of morease must be expected as 
current expenditure on the development of medical 
services takes effect. Without attaching undue 
importance to figures which can be no more than 
Tough approximations and which are stated im the 
Du cr m MI fuae йе one hopes that 
the magnitude of the population problem has not 
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been under-estimated. The next census will no doubt 
shed more light on the subject. At present large 
being spent on what may be termed basic 
(hydrological and other surveys, 
Tesearch, training and education), 
more publicized industrial ventures like the Owen 
Falls scheme, with  oonsequenoes that remain 
to, be. foreseen. Meanwhile, here are food for 
thought and data for research in abundance. 
A. J. HUNT 


UNESCO ADVISORY COMMITTEE 
ON ARID ZONE RESEARCH 


HE Advisory Committee on And Zone Rosearch 

of the United Nations Educational, Scientific 
and Cultural Organization (Unesco) held ita seventh 
session during May 4—7 in Paris. The meeting waa 
attended by members from Australia, India, Italy, 
Mexico, Syria, Turkey, the United Kingdom and the 
United States and, as on previous occasions, by 
representatives from various B Agencies of 
the United Nationa Organization and from inter- 
national scientific and engineering bodies, and by 
French members of the Arid Zone Panel of Honorary 
Consultanta. The principal recommendations made 
by the Committee were aa follows. 

Symposia and reports. It was proposed that the 
secretariat should explore the pomsibllity of holding 
a small symposium in 1955 on human and animal 
ecology in arid zones, which would enable the pro- 
ceedings of such a symposium to be published in 
conjunction with reporta on this subject that are 
being obtained. With regard to the symposium on 
problems related to arid zone research, by 
the American Association for the Advancement of 
Science, which is to be held in New Mexioo during 
April 27-28, 1955, it was proposed that Unesco 
should make a grant to вавівь travel of soientiste 
attending the symposium and also that the Arid 
Zone Research Committee should hold ite ninth 
session in New Mexico in conjunction with this 

symposium. It was recommended that review 
reporte should be obtained in 1956 on the formation 
and erosion of soils in arid zones as affected by 
climatic factors; these reporta could then be pub- 
lished with the proceedings of a jum on the 
same subject that ia due to be in the same 


Travelling fellowships for senior scientists. Fellow- 
ships should be given to enable senior scientists to 
visit institutions outside their own oountry and, 
when these are given, the recipiente should be 
allowed as much latitude as possible with regard to 
travel within the country visited. 

Handbook and survey. At previous meetings it was 
decided to recommend the uction of a handbook 
to guide in the collection of basic data that would be 
required when making plans for the development of 
an arid area, and preparations for writing this hand- 
book are well under way. The Committee considered 
the advisability of instigating an integrated survey 
BE ne more eos ree оп he Пе eee 
in such a handbook. It recommended that Dr. B. T. 
Dickson, who is editor of the handbook, should 
assemble information on such survey work that has 
been carried out in Australia and elsewhere, and 
ешн нош аа Ше nee 
ita next meeting. 
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Research projects. As a result of recommendations 
made by the Committee st previous meetings, 
Unesco has given grants for research on the followi 
subjects: the geographical potentialities of 
deserts ; & survey of wind energy and of energy 
requirements in a typical arid aree (Somaliland) ; 
the flow of underground water in caloareous moun- 
tains ; the sulphate- and nitrate-rich soils of Algeria ; 
ohanges in climate during the Quaternary Period in 
Israel, as evidenced by pollen analysis; the rolé of 
dew in plant growth in arid regions ; plant ecological 
studies in French North Africa; the role of verte- 
brates in ing desert conditions in India; and 
the physiology of the camel. At the meeting in Paria, 
reports on these investigations were received by the 
Committee, and grants were recommended for the 
development and testing of apparatus for the 
measurement of dew and for the study of plant 
distribution and ecology in the Rajistan desert in 
India. 

Future mesting. The Oommittee will hold ita next 
sesion in New Delhi during October this year in 
conjunction with the symposium on wind and solar 
energy that has been arranged at the invitation, and 
with the help, of the Government of India. 


CHEMISTRY AND PHYSICS OF 
SYNTHETIC FIBRES 


LTHOUGH the subject of ‘man-made’ fibres is 
well to the fore m the world of pole | tech- 
‘nology and names of new fibres such as “Terylene’ and 
‘Orlon’ are inni to compete in the housewife’s 


mind with nylon, major discussions in Britain оп « 


chemical aspects of this topic have been few. The 
three-day held March 24-20 by 
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Among the new materials which have aroused 
interest in recent years are the polyaminctriazoles, 
which may be obtained by the reaction of dibasic acids 
with rather more than two moles of hydrazine; the 
recurring polar lmkage in these polymers is а 4-amino- 
1:2: triazole ring. Mr. J. W. Fisher (British 
Celanese, Ltd.) gave an account of the chemistry’ 
and use of ‚кк as Fibre-f 
Materials”. А typical polyaminotriazole, that based 
on sebacic acid, has a melting point of 256° C. and 
oan be melt-spun and oold-drawn to give yarns with 
mechanioal properties generally similar to those of 
mn or "Terylene' and which can readily be dyed 

with dispersed acetate and wool colours. A structure 
of the polymer, aa shown by X-ray examination, was 
involving в planar chain in which the 
ootemethylene segments rig-zag at an angle of 20° on 
either side of the general fibre axis, and a resonant 
triazole ring; hydrogen-bonding between exooyolio 
amino-groups and nitrogen atoms in another ring 
is thought to be responsible for the high melting 
point of the polymer. 

Turning to a subject related to the production of 
synthetic fibres from a natural material, Dr. W. E. F. 
Naismith (Nobel Division, Imperial Chemical Indus- 
tries, Ltd.) discussed the ‘Chemical Denaturation of 
Groundnut Protein and Fibre-Formation". The 
globular proteins of groundnut must first be converted 
to an unfolded configuration (denaturation) before 
they can be spun: the denaturation by urea, guan- 
idine salts and & series of organio bases has been 
investigated by measurement of the rise in viscosity 
increments of the solutions, and interpreted in terms 
of an increase in asymmetry of the protein moleculea, 
using Simha’s equation to calculate axial ratios. A 
definite relationship has been found between the 
ability of в base to cause rise in viscosity increment, 
and its ability to give spinnable solutions. 

Few fundamental studies have been published of 


y symposium 
the Plastics and Polymer Group of the Society of ‘the industrially well-established processes for pre- 


“Chemical Industry on the subject of ‘The 
and Physica of Synthetic Fibres”, at the Institution 
of Electrical Engineers, Savoy Place, London, was 
therefore timely. More than three hundred per- 
tioipante, including ‘a number from overseas, 
аа and some in pepers were read and 
the first seasion, Mr. J. R. Whin- 
field (Ier (Terylene Counoil, Imperial Chemical Industries, 
Ltd.), chairman of the Group, presided. 

Dr. R. Hill (Terylene Council, Imperial Chemical 
Industries, Ltd.), in an introductory paper on 
"Chemical Aspects of Fibres”, discussed the structural 
"features in polymers which have led to the mechanical 


behaviour o rubbers, plastios and fibres ; 
for the development of Яе p ies а maoro- 
moleoule needs to possess & , orystallizable 


structure and high interchain Тотоев. In materials 
such as polyamides, polyurethanes and polyesters, 
these features are present, but fibre properties oan be 
seriously affected if any branching or croas-linking 
ooours during condensation owing to the p of 
i lire eIn the vinyl polymer feld. Dr 

ы peine 6 cea ROT E 
properties of a given polymer can be modifled. It 
seams unlikely, partly for economic reasons, that any 
completely new fibre-forming polymers will be com- 
mercialized in the near future, but possible develop- 
ments in such materials as polyvinylidene cyanide 
and polymers obtained by ring-opening of oxacyclo- 
„butane derivatives and N-carboxyamino-scid an- 
“hydrides were mentioned. 


Paring | руш. from compounds containing 
carboxylic acid and amino- or by 

lactam rings. Dr. A. B. Magar (Universite of Leoid 
outlined a new thermodynamio method of attack in 
& paper on the "Free Energy of Formation of the 
Amide Bond in Polyamides”. Equations were 
deduced in the case of the equilibrium between 
carboxyl, amino and amide groups and water mole- 
cules, relating the equilibrium constant k’, the 
number-average chain length and the partial pressure 
of water. The effect of the presence of a oyolio 
monomer in amount determined by & second equi- 
librium constant k, was discussed, in oases where 
5- to 8-membered rings might be formed. From 
somewhat limited data on the variation of b, with 
temperature Т for «-oeprolaotam, the heat of 
formation AH, entropy AS and free energy AF of 
the polyamide bond in polyaminocaproic acid have 
been calculated; the value of AH obtained agrees 
well with the i tel value. In the subeequent 
discussion, Dr. J. Saunders referred to other date on 
k, versus T' whioh give & AH value &ocording to 
Dr. Meggy's method which is considerably too 


During the second seasion, Prof. J. B. 
(University of Leeds) assumed the chair. Dr. L. B 
Morgan (Dyestuffs Division, i Chemical 
Industries, Ltd) discussed ‘Crystallization Phen- 
omens in Fibre-Forming Polymers", his paper being 
illustrated by an excellent fim showing the orystal- 
lization of polyethylene terephthalate from ite melt, 
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iu spherulitio structures. Dr. Morgan's main thesis 
was that, after nucleation, preferential orystal growth 
takes place along the direction of the polymer chains 
rather than by sideways aoocretion, and that, 
during growth, ooiling oocurs with the formation 
of long helical polymer orystels. The ultimate 
result is the formation of ooiled families of 
fibrillar orystels, which explains a good many of the 
physical oharaoterisbios of orystallme polymers, 
perüoularly the fact that in the spherulites the chains 
are known to be arranged tangentially. cg гаре 
provoked & great deal of controversy. Mr 

Bunn was very doubtful if the physical evidence, 
particularly from electron microscopy, really justifies 
the theory of helical ooiing, for which, in а perfectly 
symmetrical polymer, there ia no apparent reason, 
Dr. L. R. G. Treloar also failed to see how helical 
structures of the sixe required by Dr. Morgan’s 
theory could be formed. 

Dr. Q. Meacock (British Nylon Spinners, Ltd.) 
gave an sooount of the "Production of Fibres from 
6,6-, 6,10- and 6-polyamides”; although the 8,68- 
polymer is somewhat leas thermally stable than the 
other two, it has a higher melting pomt and greater 
strength at high temperatures. While all the polymers 
oan be spun by similar methods to give similar fibres, 
the 6-polymer has the disadvantage of evolving its 
monomer during spinning, which oomplicates the 
ргооевв. 

Dr. J. А. Obapman and Dr. J. W. Menter (Univer- 
sity of Cambridge) then gave a brief account of some 
work they have been -doing on the examination of 
fibre surfaces by reflexion electron mioroeoopy. The 
micrographs exhibited show this to be & power- 
fal es for observing the effect of frictional 


* Oonidsiwing ana: tn parili ‘necking’ in fibres 
has until vary recently been something of a mystery, 
which the authors of the next paper, “The Drawing 
of Terylene", by I. Marshall and A. B. Thompson 
(Terylene Counsil, Imperial Chemical Industries, 
Ltd.), have done much to clear up. Their paper was 
also illustrated by a fascinating film of the experi- 
mental drawing apparatus in action. Ву а oon- 
sideration of load extension curves at various bem- 
peratures, the position of the draw point oan be 
predicted; but complications arise owing to the 
crystallization of "Terylene' Se по ee S 
to necking. When necking lace during the 
iios а с late, the draw 
point only remains trad relative to tho plato over ө 

ly narrow range of draw ratios and temperatures 
outside these limite, the draw point rebreats to the 
feed roll or advances to the draw roll. The theoretical 
interpretation of these facts was given. During the 
discussion, Dr. H. T. Hookway commented on the 
relationship between second-order transition tem- 
peratures and temperatures at which ing could 
ooour. Dr. D. V. N. Hardy mentioned & number of 
phenomena associated with the heat generated at 
the neck. 

R. A. Horsley and J. Jack (B.X. Plastios, Ltd.) 
turned to the subject of vinylidene chloride oopoly- 
mers, and gave details of the “Extrusion Properties 
of Saran Monofllamente". They described a oom- 
mercial machine for extruding and stretching saran, 
and discussed various points of design. The effect on 
tensile strength, loop strength and elongation of 
variables such as distance between die and quench 
bath, stretch ratio, quench bath temperature and 
stretching temperature were given. 
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The ium chairman on the third day was 
Mr. J.' Wilson, director of the British Rayon Research 
Association. The first speaker was Dr. A. R. Urquhart 
(Shirley Institute, Manchester), who read а paper on 
“Cellulose Acetate as a Raw Material for Rayon 
Production”. After giving a historical account of 
the development of ‘secondary’ scetate rayon, Dr. 
Urquhart went on to oo some of the properties 
of acetate with those o nylon, 'Orlon' and other 
Synthetio fibres, with particular reference to sub- 
jective qualities such as peel and compliance ; 
‘Terylens’ and ‘Orlon’ staple fibres approach acetate 
and wool in these respects. The water absorption of 
acetate is lower than that of viscose, but higher than 
that of nylon, “Terylene’ or ‘Orlon’, which gives the 
latter fibres an advantage in rate of drying after 
washing; however, considerations of hygiene and 
comfort require that a fabric should be able to 
&beorb a considerable amount of moisture, and rabe 
of drying is really only а seoondary consideration. А. 
vigorous discussion was held on this paper, oon- 
tributions i made by Dr. Oorbiere Dr. E. 
Kornreich, Mr. J. Q. P. Baker and Dr. R. M. Lodge, 
and it waa obvious that views on the comfort to the 
wearer of the various synthetic fabrios ware some- 
what divided; it was pointed out that the fabric 
construction is important, and that one outetending 
property might for some purposes outweigh many 
other considerations. Я 

Dr. Т. Н. Morton (Courtaulds, Ltd.), in his paper 
on ‘Textile Properties of Synthetio Fibres”, also 
referred to the importance of those properties of a 
fabric which for assessment require a certain amount 
of subjective j t, and in а detailed discussion 
graded various old and new fibres in a number of 
classes. All the established fibres have some good 
points and some properties which oan be improved. 
-It is not possible to say that one fibre is better than 
another, sinoe they all have particular fields in which 
they are specially useful. Dr. Morton that 
it will be a very long time before the ‘perfect’ fibre, 
having ideal properties in all respects, ів produced. 

Nevertheless, the textiles obtainable using the present 
materials, alone or blended, cover a very wide 
of properties. This paper also was followed by 
considerable discussion. In regard to dyeing hydro- 
phobio fibres, the difference between what is poseible 
and what is regarded as practical to the dyer was 
pointed out. The cohesion of cellulose fibres is 
dependent on secondary valency forces, some details 
of which were given by Dr. J. Mann and Dr. H. J. 
Marrinan (British Rayon Research Association) in 
their paper оп “Н; Bonding in the Crystalline 
Regions of Cellulose". The study of infra-red absorp- 
tion changes on interaction of cellulose and heavy 
water enables stretching of the hydroxyl groups in 
the orystelline and amorphous regions to be observed 
independently. АП the hydroxyl groups in the 
crystalline regions of ted and bacterial 
cellulose are.found tó be hydrogen-bonded, which 


rules out ee гоо struo- 
tures. еа nds of types O—H,.... О and 
also H. . O are + in regenerated 
cellulose. оа on this paper, Dr. І. 


Valentine referred to regions in cellulose acetates 
and trimethyl cellulose found to be inacoeemible 
to water vapour; such regions are presumably 


The statio electrifloation of textile fibros is well 
known, and often troublesome. Prof. E. Darmois 
(Paris), in & résumé of work on this subject, pointed 
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out that wool and silk become ively charged on 
rubbing, but polyvinyl chloride fibres (‘Rhovyl’) 
become negatively charged. A blend of 25 per oent 
polyvinyl chloride fibre and 75 per cent wool takes 
on no charge at all. Prof. Darmois outlined his 
. theory of these effects. 

The chairman, Mr. J. Wilson, summed up the 
symposium. He observed that a wide range of оріов 
had been covered, some of which are individually 
worth a oomplete meeting for themselves, having 
regard to the large amount of work which is going 
on and to the vigorous discussions which were 
held, icularly on the subjecta of 
and the relationship between fibre and fabric 
properties. 


THE WORKER IN INDUSTRY 
[ee per ted to the 

annual oonferenoe of Briti Institute of 
. Management at Harrogate in 1953, K. H. F. Murrell, 
director of the ergonomice of Tube 
Investments, Ltd., stated that the main contribution 
of the psychologist to industry would be in gtudying 
the effect of bad i t design on the health 
and efficiency of wo on & long-term basis. This 
would include such factors as the posture, either 
: seated or standing, which the equipment i on 
. the worker, and which may follow either from the 
‘shape of the equipment or from the design of rts 
controls ; the actual methods by which work is done, 
such as the application of force in an unnatural 
position ; and the conditions of heat or noise under 
which he has to work. Mush of i works below 
maximum efficiency because ib has, through neglect 
of physiological principles, partly ‘worn-out’ its 
working foroe. The most important contribution of 
ое де ee ee 
to answer various aspecta of the 3 b 
‘makes people behave as they do when confronted 
with a given situation and what can be done about 
it 1” Some of these aspects might be: What is a 
real incentive for people to work ! Why do people 
„гевіві change ! Is there such a thing as fatigue in 
repetitive work or is it merely monotony or bore- 
dom? What is the nature of skill in в particular 
tesk and how can it best be &oquired ? . 

To be effective the reseerch worker must be 
far Mn Pe ныне а ШӨ JUD поч, пой 

own experience, Murrell gave examples to show how 
good theoretical research been ineffective because 
it had failed to take account of the actual work 
situation. 

А. T. Welford, director of the Nuffield Unit for 
Research into Problems of Ageing in the University 
, of Cambridge, described в closely connected series of 
studies on some problems of speed in human per- 
formance. Men of different ages from the twenties 
to the seventies were set to work at a task where 
they had to plob itions on a grid by moving a 
pointer. The men were on average sub- 


stantially slower than the younger, but the slownces 


‘was nob due to slowness in moving the pointer; it 
was rather due to more careful and meticulous 
placing of it. 

The same results appeared in several other tasks ; 
an experiment was a&ooordingly devised in which 
careful measurements were made of reaction times 
and movement times under conditions where they 
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could be separated with certainty. A man doing a 
task sat in front of a panel of four lights. One of 
these oame on and the operator had to move a lever 
in the corresponding direction as quickly as possible 
from в central point to an end stop and back again. 
As soon as he got back to the centre another light 
came on, and so on. When the results were examined 
it was found that the actual time moving did not 
ee шешш The time 
elapsing between a light a and the man 
beginning to move the lever increase signifloantly. 
A further point with this was noticed, in that the 
oldest men, in their sixties, tended to fall slightly at 
the end stop. The older men appeared to be having 
difficulty in welding the out and back movements 
into a single whole. These experiments link with a 
number of other resulta to suggest an important 
general principle, namely, that it is the time taken 
over stationary portions of a manipulative teak 
which are more deserving of attention. These tend 
to inorease with certain of fatigue. 

Evidence would seem to be accumulating that it is 
not correct to think of a manipulative operation as 
consisting merely of a series of movements. It con- 
sists rather of a series of acta of perception either by 
the eyes or by touch or by sound which have to be 
translated into movement. It is the ion and 
translation by the central media of the brain which 
are the important componenta of the operation, and 
it ia in terms of these that operators must be analysed 
for work study purposes if general results are to be 
obtained which apply more widely than to each 
individual operation studied. 

Welford also said that, while relatively little 
interest has been shown by peyohologiste in training 
the industrial worker, there is great scope for further 
co-operation between experimenters and industry. 
One example of в study with importent practical 
implications was the one carried out about four years 
ago by G. B. Gibbs, of the Medical Research Codnoil. 
Gibbs studied the performances of men on a machine 
where the display-control relationships could be made 
easier or more difficult. He divided the men into 
two groups of equal ability and trained one, first on 
& relatively easy task, and then transferred them to 
one which was similar but in which” the display- 
control relationships were more difficult: The other 


‘group were trained on the same two tasks but in 


the reverse order. The results showed olearly that 
spes, pus yd ee ee 
easy one and performed it much 
EE Mrs odiis dec dy edu 
had the previous difficult training. With the other 
group Gibbs found that the previous on one 
easy task ‘made no difference to their ability to 
perform the more difficult one. 
Dr. Н. D. Darous, of the Olimatio and Working 
Efficiency Unit of the Medical Research Council, 
stated that one of the le approaches to the 
study of the activity of man at his work is to find 
out under what conditions the man may be allowed 
to work at his greatest physiological efficiency. 
Emphasis should be placed on the output of the man 
rather than the effort the man has to put in to 
achieve that output. This is probably soceptable in 
most work situations because the operator is only 
using a small proportion of his total capacity and 
he can be expected to do a little bit, mare without 
Suffering physical harm. The load to which a man 
is subjected should be kept as low as possible to 
give him a reserve of effort, a reserve capacity. If 
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that is done the problem of reduced capacity due to 
extremes of environmental conditions, hot climates, 
or due to disabilities or age, is not quite Bo acute 
because the Joad on the individuals working under 
thoee conditions or on the aged ог disabled worker 
is still below their level of output. 

What is the maximum capacity of the body for 
exercise ! One approach has attempted to work out 
an endurance or tolerance limit, usually about 50 per 
cent of maximum capacity. eee о 
work, physiological changes occur in the body, and 
these changes increase until a balance is struck 
between the energy he is putting out and his external 
work. He will go on using the same amount of energy 
for dis same amount of external work, although not 

le work at a steady rate. The endurance 
can increased by training the individual to 
ee physioally fitter by acclimatization. One 
way to push the endurance limit up is to bring the 
load down, thereby reducing the effort to gain a 
given output. This enduranoe-level will fall with 
age, with certam disabilities and under extremes of 
temperature, and the safety level will become less 
and leas. 

This endurance limit is the maximum level at 
which a man can be expected to work over a period 
of time. During a long period of work, the energy 
output remams constant initially; but as time 
passes it is necessary to put out more energy because 
the efficiency of the muscles doing the job is beoommg 
lees and more muscles have to be used to produce 
the same result; more muscles demand more energy 
and the safety margin of effort becomes reduced. 
Provided this safety margin is not exceeded, the 
operator is paymg as he goes; that is, he is getting 
sufficient oxygen to allow the energy for the muscles 
he is using. If this level of effort ів exceeded, he no 
longer gets enough oxygen for his energy require- 
mente. This condition can be maintamed for a time ; 
but the longer it боев on the bigger becomes the 
physiological debt. Another of this ig the use 
of rest pauses. In Great Britam it is usual to have 
в break in which the operators probably sit down. 
In Sweden, if work of a very cramped nature, such 
вв sewing, tabulating or assembly, is being under. 
taken, they sometimes have Swedish drill, which ıs 
rather like organized ballet. 

There is no one physiological method which will 
give an overall picture of man at work im all cireum- 
stances. If it is desired to use physiological methods 
for different measurements, the meth to be used 
for perticular situations must be very carefully 
chosen, the results carefully integrated and finally 
interpreted with the utmost caution. The main 
difficulty at the present time is that these methods 
are mainly designed to investigate man working 
under extreme conditions, and these situations are 
vc = M 


e арек ы эриш чө ое whioh Sl 
produce best results, involving as it does formal 


scientific methods under controlled conditions. The 
first thing to do is to find out exactly what the 
problem ів and then determine the main factors 
within that problem. One way of dealing with it 18 
for research people to go out into industry with the 
industrialist to examine the problem and see if it 
really warrants research or if it oan be dealt with by 
ome other means. What is necessary is encourage- 
ment from industry iteelf, not so mush on ad hoo 
тонша; but for establishment of a long-term 
policy. 
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PROBLEMS OF AIRCRAFT NOISE 


|5 ly to а question in the House of Commons 
ins 28, regarding progress in research by the 
Ministry of Supply into the silencing of aircraft 
engines, Mr. Duncan Sandys stated that work in this 
fleld is also bemg carried out by the Ministry of 
and Civil Aviation and by universities and 
i firms on their own, initiative. In a detailed 
statement crroulated in the Official Report, expendi- 
ture by the Ministry of Supply on this problem in 
the current year is given ав £100,000 compared with 
£40,000 last year, and the Ministry of rt and 
Civil Aviation ı8 also expected to spend about 
£20,000. 

The problem of reducing aircraft noise i8 being 
tackled from several angles. The main effort has been 
concentrated on jet engines. An extensive programme 
being carried out by & leading firm of engine makers, 
under contract by the Ministry of Supply, includes a 
detailed analyses of the noise of а jet engine operated 
with various alternative types of nozzle on an open- 
air test bed. The nozzles which are being tested 
include toothed, corrugated, convergent—divergent 
and fish-tail types. Promising resulta have boen 
obtained from toothed and ted nozzles, and 
further studies are being made to decide the optimum 

for these types. A special study of the by-pass 
engmes in relation to the noise problem is being 
carried out, with the object of determining the 
relationship between noise, jet velocity and tem- 
perature. The effect on noise of injecting water into 
the jet stream is also being investigated. 

Two other engine companies are working under 
Ministry of Supply contract on silenoers for piston 
engmes used in helicopters. The Ministry of Transport 
and Civil Aviation is imenting with the con- 
struction of a brick bafHe-wall at London Airport. 
This wall is shaped to accommodate the forward part 
of a large civil aircraft, with the object of reducing 
noise in certain directions when the engines are being 
run on the ground. Results are not yet entirely satis- 
factory, but the investigation is being contmued. 
The Ministry of Supply has placed a contract for the 

of two types of mobile ground mufflers, one 


aircraft manufacturers with portable screens, which 
are placed around the aircraft while the engine is 
being run up, showed some reduction of noise, and 
further screens are on order. A firm of consulting 
engineers is advising four other aircraft manufacturers 
on the use of specially designed for muffling the 
sound of aircraft the engines of Such Бата tê gS 
running testa on the ground. Another firm, on its 
own initiative, is building a pair of mobile ground 
mufflers to its own design. 

Testa being carried out by the College of Aero- 
nautios, Cranfleld, under Ministry of Supply contract, 
include the following: the measurement of thrust 
and noise-levela of engines with nozzles fitted with 
noise-reduction devices of various i the 
measurement of the sound fleld from small ‘ea at 
supersonic speeds, combined with schlieren investi- 
gations; and the measurement of the turbulence 
structure in the mixing region at the jet exit, both 
at low and high speeds. Laboratory work being 
carried out at the University of Southampton, which 

is supported by the Ministry of Supply, includes the 
development of a shock tube for recording the inter- 
action between an eddy and a shock wave; the 
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development of an optical eddy-oounting technique, 
including а focusing device; the measurement, 
means of the hot-wire technique, of turbulence, 
Mese ciui arate distribution along the jet; 

the examination of noise from jew of non-oiroular 
shape; and the study of noise emitted from special 
jet extensions, with annular corrugated orifices, 
designed to reduce low-frequency noise. Important 
fundamental research on the origin and nature of jet 
noise is also proceeding at the Universities of Man- 
, cheater and Edinburgh. 

The problem of aircraft noise was also debated in 
the House of Lords on July 7, when, for the most 
foe зш. question of legislation and responsibility 

noise was discussed. Lord Hawke 
Wc cu eu didi Hie ошагы 
thing in the nature of в gigantio exhaust box. 


PHYSICAL SOCIETY 
ANNUAL REPORT FOR 1953 


T the annual general meeting of the Physical 

Boaiety, held at the Royal Institution, London, 
on May 25, the reports of the council and of the 
honorary treasurer and the sacoounta and balance 
sheet for. 1953 were presented and adopted. i 

the ip rose by 29 to 2,180, 

the sale of publications continued to increase both 
at home and abroad. The new scheme of subscrip- 
tions which came into operation on January 1, 


better the needs of members. There has also been & 
steadily growing interest in the reprint service which 
-was introduced аф the same time. The treasurer’s 
report shows that any loss of income resulting from 
the lowering of the Fellows’ subscription from three 
to two guineas has been more than ted for 
by the increased income from the sale of publications 
of the Society. The оов of the provision of Sofenos 
. Abstracts, now no longer provided to members, was 
reduced from approximately £2,500 to 2500. The 
income accruing to the Society ‘as & result of the 
publication of the “Handbook of Scientific Instru- 
ments and Apparatus”, the catalogue of the Society’s 
1958 exhibition of scientific instrumenta and appar- 
atus, was considerable, amounting to nearly oe 
and the balance of income over expenditure for the 
year was £1,794. 
es addition to flve science meetings held in London 
the year, two-day meetings were held at the 
ard ite of Leeds during March 81-April 1, and 
at King’s College (University of Durham), 'New- 
castle upon Tyne, during July 18-14; & conference 
i sponsored 


Booió 

of the Physical Society were presen’ 
Ratoliffe in Paris in May, when Mr. Ratcliffe delivered 
the Holweok Discourse on the icd of diffraction 
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of radio waves by the jonosphere. Prof. J. Bartels, 
of the University of Göttingen, received the seventh 
Charles Ohree Medal and Prize on Ootober 28, and 
for his address described Clhree’s influence on present- 
day geophysics. The thirtieth Duddell Medal was 
to Prof. W. Suckamith, who gave a talk 
on “Some Magnetic Measuremente—Techniques and 
Applications”, and the ninth Charles Vernon Boys 
Prize to Prof. F. О. Williams, who spoke on “Cathode- 
Ray Tube Storage for Digital а 
Brief details of the activities of the four Groupe of 
the Society, the Colour, Optical, Low Temperature 
and Acoustics Groups, with a lst of the 
numerous bodies on which the Society is re 
are given in the annual report. The activities of the 
Groups were not so varied aa in former years, though 


the Society was thus lees than usual, 
that this is not a healthy sign since 
the activities of the Groups are vital to the welfare 
of the Society and any financial commitment entailed 
in their activities is more than offset by the oon- 
tribution made by the Groupe to the well-being of 


follows: President, Prof. H. 8. Me 
Presidents in addition to en-Presidenis, 
Awbery, Dr. R. O. Evans, Dr. A. B. Wood and Prof 
8. Devons ; Honorary Secretaries, Dr. О. G. Wynne, 
Dr. H. Н. Hopkins ;~ Honorary Foreign Secretary, 
Prof. E. N. da О . Andrade; Hon Treasurer, 
Mr. A. J. Philpot ; Honorary Dr. R. W. B. 
Pearse; New Members о, LB TE 
'Allibone, Dr. A. Н. Cooke, Prof, F C. Frank and 
Prof. G. O. Jones. : 


ARTIFICIAL ‘AND NATURAL 
COLORATION .OF DIAMONDS 
OST' diamonds in their natural state are 
coloured; but the origin of the colour is still 
largely a mystery. There is little evidence that it is 
due to impurities, nor is it clear as to whether the 
roe ныла A eg нА 
tributed ughout the diamond, though in some 
cases, usually diamonds coloured yellow or yellow- 
green, the colour has been reduced or removed by 
polishing and grinding the surface. The colour has 
then been attributed to natural radioactivity. In 
1928, 8. O. Lind and D. C. Barwell established that 
diamonds were coloured green by bombardment with 
pis saad sealant from radium, and there have been 
reporte during the past decade of the colouring 
of diamonds by proton and deuteron bombardment, 


monds are more readily coloured by energetio heavy 
particles. This supports the theory that the oolour 
centres are connected with the vacant lattice sites 
and interstitial atoms formed when the bombarding 
particles collide with the carbon atoms of the 
diamond lattice. 

A recent study by R. A. Dugdale of the effeot of 
neutron bombardment of diamonds in the Harwell 
pile BEPO and of high-energy electron bombardment 
and of subsequent heat treakment confirms this view 
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(Brit. J. App. Phys., 4, 334 ; 1058). The pile radiation 
induced a green colour which deepened aa the irradia- 
tion proceeded until the diamond actually became 
Pix centes ee eS ee 

changes in the absorption and fluorescence 
spectra which occurred on subsequent heating of the 
irradiated diamonds to various tem 


prism spectrometer, and twenty-one 
examined in some detail. The effect of heating five 
natural green diamonds was also studied. Their 
general behaviour was similar to the irradiated 
specimens. Some twenty small blue-fluorescing 
olourless diamonds were coloured by bombarding 
them with electrons of 4, 1 and 3 MeV. energies, and 
the 3-MeV. bombarded specimens on subsequent 
heating behaved in much the same way as those 
woloured in the pile. 

In the discussion of his observations, Dugdale 
«efers to Beitz's statement that about 25 eV. recoil 
energy is needed for a carbon atom in diamond to be 
displaced, by bombardment, from ita normal lattice 
site to an interstitial site, and estimates that 0-001 
ео eg ee 

foots in в ten-hour irradiation in the pile. The 
plausible explanation advanced is that the green 
wolour is &ssociated with the lattice defects, and 
subsequent heating produces some mobility of the 
defects with some recombination and thus some 
reduction in the intensity of the colour. 


ALLOY JUNCTION TYPE OF 
TRANSISTOR 


SPECIAL article entitled “New Advances in 
the Junction Transistor", by E. W. Herold, of 
the R.C.A. Laboratories Division, Princeton, N.J., 
which oN gree in the April, iasue of the British 
Journal of Applied Physics (5, 115; 1954) will be of 
particular interest to solid-state physicists and to 
aleotroni1o 1 The article is based on & lecture 
lelivered by Mr. Herold in London on October 20, 
1953, and in it в survey is given of reoent research 
sonducted in the United States into the alloy junction 
type of transistor which is now likely to supplant 
the older point-contact form. Taking ds an example 
"-bype, single-crystal germanium with indium as 
mpuriby, Mr. Herold describes first the various steps 
i the formation of а transistor jungtion where a 
technique involving alloying is utilized. A piece of 
Indium is placed on the and the tem- 
ture is raised until the indium melts. On heating 
the molten indium becomes saturated with 
yermanium, and then, when the temperature is 
owered, the germanium orystallizes.out into indiam- 
sontaminated p-type form. The position and shape 
of the junction formed are, in principle, closely oon- 
zrolable by variation of the contact area between 
ihe p-type germanium and the n-type base, the 
volume of indium and the maximum firing tempera- 
rure; but, in practice, surface wetting is a possible 
variant which must also be controlled. 

The p-n-p alloy junotion transistor made by using 
wo junctions on opposite aides of a thin germanium 
wafer is consid next, and ite performance is 
liscuseed in terms of the current amplification factor 
«. The effecta of the try, surface combination 
and emitter current injection on a are tely 
walysed, and the high-frequency limitations and 
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the equivalent cirouit of the junction transistor are 
deecribed in some detail. It is shown that the chief 
factors limiting frequency response can be reduced 
in magnitude in an improved p-n—p radio-frequency 
amplifier transistor, the details and dimensions of 
which are given, and which are compared with the 
earlier type T.4153. Measured values show that the 
base-lead resistance їз reduced by 5, the barrier 
capacitance by 8-5 and the diffusion capacitance by 
about 20 times, but the remstance between collector 
and base is leas than that of the type 7'A153 traneis- 
tor. Henoe, a remains about the same with partial 
sacrifice of low-frequency gain hut with great im- 
provement in high-frequency performance. The 
mnproved form of transistor has an upper oscillation 
limit between 40 and 75 Mo./s. 

Finally, an all-transistor personal 
broadcast set using sir of the new radio-frequency 
transistors and three other transistors is described. 
It is smaller in size than the battery-operated all-valve 
receiver sold in the United States under the designa- 
tion ‘personal portable’, has about twice the sudio- 
frequency output power and runs off a battery 
consisting of six o flashlight cella lasting 500 
hours. 


MEASUREMENT OF ELECTRODE . 

POTENTIALS IN LIVING AND 
DEAD TISSUES 

By Dr. D. B. CATER and Dr A. F. PHILLIPS 


Departments of Pathology and Radiotherapeutics, 
Unlversity of Cambridge 
the course of an investigation of the affect of 
oxygen on tumour tissue, a method has been 
developed for measuring platinum electrode potentials 
in tumours and normal tissues. Using rats bearing 
either Walker carcmoma 256 or Jensen sarcoma, 
definite potentiala are obtained which respond in 
characteristic ways to various experimental pro- 
cedures, such as the administration of oxygen, or 
the injection of 2-methyl 1: 4-naphthohydroquinone 
diphosphate (‘Synkavit’)'. Different methods of 
killmg the animal result in markedly different and 
characteristic changes in the electrode potentials. 
The electrodes consist of fine platinum wires, 
of ‘Araldite 985E’, supplied. 
ота , Duxford, Cambe. A bevel 
is ground at the end, and this is scraped clean with a 
glass knife to produce & bright platinum surface of 
small dimensions. Cemented alongside the wire, 
leaving 1 am. projecting, is & short plastio guide tube, 
through which can be passed a modified hypodermic 
needle having a bevel 1 om. long. The hypodermic 
needle is used to guide the wire into the tissues, after 
which the needle is withdrawn, leaving the electrode 
tn situ. The electrodes can be sterilized by boiling, and 
are suitable for insertion mto animal or human tissues 
with a minimum of trauma. Small silver — silver 
chloride electrodes are used to complete the oirouit ; 
it does not make any difference into what tissues 
these are inserted. Simultaneous measurement with 
& glass electrode records any changes of pH. Glass 
electrodes of capillary form have been used, both 
made by us using the method of Voegtlm et al.* as 
modified by Kahler and Roberteon’, and as supplied 
by the Cambridge Instrument Co., Ltd. The im- 
pedanoe of these ranges from 2 to 10 x 10* ohms. 
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Fig. 1. Effect of oxygen, ‘Synkavtt’ and X-rays, alone or in combination, on platinum electrode potentials in Walker caranoma 


The potentials are measured with an electrometer 
valve circuit, slightly modified from DuBridge and 
. Brown‘. The measurement is by null method, in 
which the potential difference oan be balanced to 


within 1 mV. in the four ranges 0 to + 0-5 V. and © 


0 о + 1 V. The input impedance is 5 x 1011 ohms, 
` whioh is high enough to prevent ion even 
when the potentiometer is y out of balance. 
By attention to insulation. and earthing it is 
possible to take with each type of electrode 
cay лл: including irradiation 
by means of э 220-kV». X-ray generator. Complete 
electrostatic shielding of the animal has not been 
found essential. 

In some experiments two platinum electrodes and 
a glass electrode are inserted into the tumour and 
one platinum electrode into muscle. Hach electrode 
is connected to в separate co-axial cable. About four 
readings & minute oan then be taken, which makes 
it possible to study the changes of potential at the 
four different electrodes. Fig. 1 shows & typical 
experiment. Note (1) the rise in electrode potential 
when the animal breathes oxygen, (2) the marked 
fall in potential, followed by slow recovery, after 
intravenous injection of ‘Synkavit’, (3) that X-rays 
(1,100 r. at 220 kVp.) cause а fall in potential at the 
irradiated electrodes in the tumour, with nó change 
at the non-irradiated electrode in muscle. A second 
dose of X-rays after ‘Synkavit’ still results in a 





Tig. Affect of death by cyanide on platinum electrode potential: 


potential drop, but oxygen administered during 
& third dose of radiation increases the speed of 
reoovery. 








? 4а. 
Fig. 3. Hifect of death by carbon monaxide on platinum electrodes 
potentials 
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. Fig. 2 shows that when the animal is killed by 
iniravenous injection of оувлійе, the electrode 
potentials remain practically unchanged for 10 min. 
and then fall very slowly. Death from ether gives a 
similar alow fall. Compare this with the rapid fall of 
oeut SHIGE беште а all sl а aber dante 
from ооа] gas as shown in Fig. 3. F 
The pH changes recorded by the glass electrode 
are small and cannot acoount for the large changes 
of potential at the platinum electrodes. 
The exact meanmg of the electrode potentials 
‘described here may be difficult to interpret.  Pre- 
i experiments have been made to follow 
changes of oxygen tension by measuring the current 
flowing through one of the platinum electrodes when 
@ suitable negative potential is applied’; these 
suggest that our measurements of electrode potentials 
mre not merely dependent upon tissue oxygen tension. 
We are working upon the hypothesis that the 
potentials are closely related to the oxidation- 
weduotion potentials of one or more of the respiratory 
enzymes of the tissue, and to the substrate potentials 


in the case of coal gas poiso . 
Our thanks are due to Prof. J. 8. Mitehell for 

advice and encouragement, to Mr. R. Stearn for 

expert technical assistance, and to the Corning Glass 

Works for supplying us with Corning 015 glass. One 

of us (D. B. C.) acknowledges a British ire Canoer 

‘Campaign research fellowship, and the other (A. F. P.) 
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A NEW METHOD FOR THE 
COLORIMETRIC ESTIMATION OF 
AMINO-ACIDS ON PAPER 
CHROMATOGRAMS 


By F. A. ISHERWOOD 


mow Temperature Station for Research In Blochemistry 
und Blophysics, University of Cambridge and Department 
of Scientific and Industrial Research 


AND 
D. Н. CRUICKSHANK 
Botany School, University of Cambridge 


A SHORT review of many of the earlier published 
methods for the estimation of amino-acids on 
saper chromatograms has been given in a paper by 
Thompson, Zacharius and Bteward!. 

The present method was required, in the first 
«nstance, in connexion with experiments on the 
'eaction between amino-acids and keto-acids in the 
presence of trans-aminase enxymee from wheat and 
oerley. The amino-acids under consideration were 
zlyoine, alanine, phen i and io and 
glutamic acids ; because of this, investigation of the 
present method has been limited largely to these 
amino-acids, though it is clearly capable of a much 
i lication, especially in connexion with the 


wider 8 
science of food and nutrition. 
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The principle of the method is that the amino-acids 
are quantitatively converted on the paper into their 
yellow 2:4-dinitrophenyl (DNP) derivatives by 
treatment with 2: 4-dinitro-fluorobenzene (DNFB), 
and theee derivatives serve both to locate the position 
of the amino-acid and as a basis for the subsequent 
colorimetric estimation. The absorption spectra of 
the various dinitrophenyl amino-acids are very 
amilar. However, treatment of the amino-acid on 
the paper with the large excess of dinitro-fluoro- 
benzene necessary to ensure complete conversion to 
the corresponding dinitrophenyl derivatives resulte 
in the formation of a large excess of 2: 4-dinitro- 
phenol, which seriously interferes with any simple 
colorimetric estimation of the dinitrophenyl amino- 
acids. The present method, in fact, hmges on the 
discovery that the latter can be separated from 
dinitrophenol by dissolving the mixture in 01 per 
we (bl c эзы; а салод r 
phenol with e. In this strongly acid medium 
the dinitrophenyl amino-acids ionize as mono-acid 
bases and are insoluble in benzene. At lower oon- 
centrations of sulphuric acid the dinitrophenyl 
amino-acids are present in the normal un-ionized 
form and can be readily extracted with organio 
solvents. In practice, after the removal of the 
dinitrophenol, the solution of the dinitrophenyl 
amino-acid in 91 cent sulphuric acid is diluted 
to 80 per cent extracted with & mixture of tert. 
amyl aloohol and benzene. The dinitrophenyl amino- 
acid is finally transferred to an aqueous solution of 
sodium bicarbonate for colorimetric estimation. 

The discovery of a method by which dinitrophenyl 
amino-acid oan be separated from dinitrophenol is 
i t even from the present study. The 
method has been used’ to effect a clean separation of 
dinitrophenyl glycine from the hydrolyms producta 
of casein which had been treated with dinitro- 
fluorobenzene. Certain impurities which oould not 
otherwise be removed were Beparated by dissolving 
the orude dinitrophenyl glycine obtained by the 
Banger method* in 91 per cent w/w sulphurio acid 
and following the procedure described later. 

ic separation of the amino-acids. 
These were ted on paper chromatograms, the 
apparatus conditions of development 
being substantially the same as those described for 
the phosphoric esters‘. Two solvent systems were 
used. A single-phase mixture of n-propanol-water 
(80:20 vol) was used for the mono-amino mono- 
carboxylic amino-acids and a mixture of n-propíonio 
&oid—teri. bute&nol—- water (60:80:10 vol) for the 
separation of the two dicarboxylic amino-acids. The 
distances travelled by glutamic and aspartic acids 
and alanine on Whatman, No. 1 paper in 15 hr. with 
these two solvents were 2-0, 1-3, 8:8 and 11-8, 8-0, 
18-6 om., respectively. 

The solvent was removed from the chromatogram 
by hanging the paper in a current of air for 3—4 hr. ; 
in the oase of the second solvent, the last trace of 
m-propionic acid was removed by steaming the 
papers for в short time. Experience has ahown that 
oelluloae adsorbs a number of compounds such as 
n-propionio and acetic acids and phenol very 
tenaciously, and even long drying at 100° will not 
remove them. In the presence of water vapour, 
however, they are readily displaced from the paper. 

The filter paper was chroma phically washed’ 
to remove soluble impurities. paper was washed 
separately with 2 N acetic acid, water and 10 N 
ammonia. Tests have shown that this gives the most 
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of dinitrophenyl glyotne in various 
urio acid.  Oonoentra&ton of dinitrophenyi 
amino-acid, Af x 104 А 


Fig. 1. расе 


satisfactory results. Washing filter 5 in the 
form of а Ped doas not soem to reliable, and xt may 
be that the washing liquid tends to run through tho 
capillary spaces between the papers rather than 
through the papers themselves. 

+ а арб асн „ннан ины уо 
` derivatives. The equivalent of 3-5 ul. of a 0-02- 

0-001 M solution of the amino-acid under investi- 
gation (іп experiments on enrymes the total oon- 
centration of all amino-acids might be much larger) 
was present on the chroma This was sprayed, 
as evenly as possible, at the rate of 5 ml. per 100 om.* 
with a freshly prepared solution of dinitro-fluoro- 
benzene in alcohol containing a borate buffer. An 
all-glass throat spray was used and the operation 
was carried out under a hood. The solution contained 
0:06 gm. dinibro-ftuorobenzene, 33 ml. of ethanol and 
17 ml. E of 0-2 M borate buffer pH 8-4 exoept in tho 
case of the two dicarboxylic acids, when a 0.2-М 
berate buffer pH 10-0 was used. The amount of 
dinitro-fluorobenzene on the paper represented about 
~ 40 equivalents of amino-acid at the highest oon- 
centration at which they were applied to the paper 
(0-02 M). The reaction proceeded slowly m the cold 
but was very rapid at temperatures of 50-100° C. 
The recommended method is to heat the papers 
after spraying in в closed water-jacketed oven‘ at 
about 80° O, for 30 min., though successful resulta 
were obtained if the sprayed papers were left over- 
night in the dark st room temperature. 

The detection of the amino-acid spote on the 
chromatogram was normally easy; but if the 
amount of amino-acid was very small, the paper was 
bleached by exposure to hydrogen chloride gas. The 
background colour, which was usually & pale yellow, 
was changed to white, and the dinitrophenyl amino- 
acids remained ag orange-yellow spots. The limit of 
detection is about 0۰0005 M calculated in terme of 
the concentration of the solution’ applied to the 


mixture in strong sulphurie acid and extracting the 
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dinitrophenol with benzene. The dinitropheny! 
amino-acids are ionized in this medium and are not 
soluble in benzene. 

The concentration of sulphuric acid which would 
cause the ionization of dmitrophenyl amino-acids 
but not of dinitrophenol was determined by a study 
of the absorption spectra of the dinitrophenyl 
amino-acids in various strengths of sulphuric acid. 
The simple fact that most organic acids and bases 
have absorption spectra whioh differ materially from 
those exhibited by the anions or 
cations means that the ionization can be followed by 
the change in absorption spectrum’. In Fig. 1 i 
shown the absorption spectra of dinitrophenyl glycine 
in б, 69, 87-5 and 98: 4 рег cent (w/w) sulphuric acid, 
and in Fig. 2 that of dmitrophenyl phenylalanine ins 
69, 88 and 91 per cent (w/w) sulphuric acid. In. 
е of the curves for dinitrophenyl glycine showr 

the general appearance is the same in oon. 
centrations of sulphuric acid from 5 to 69 per cent, 
the change in the medium altering the extinctiom 
coefficient at all wave-lengths to much the same 
extent. In 98 per cent (w/w) sulphurio acid the 
dinitrophenyl glycine is almost certainly completely 
ionized, and it is significant that the absorption 
spectrum is very different from that in' 69 per cent 
(w/w) sulphuric acid. In ooneentrations of вой 
between 69 and 98 per cent the absorption spectrum 
changes , and this тара change must be 
attributed to the presence in solution in 
amounta of two substances, one of which has ar 
absorption curve like that in 69 per cent (w/w) 
acid and the other like that in 98 per cent (w/w) acid. 

ing the latter is due to the ionized form, 8 

calculation based on the extinction coefficients 
at quoq aria eg T cai оеп acid ай 
least 88 per cent of the ensi усл d 
ionized, and in 91 per cent at least 95 pe: 
oenb: dinitro 1 lalanine 2) behavec 
€ b. рһепу pheny (Fig. 2) be 

Examination of under oon: 
ditions showed that there was only t ionixatior 
in 87:5 per oent w/w sulphuric acid, and even at 
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91 per oent it was not suffioiant to interfere with the 
benzene extraction. 

The theoretical treatment of the ionization is 
complicated by the fact that the dinitrophenyl 
amino-acids can ionize in two different ways. It is 
of interest that both benzoic and phenyl acetic acids 
are slightly stronger bases than dinitrophenyl glyoine 
in sulphuric acid. А 
Recommended procedure. The analytical procedure 
based on the observations described above was as 
follows. 

The piece of paper containing the dinitrophenyl 
amino-acid was cut from the chromatogram and 
then eluted with a solution containing 5 ml. of 
0:2 M borate buffer (pH 8-4) and 10 mL of alcohol. 
The extract (0:5 ml.) was collected in а standard 
test-tube (15 om. x 1-5 om). Practically all the 

t operations were oarried out in this test- 
tube to avoid the losses which oocur if solutions are 
transferred from one vessel to another. The alcoholic 
extract in the test-tube was evaporated to dryness 
by blowing & stream of cold air into the test-tube, 
and to the residue was added 1 ml. of 91 per oent 

(w/w), sulphuric acid. The test-tube was shaken for a 
few secondes until the dinitrophenyl amino-acid had 
dissolved. The solution was then shaken with 3 ml. 
eof purified benzene for 3 min. A mechanical shaker 
(the 'Microid' shaker, by Baird and Tatlook, is suitable 
for this purpose) was used, and it was essential to 
obtein & thorough mixing of the two layers without 
во violent that liquid was 
ejected from the tube. After for 5 min., 


bama teken no to teiote ang at tho sulphone eid 
layer. The extraction was repeated five times. (The 
benzene used was purifled by shaking it repeatedly 
with fresh 98 per cent (w/w) sulphuric acid until the 
acid layer was no longer coloured, washed with water 
sand dried over sodium sulphate.) The solution of 
‘dinitrophenyl -amino-acid in the 91 per cent (w/w) 
sulphuric acid was now free from dinitrophenol. 

To recover the dini ] amino-acid, the acid 
Mayer waa diluted to about 30 oent by the addition 
Ui Жош акшы} ine aad (hen SESE Wik ап 
-organio solvent. During the addition of the crushed 
woe, the test-tube was immersed in an ioe-aloohol 
»oooling-beth and shaken until the ice had dissolved. 
Testa showed that the temperature did not rise above 
— 6° at any time, and under such conditions no 
«destruction of dinitrophenyl amino-acids took place. 
Without external cooling, the temperature may rise 
40°-50° momentarily. the ice had dissolved, 
whe solution was removed from the oooling-bath. 
The dinitrophenyl amino-acid was then extracted by 
«haking with 3 ml. of 10 per oent (v/v) tert. amyl 
«oohol in benzene (the dinitrophenyl derivatives of 
most amino-acids are soluble but that of phenyl- 
alanine is best extracted with 5 cent aloohol) and 
allowed to stand 5 min. The o upper layer was 
carefully sucked up into a pipette and the extraction 
mwepeated twice. The combined extracts were then 
shaken with 1 ml. of а saturated solution 
«of sodium bicarbonate and allowed to stand. 0-5 ml. 
of the clear aqueous layer was run into в l-am. glass 
micro cell and the extinction coefficient measured 
using a Hilger photoelectric colorimeter at either 
8650 A. or 4047 A, Sinoe the absorption spectra of 
the different dinitrophenyl amino-acids varied slightly, 
the was compared against that for a standard 
solution of the pure crystalline dinitropheny! amino- 
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acid dissolved in aqueous sodium bicarbonate. Blank 
readings were obtained by extracting an area of the 
paper close to those actually cut out for the estimation 
of the dinitrophenyl amino-acids. Such readings were 
never more than 2—4 per cent of those for the dinitro- 

1 amino-acids and were probably due to 
impurities in the benzene and incomplete extraction 
of the dinitrophenol. 

The above procedure has been applied successfully 
to the estimation of a number of mono-amino mono- 
carboxylic acids and to aspartic acid. In the oase of 
glutamic acid, the method was modified because 
dinitrophenyl glutamic acid is unstable in the presence 
of 91 per cent (w/w) sulphuric acid at room tem- 
perature. The modified method is as follows : 

The dinitrophenyl gtutamic acid was prepared and 
extracted from the paper chromatogram as described 
above. The dried alooholio extract was then dissolved 
in 1 ml. of 91 cent (w/w) sulphuric acid which 
had previously cooled to — 12° С. in an ioe- 
&loohol beth. The solution was extracted as described 
previously, with 3 ml. of a mixture of 30 per cent 
(viv) urifled toluene in purified benzene, the test- 
tube immersed in an ioe-aloohol cooling-bath 
throughout all the operations. The toluene was 
purified in the same way as the benzene. Tho 
mixture of toluene and benzene was used because, 
unlike benzene, it does not freeze at the temperature 
of extraction (— 19° С.). The extraction was repeated 
five times, working as quickly as possible and avoiding 
too vigorous . To the acid layer was then 
added 2 gm. of crushed ice and the mixture shaken 

while still in the cooling-bath. As soon as 
the ice had dissolved, the test-tube was removed 
from the cooling-bath and the dinitrophenyl glutamic 
acid extracted with 10 per oent (v/v) tert. amyl 
aloohol-benzene as described previously. 

Effect of light om the dinetrophenyl amino-acids. 
Light haa been shown’ to cause their destruction 
under certain conditions, and it was of interest to 
determine whether it had any effect in the present 
method. The result of experiments oarried out in 
one case in direct sunlight and in the other in weak 
daylight are given in Table 1. 

Table 1. Жтт OF Tan OX TEN Жеттиуттол 0 OF 


Ohromatograms s-propanol-water (80: тана 
* 15 hr. В ятт 1 paper 


Exctinotion coeffiauent (Ж, 4047, 1 om.) 
of 


0 
0 
0 
0 
0 
0 





It is olear from these figures that light has a 
harmful effect. The practice adopted for the final 
was to shade the solvente and pepers con- 
taining the dinitrophenyl amino-acids from strong 
light and, if convenient, to work in artificial light. 
The precautions need not be excessive, and by 
working in the absence of strong daylight no losg 
from this cause was detected. 
Recovery of amino-acids. Quantities of the order 
of 6 pgm. (as 3 uL of 0-02 Af) of alanine can be 
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estimated to within + 5 per cent and the range of 
the method is from 0:5 pgm. to 20 pgm. The oon- 
centration of the amino-acid applied to the paper 
should not exoeed 0:02 M, because at higher con- 
centrations the reaction with the dinitro-fluorobenzene 
reagent does not give a quantitative yield of the 
dinitrophenyl amino-acid (of. Table 1, concentration 
0.04 М). Glycine, glutamic acid, aspartic веі, 
к and phenylalanine give similar reoovery 
to alanine. - 

Several workers have suggested that there is a loss 
of amino-acid dependmg on the distance travelled 
by the spot on the chromatogram!* Experienoe in 
the preeent study did not support “this suggestion, 
though it must be emphasized that washed paper 
was used, and ib may be that a compound is present 
in the unwashed paper which inhibits complex 
formation when using the copper method of assay. 
It is poesible that the amino-acid can react with the 
dinitro-ftuorobenzene reagent even in the presence of 
the inhibitor, whereas it may be lees capable of 
forming a complex with copper. The shape of the 
spots on & paper chromatogram developed with 
"-propanol-water (80 : 20 vol.) was very much better 
if the paper had been washed. The outline of the 
а A gend nearly circular, and there was en 

of the forward-running shadow which is often. 
t if ordinary Whatman No. 1 paper is used. 

t is aignifloant that the recovery of phenylalanine, 
which has a high RF value, and might be 
to show the maximum loas due to adsorption the 
peper or combination with impurities, was of the 
order of 08 per cent. 

So, far as one of us is concerned (Е. А. L), the work 
described in this paper was carried out as part of the 
programme of the Food Investigation tion 
of the Department of BSoientifig and 
Research. The other (D. H. C.) is indebted to the 
University of Adelaide for & grant and to Prof. G. E. 
Briggs for the hospitality enjoyed while working in 
кыне р [March 4. 
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A PAPER CHROMATOGRAPHIC 
METHOD FOR THE QUANTITATIVE 
ESTIMATION OF AMINO-ACIDS 


By Dr. ANTHONY L. LEVY ` 


Hormone Research Laboratory, University of California, 
Berkeley, tfornla 


NEW method for the quantitative microanalysis 

of amino-acid mixtures has been developed, 
based upon the conversion of the amino-acids to their 
yellow N-2 : 4-dinitrophenyl (DNP) derivatives’, fol- 
lowed by the separation of these compounds оп а 
two-dimensional filter-paper chromatogram, and 
their subsequent itative elution from the peper 
and estimation at 860 mp. 
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*Toluene" 


1.5M phosphate (pH 6) 





Fig. 1. =. Dimensional chromatogram of а eynthetii mistare of 
dinftropheny! amino-scds (approx. 0-0% «M of each) 


Dinitrophenylation is effected quantitatively by 
stirring an aqueous solution of the amino-acids 
(20-80 pM in 8 mL) with a slight excess of 1-fluoro- 
2: 4-dinitrobenzene (FDNB) for 80 min. at pH 94 
and 40°, the pH being maintained at this value 
throughout this period by intermittent additions o» 
standard alkali; a Jacobsen-Léonis* autotitrator i 
me convenient for this .  Exoowm 

oro-dinitrobenzene is then extracted with ether 
the solution acidified, and the dinitrophenyl amino 
acids extracted into ether (5 x 5 ml.). The aqueou 
anc 


M 
2-ml aliquot of the ether solution ала a I-ml 
aliquot of the water solution аге next applied t 
adjacent оогпегв of an 18} in. x 224 in. sheet o 
Whatman No. 1 filter paper, which is then irrigate: 
by the with the toluene — ohloro 
ethanol- pyridine - 0:8 N ammonia (modified t 
5: 8: 1۰5: 8) mixture of Biserte and Osteux*. The 
chromatogram is dried for 8—4 hr. at 40°, and the 
spots due to dinitrophenyl arginine and «-dinitro 
phenyl histidine excised at this point. The paper і 


M NaH,PO, + 0:5 MN 


to give the chromatographio pettern shown in Fig. 1 
All the ether-soluble 1 amino-acids are 
thereby separated, dinitrophenyl leucine ant 


except 
isoleucine. The positions of dinitrophenyl 
and di-dinitrophenyl histidine coincide, but 
not present a difficulty in practice віпое the forme 
amino-acid is not normally present in acid hydro 
lysates, and the latter is determined as ite mono 
dinitrophenyl derivative. 

The spots are cut out and dropped into в set o 
labelled teet-tubes ; three- blanks are also out from 
each sheet. 4 ml. of water is pipetted into each o 
the tabes, which are then placed in a water-bath a 
55—60° for 15 min. to allow complete elution of the 
colour. After an additional 15 min. to allow tht 
solutions to 0001 to room temperature, they are 
successively decanted into a l-am. quartz cuvett« 
and the optical densities at 360 mu (385 my in the 
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case of dinitrophenyl proline) read in the Beckman 
model DU spectrophotometer against a water blank. 
The optical denmty reading of the tubes oonteining 
blank paper ів 0۰001-0۰002 per sq. ош, and the 
в riate oorrections are made for each spot 
8.000: to its estimated size. 

The resulting ratios of the optical densities of the 


dini yl amino-acids are converted to molar 
ratios by multiplying by the following factors, which, 
within the of the method (+ 4 per cent), 


are independent of the compodition of the mixture 
analysed: Asp, 0-00; Glu, 0:94; Cy88, 0-56; Ber, 
0-07; Thr, 1:02; Gly, 1-05; Ala, 1:08; Pro, 0-98 ; 
Val, 0-90; Met, 1-21; Leu and is Leu, 1:10; Phe, 
1:03; Tyr, 1-54; Lys, 0-64; His, 1-62; Arg, 1-06. 
When the ohroma are run in triplicate, the 
molar ratios are found to be reproducible to within 
2-3 per oent. Tyrosine, however, is subject to rather 
wider variation, for reasons which are not at present 
understood. 

For many purposes, a knowledge of the molar 
ratios is all that is required. However, when it is 
necessary to estimate the absolute amounts of the 
amino-acids present in & mixture, two in t 
methods of calculation are available. leas 
acourate one (2-5 per cent) involves & direct oon- 
version of the optical density readings to micromoles 
by means of & set of effective millimolar extinction 
coefficients; they have the values 15-0/P, where Р 
representa the above set of factors. The greater 

of this procedure arises from differences 
in the absolute recovery of colour from replicate 
'hromatograms; however, these differences are not 
reflected in the molar ratios, since the variation seams 
to affect each amino-acid to а comparable extent. 
‘The preferable method, therefore, combines the more 
accurate (2-3 per cent) molar ratios with the total 
quantity of amino-acids present in the mixture; the 
latter figure, in turn, can readily be deduced from 
the alkali uptake which accompanies the reaction of 
the amino-acid mixture with 1-fluoro-2: 4-dinitro- 
‘benzene. Thus, under the reaction conditions men- 
tioned above, the alkali uptake is found to be 77 + 
1 per cent of the theoretical maximum (that is, 
2 equiv. per NH, group, 1 equiv. for tyrosine OH 
and 0-25 equiv. for the iminazole ring of histidine), 
efter due correction is made for the formation of 
dinitrophenol (0:044 uM of OH”, mLl.-! min.-). 
Incidentally, the latter by-product does not interfere 
with the chromatography when the condensation 
with fluoro-dinitrobenzene is carried out as described 
above in & solution approximately 0:01 М with 
respect to amino-acids; for more dilute solutions, 
however, it is necessary to reduce the dinitrophenol 
concentration by sublimation‘ before application to 
the paper. — | | 

The most obvious application of this method is to 
the analysis of protein hydrolysates, which requires 
About 0-2 mgm. of protein (equivalent to approx- 
imately 0-1 рМ of each amino-acid) per chromato- 
xam; although if paucity of material is not a 
leoisive consideration, it is more convenient to weigh 
zut 2-8 mgm. of ко» and take aliquots for 
ahromatography as described above. The resulte of 
an analysis * made in this manner (in duplicate) of 
oeef A meulin (kindly made available to us by Dr. 
Lyman C. Craig) are presented in Table 1, together 
with the resulta of an analysis* of the same material 
‘eoently carried out by Dr. E. J. Harfenist using the 
slasaical ion-exchange column procedure of Moore 
and Stein’, and, for comparison, the theoretical molar 
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Table 1. ANALYNES OF Buur A INSULIN 


24-hr. hydrolysates. Uncorrected for satus or incompleta 
Uberation from peptide Inkages 
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ratios for the structure proposed by Banger*. Satis- 
factory analyses of a-cortacotropin’ (39 amino-acids), 
ribonuclease (128 amino-acids), growth hormone (381 
amino-acids) and a vanety of synthetic mixtures 
have also been made in this laboratory and will be 
reported separately. 

The method 1s, of course, ideally suited to the 
analysis of terminal amino-acids and peptides derived 
from proteins by Sanger’s urei, amce they are 
already in the form of their dinitrophenyl derivatives. 
Further, by subjecting the hydrolysate to dinitro- 
phenylation, an amino-acid analysis and end-group 
determmation can be made on the same micro-sample 
of protein: examples of this application will be 
publi elsewhere. Dr. J. I. Harris, in this labor- 
atory, has successfully applied the method to the 
determination of very small quantities (0:05—0-2 uM} 
of amino-acids released by the action of carbory- 
peptidase on proteins. The method would also appear 

well adapted. to the analyais of biological fluida, 
sinoe it is unaffected by the presence of ammonia, 
salts or proteins. 

The procedure described above has obvious 
affinities with the column-dinitrophenyl method of 
Mills, and with the many methods of quantitative 
paper chromatography of amino-acids using nin- 
hydrin, copper, eto., as indicating reagents. Its 
particular feature is that it combines the convenience 
of the latter techniques with the accuracy of the 
former. 

Full details of this method will be published 
shortly. 

I wish to express my thanks to Mr. David Chung 
for his expert technical assistance, and to Prof. 
O. H. Li for his interest and encouragement in 
connexion with this work. The investigation was sup- 
men in part by research from the National 

titutes of Health, United States Publio Health 
Service (grant No. G 2007) and the Rockefeller 
Foundation. [Feb. 24. 
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LETTERS TO THE EDITORS 


The Hditors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice {з taken of anonymous communications 


Ribonucleotide Analysis of Individual 
Nerve lis 


CHEMIOAL analyses of individual body ocells are 
- valuable in view of the importance of exact local- 
ization a substances; but reliable analyses can, 
however, be performed only to в limited extent. 

This is due to the difficulties of applying biochemical 
procedures in dimensions of the order of magnitude 
m question. It has therefore been necessary to rely 
almost entirely on histophotometric methods. In 
, most oases there are only restricted poesibilities of 
` obtaining chemical data on the cell by such means. 
An account is given in the following of a procedure 
‚ for the extraction, isolation and hydrolysis of the 
" ribonucleic acid in individual nerve ocells, with sub- 
sequent ion and identification of the mono- 
nucleotides formed. 

The ohromophil gubstenoe in the nerve oella has 
earlier been shown to contain в substance with many 

ies similar to those of ribonucleic acid!. It waa, 
wever, nob known whether ib also contains the 
four mononuoleotides which characterize this acid. 
Analyses of the ribonucleic acid in nerve oells cannot 
be carried out with current masoro- and micro- 
chemical methods. This is because of the structure 
ee ee ee 
stitute only в id esie e of the volume. 
Consequently, it is individual 
cells. Large Dis wih a salen of (10-100) x I0 p? 
contain 100—1,000 pgm. of ribonucleic acid (1 pgm. = 
10-13 gm.)*. Віпое the usual microchemical methods*-+ 
require quantities a million times greater for analyses, 
we were obliged to use & special technique. By means 
of ionophoresis on a cellulose fibre, nucleotide 
analyses on individual motor anterior horn oells from 
the rabbit were ormed. 

Using а de Fonbrune micromanipulator’, individual 
cells are dissected out of Oarnoy-fixed nervous tissue, 
cut into sections 70 u thick and mounted on cover- 

A section is saturated with dilute acetic 
acid and surrounded by liquid paraffin in an oil 
chamber’. A micro-needle is used for dissection, 
separate ocells being placed on a free part of the 
oover-glaas and crushed against it with the needle. 
Each cell is incubated with a volume of extraction 
fluid four to five times greater than that of the oell. 
The cells are extracted three times for a total period 
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oell has been completely extracted and the extraote 
from one and the same oell have been evaporated on 
to the same point of the cover-glass, each oell extract 
is incubated with a volume of 1 M hydrochloric acid 
of the game order of magnitude аз the extraction 
volumes. Evaporation is prevented with liquid 

Hydrolysis is allowed to prooeed for 18 hr. 
at 26° O. The hydrolysate is then evaporated on to a 
dry oover-glase, in the same way as in the extraction 
procedure. The hydrochlorio acid is removed by this 
means from the mononucleoctides formed during 
hydrolysis. When the extract is to be analysed, it 18 
dissolved in a small volume of 0-02 M sodium 
hydroxide in the peraffin-filled chamber. 

The mononuclectides formed are separated by 
ionophoresis on а cellulose fibre, using in principle the 
same technique aa that described by Edstrém'. Arti- 
ficial silk produced by thé onis method 
from cellulose is treated with iand saturated with 
& highly visoous, non-volatile citrate buffer of pH 3-6. 
A fibre is taken out of a thread and freed from excess 
moisture. It is then stretched on а quartz slide. Two 
ee ee 
into silica gel on to the fibre at a distance 
of about 1 mm. from each other. The inverted quartz 
alide is then made tó form the roof of a part of the oil 
chamber, free from liquid A cover-glass with 
a diesolved hydrolysate forms an oil-filled part in the 
same chamber. Hydrolysate is taken from the oover- 
glam with a micropipette and, with the tip of the 
pipette applied to the fibre, it is evaporated at some 
point between the two dabe of paste. This part of the 
chamber is then also filled with liqui 

Metal wire electrodes are i into the dabe of 
paste by means of the micromanipulator. When the 
buffer has а viscosity of 500 poisea, a direct current 
voltage of 500 V./mm. is applied for 90 min. The 
mononucleotides move towards the anode and 
separate from each other to в total distance of about 
0.5 mm. When adequate separation has been» 
achieved, the quartz slide is remov from the 
chamber and taken to the Köhler ultra-violet micro- 
soope. The fibre is photographed in monochromatic 
light of 257 and 276 my. The migration velocitioe 
and the ratio of the absorption values for each bandi 
at 257 and 275 mp have been found to be equal tos 
thoee of the bands resulting from ionophoretio rune 
of pure preparations of the four ribomononuoleotidee: 
The bands, counting from the cathode to the anode, 
are: cytidylio acid, adenylic acid, two bands om 
guanylic acid and uridylio acid. Cytidylio acid andl 
guanylio acid are found in the largest amounts. . 
ionophoretio analyme of a motor anterior horn cel 
from the rabbit ia shown in Fig. 1. 











of 1 hr. at 20°С. d de 

medium consists of 0-4 mgm. of  Pomtof 

ribonuclease in в 0:8-М ammonium “Райса Direction of run 

carbonate, ammonium scetate buffer of | 

pH 7-7. The buffering substances are Cane Ate set page oe ic ee ee 3 
volatile. The ure во far 18 essen- = MENO ae eed” Ae ete ae: fasr m 
tially the same as that used for quant- i —. a- = -n PES SCAN B edt 
itative determinabions of ribonuoleio 

acid from single cella’. e s nh ГА “ 

The extracts are evaporated on an- . саре ا‎ E ite duin EL 
other cover-glass, which forms the roof a a D т ек а, 
of a part of the oil chamber free from T Ж E RET 
paraffin. The cell extracts are oonveyed n MM А SA йы 
to this cover-glaas with a micropipette. ج‎ 0 5 mm. ج‎ 

xiraoted, ically degraded .1. Ionophoreüi mononual: ihe ribonucleilo acid of 
заа Fasti ur Aig: pet ty a molor этери born Tho йг төй ш photographed at d mr EDA по mi 
2 €, в, g and x denote and uridylio ^ Teapectivaly. 

lytes by this evaporation. When each ^h f. are the bands of guanyllo acid ` 
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- It is evident that the nerve cells contain в ribo- 
nucleio acid which, with respect to nucleotide com- 
posrtion, 18 similar to that obtained from other organa 
of the body. 
JAw-Enrx EDSTRÖM 
Ногенв Нурӣн 
b of Histology, 
Medical Faculty, 
University of Goteborg. 
March 80. 
1 Hydén, H., Acta Physiol. Soand., Supp. 17 (1048). 
1 Edstrom J.-H, Biookim. 4 Biopkye. Acts, 12, 861 (1058). 
t Smith, J. D., and Markhani, R., Biochem. J., 48, 509 (1950). 
+ Devideon, J. N , and Smells, В. М. 8., Biochem. J., ВФ, 504 (1952) 
+ de Pon PL o de AMicromanrpulaGon'" (Mon. Inst. 
Pasteur 1949, Masson, » А 
* Edstrom, J.-A., Mature, 178, 800 (1963). 


А Possible Function of Intracellular 
Ribonucleases 


Many theories have been put forward concerning 
the mechanism of protein synthesis, and most of them 
have suggested that ribonucleic acid acta as a tem- 
plate upon, or alongside which, peptide chains are 
synthesized. The arrangement of-the amino-acids 
in the peptide chain is ted by the 
highly specific arrangement of the nucleotides which, 
it has been suggested!*, may oontam high-energy 

hosphate at the proper intervals to effect peptide 
жалко ч A recent detailed account of this 
theory and some evidence for the phosphorylation of 
ribonuoleie acid has been offered by Dounce?3. 

It is not clear how the peptide chains, once formed, 
would be separated from the nucleic acid, since there 
would be strong electrovalent forces holding them 
together, perticularly between highly positive basic 
amino-acids and strongly negative nucleotide residues, 
ав well as secondary hydrogen bonding and van der 
Waals’s forces. It ia possible that the release of the 
protein may be accomplished by ial or complete 
degradation of the polynucleotide chain by intra- 
cellular ribonucleases. It should not be difficult to 
devise experimental procedures to determine whether 
these enzymes are able to break down the ribonucleic 
acid portion of mbonucleoprotem complexes, thereby 
releasing active enzymes. If a system could be 
obtained in which complexes of enzymes with ribo- 
ouocleio acid tended to accumulate, then the addition 
of a ribonuclease to such в system should result in 
in increase in enzyme activity. 

Attempts were made to demonstrate this using 
celatively old (7-10 days) cultures of Tetrahymena 
oyriforms В. The methods of preparation of the 
yultures, isolation of the organiams and preparation 


ув 
»arried out for deoxyribonuclease and the oxidation 
X succinate. The resulta of a typical experiment 
with deoxyribonuclease are shown in Fig. 1. The 
widition of 2:6 mgm. of protease-free mbonuclease 
"Worthington Biochemical Sales Co.) approximately 
loubled the deoxyribonuclease &otivity, во that the 
iydrolysis of the substrate was essentially complete 
after 80 min., whereas in the control this i 
30 min. Similar results were obtained with 8-10 day 
Ја oultures of the W strain. 

In the assays for the oxidation of succinate the 
sults were more variable. Increase in activity on 
«ddition of ribonuclease (0۰1-0۰5 mgm.-per Warburg 
lask) ranged from 0 to 85 per cent. The succinate 
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. Ths скале activity of a homogenate of an t 
day old culture ot Teres Pirlo В. With and witout 


oxidizing system does not appear to be well suited 
to these experrmenta, as in older cultures the activity 
was quite low and small changes were thus likely to 
be ified. 

The above results are admittedly only suggestive, 
but it may be possible to obtain a better demonstra- 
tion of the release of protein enzymes by ribonuclease 
in some other biological system, poeeibly one that 
has been inhibited by mbonuclease inhibitors. 
Recently, Lundblad and Hultm' demonstrated the 
liberation of proteolytic enzymes of the sea urchin 
egg by ribonuclease. A clearer proof would be to 
show an increase in enzyme activity or the liberation 
of enzyme activity on treatment of purified isolated 
ribonuoleoprotein with ribonuclease. 

The rather rapid tarnover of ribonucleic acid in both 
the cytoplasm and nucleus might be due to the action 
of intracellular ribonucleases, and the occurrence of 
these’ enzymes in the nucleus, es well as the cyto- 
plasm, in certain tissues seems probable’. 

. Jay 8. Ботн* 

William Goldman Laboratory, 

` Division of Biological Chemistry, 

Medical College and Hospital, 
Philadelphia 2, Pennsylvania. 


\ and Phymology of the Nucleus”, 159. 
(Academic Press, N.Y., 1052). Б Ж 
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4 Fuohel, H. J, and Roth, J. 8, Biol Bul, 104, 851 (1953). 

* Buchel, H J., J. Biol Chem, 906, 159 (1954). 

*Lundblad, G., and Hultin, H., Map. Cell. Res., 8, 240 (1054). 
"Во, J. 8, J. Biol Chem , [908, 181 (1951)] 


Solubility and Electrophoretic Behaviour 
of Steroid-Detergent Mixtures in Aqueous 
Buffers 


Wa have tried to overcome the well-known 
difficulty of preparing aqueous solutions of steroids 
by the use of i8. We have been interested 
further in the study of the behaviour of the detergents 
themselves and of sberoid-detergent mixtures in the 
electric field and in the practicability of separating 
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steroids by this means. One of us! has described the 
application of paper electrophoresis for separating 
steroids after esterifying with anhydrous succinic 
acid and forming the sodium salt. 
full accounta of protein-de t oo 
their behaviour in the electric fleld*^*. Polonovskit 
has recorded his studies of the dissolving power of 
invert soaps in cholesterol, lecithin, оегерговійев and 
glycerides ; but we were unable to find any similar 
observations on steroids and detergents. 

A special jue permite the emulsification or 
dissolution of crystalline steroids (deoxyoorticoeterone, 
androsterona, cortisone, testosterone (Schering A.G., 
Berlin) ) and of the neutral ketonio fraction of 
urine m aqueous buffers by anionic, cationio or non- 
ionio detergents. There are analogous 
stoichiometric relations as in protein detergent com- 
plexes. In the ratio deoxycorticosterone : 
detergent was 1:4; but ib was necessary to double 
the concentration for androsterone. The dissolving 
power increases from cataonic through anionio to non- 
ionic detergent; but anionic detergents were moet 
effective in our electrophoretic testa. 

Paper electrophoresis was performed according to 
the method of v. Holt, Voigt and Gaede’, usmg 
phosphate buffers of pH 7-2 and an ionic strength 
of 0-045. The paper strips after electrophoresis were 
examined by fluorescence and the required perte out 
out and eluted; alternatively, lengths of 5 mm. were 
cut off and eluted. 

Electrophoresis of detergenta alone had various 
results according to the brand and purity of detergent. 
Up to seven distinct isolated bands oould be de- 
termined by fluorescence and ultra-violet absorption. 
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Detergent W 6763 (Chemische Fabrik Stockhausen 
und Cie., Krefeld), the sodium salt of a honated 
alkyl-benzens, was the most useful for 
electrophoresis of steroids, ite dissolving owes Dee 
effective and having only one strong and a second 
weak band. 

Fig. 1 shows the el oretio behaviour of 
W 6763; Fig. 2 shows that of the W 6763 cortisone 
complex. The absciasm give the distances from 
starting point in mm. intervala, the ordinate the 
extinction ab 240 and 220 mu. The migration of 
the detergent-cortisone complex is evident. We were 
able to show the migration of deoxyoorticoeterone 
and androsterone m the same manner. 

Investigations by this method аге being carried 
out, especially m separating steroids of urine. 
Details of this work and the possible biological use 
of such steroid-detergent solutions will be desaribed 


elsewhere. 
Orro J. Somuwrp 
Kraus D. Vort 
Physiologisch-Chemisches Institut, 
H. Medizinische Klinik der Universit, 
Hamburg. 
March 17. 
Me Eo py алй Beckmann, L, Aata J»docrw., 13, 19 (195$); 15, 
1 Jerehel, D., and Scheurer, H., £. Natxrforsek., 8 b, S41 (1953) 
* Putnam, F. W., “Айт. Protein Chemistry”, 8, 70 (1948). 


4 Polonovaki, J., Ame. Ckim., 5, 071 (1950). 
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Synthesis of y-Methyleneglutamic Acid 
and y-Methyleneglutamine 
Tum isolation of two unsaturated amino-acids 


(L X — OH and NH,) was recently reported!. 
were first obteined from groundnut plante, but havb 
since been detected in two quite unrelated species, 


namely, ? and hope’. In t planta they 
have been wnt to be of considerable biochemical 
importance, playing a major part in nitrogen 
transport. 


HO,0.CH(NH,).OH,.C( = CH,).CO.X (Im 

We have now oonfirmed these structures by 
rational i 1-Formamidobut-3-yne-1 : 1- 
dicarboxylic ester’ was treated with nickel carbonyl 
in aqueous-ethanolio acetic acid', when the expected 
Reppe carboxylation took ок plaoo, giving the ocorre- 
sponding «-substituted io acid in 45 per cent 
yleld. Vigorous alkaline d hydrolysis then removedii 
ester groupe and effected decarboxylation and ex- 
tensive deformylation, giving (I, X m= OH) directly, 
admixed with the corresponding formyl derivative, 
whioh was separated. 

"Treatment of (I, X = OH) with phthalio anhydride 
in pyridine and afterwards with acetic anhydride 
yielded (ID, which was treated with ammonia under 
anhydrous conditions. In contrast to the correspond- 
ing derivative of glutamic acid iteelf'é, this anhydride 
gave a mixture of half-amides (III and IV) inseparable 
by orystallization, but counter-current partition 
between n-butanol and M-ph te buffer (pH 6-2) 
separated the two isomers, which had almost identical 
malting-points (205°) but significantly different 
dissociation constants (pK values 5-18 and 5-09 in 
60 cent ethanol; of. values of 498 and 6-38 for 
phthalimidoaoetic and methacrylic acids, respectively, 
under these conditions). The more abundant and 
more acidic somer, evidently (III), gave а complex 
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xnixture of products on treatment with hydrazine in 
boiling alcohol’, but in oold, neutral aqueous solu- 
tion’ gave а M NH cent yin. of an easily isolated 
amino-acid (I, rom (IV) no homo- 
geneous таа а е be obtained. 

The identity of (I, Ж — OH) and natural y-methyl- 
eneglutamio acid was established by racemizing the 
latter m acid solution and examining infra-red spectra 
of ‘Nujol’ suspensions™ and X-ray powder diffraction. 
Imes®. In each case detailed and identical patterns 
were obtained. The two racemic acids were shown 
£o be inseparable from the natural L-acid (oonflgura- 
tion assumed) when co-chromatographed on Whatman 
No. 4 filter-paper, using water-saturated phenol, 
A^-butanol-aoebio acid’, oollidine-lutidine!*, or 70 per 
went s-propanol as solvents. Identical and char- 
acteristic yellowish-brown spots were obtained when 
the dried chromatograms were treated with nin- 
hydrin; in us solution with an excess of the 
reagent no btue-purple colours resulted. Finally, 
the synthetic and racemized natural acida were de- 
carboxylated by Clostridium welchit S.R.12 (N.O.T.C. 
6784), when under comparable conditions in a typical 
3xperiment the initial rates of carbon dioxide evolution 
«vere 149 and 154 mm.*/hr., ively. The natural 
L-form was decarboxylated at about double the rate 
of the pr-forme; in all cases complete deoerboxyla- 
лоп of the -isomer eventually occurred, with the 
iberation of the theoretical amount of oarbon 
lioxide. 

The identity of synthetic (I, X — NH,) and the 
iatural L-amide—which has not as yet been raoemized 
without simultaneous hydrolysis—oould not be oon- 
imed by infra-red™ or X-ray diffraction data®. 
These showed appreciable differences, due, no doubt, 
© the former i & true racemate ; infra-red 
spectra of optically active amino-acids and the 
sorresponding racemates are known" to show wn- 
wually large differences, probably because of the 
mportanoe of hydrogen bonding in their crystal 
attjoes. The two amides were, however, i 


© r-methyleneglutamio acid by dialysed extracts of 
sroundnut leaves at pH 7; using solutions equimolar 
with respect to the L-isomer the deamidation appeared 
о proceed at similar rates for the two substances. 
The natural acid was letely oonverted to 
--methyleneglutamic acid in than 3 hr., while 
spproximately 50 рег cent of the synthetic amide 
that is, the p-isomer) remained at the end of the 
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same period. Since the other known deamidases are 
fairly speciflo as to substrates, these observations 
mdicate, independently of other evidence, that the 
two amides are identical in structure. 

P. WarLES 

M. О. WHITING 


L. FowpEn 


1 Done, J. and Fowden, I. Biochem. J, 51, 451 (1052) 
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"(а F. and Kidd, D. A. J. Chem. Soe, 8315 (1949). 
n JO, ant Frank’ V. E, Аат, Бо а Soa, 71, 

* We wish to thank (а) Dr. І, J. Bellamy and @) Prof. Kathleen 
Lansdale for these measurements. 


* Partridge, B. ki, Biochem. J., 48, 238 (1048). 
и Dent, О. В. Biochem. J., 41, 240 (1047). 


Stereochemistry of Cocaine 


Two years ago, positive evidence was preeanted for 
the configurations of tropin and -tropin!, Q-eogonin?, 
scopolamine and valeroidine? using the acyl mugration 
regaotion*.5 and other methods. the steric 
structure of cocaine (I), the ots relationship of the 
COOH and OH groups has been demonstrated’, 
while in ф-оосвіпе these groups appear to be trans 
placed. failure of N-acetyl-nor-ecgonin ethyl ester 
to undergo acyl migration was considered? as evidence 
for the anis position of both functional of (1) 
with respeot to the ring nitrogen atom. 'wever, 
we tried to get more conclusive experimental proofs ; 
More во since our attention was directed by С. Stork 
(private oommunieation, October 15, 1952) to the 
poesibihty of dehydration during acyl migration. 
in the case of N-aoetyl- жеке ester. Further- 
more, Prof. W. Hückel ted (January 24, 1953) 
the effect of the carbethoxyl group to bo 
reeponsible for the failure of the acyl shift. 
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oe was converted into 2-ohloromethyl.8- 
panol (hydrochlomde m.p. 217° [a] = — 60-2 
(HO), and this, in turn, forms by hydrogenolyais 
2-methyl-3-tropanol (m.p. 56°, [aj = — 58-2 
(C,B,OH) ). 

On the other hand, the chloromethyl derivative 
furnished a compound on the action of sodium 
bicarbonate—a oompound showing correct analytical 
data for the structure of an internal ether (II) 
(hydrochloride, m.p. 222°; [a] = — 78-8? (H40). 
Found: С, 57.08; Н, 8.28; N, 7:28; Cl (ionio), 
18-63. C,H,,0N.HOI : C, 50-97; H, 8-50; 
М, 7:39; Ol (ionic), 18:70 per cent). This did not 
show olefinio character, but can be reoonverted by 
hydrochloric acid under preasure into the chloro- 
methyl derivative and gave on the action of sodium 
methoxide 2-methoxymethy1-3-tropanol. 

The formation of (IT) from eogoninol gives definitive 
evidence for the ots position of the CH,OH. and OH 
groupe (already proved by the formation of a cyclic 
benzylidene acetal with в, six-membered ring?) and con- 
sequently for that of the functional groups in cocaine, 
since a four-membered ring fused to a six-membered 
ring in the 1.2-position is too highly strained to exist 
in & trans modification‘. 

2-Methyl-3-tropanol (from I, m.p. 56°) was con- 
verted into the nor compound ( [а]% = — 57°, H,O) 
and this, in turn, furnished reversibly an OXarine 
derivative (TII) ([a]*5 = + 8-57), 
p-nitrobenzaldehyde. (The conversion of nor-syn- 
tropine into an oxazine was realized first by 
ei al.*. This method furnished obviously in the case 
of its homologues non-equimolecular mixtures of the 
two possible epimers on the p-C-atom. Consequently, 
the analytical figures correspond to the. calculated 
values, but the melting pointe are not aharp.) Thus 
the correlation of cocaine to )-tropine is established. 
Meanwhile, in agreement with our findings, Findlay 
recorded recently’ another piece of evidence for the 
syn position of C—OH ring N in (1) and oon- 
sequently for the C,-epimerism of cocaine and ф- 
cocaine. This was based проп the method of acyl 
migration О +N, in the case of O-benzoyl-nor- 


eogonin. ' 
Drrect evidence supporting the аул position of COOH 
and N in cocame is now presented by us as follows. 
N-cyano-nor-cocaine gave on hydration пеши 
nor-cocaine (m.p. 180° ; [9]? = — 34°, СН,ОН), and 
this, in turn, furnished on the action of sodium 
methoxide at — 15° (to avoid epimerization at O,) 
N-earbamyl-mor-eogonin methyl ester (m.p. 212°; 
[x] — — 98°; in 70 per oent CH,OH (H,0)), 
together with the neutral cyclic ureid of N-o&rbemyl- 


nor-eogonin (IV) (m.p. 198°. Found: О, 55-45; 
H, 6:30; N, 14:09; OCH,o; active H, 1:08 per 
oent. Calo. for O,HAO,N, : ©, 55.00; H, 6-16; 


N, 14-99; ОСН, Ф; active H, 1-01 per cent). 


Furthermore, eer d formation of (П) and І 


(TIT), the structure of ) 28-oarbomethoxy-38- 
benzoyloxy-tropane (for ds. stereochemical notation 
of tropane derivatives the a, conventions proposed 
m our first paper were used) (I) for cocaine is con- 
firmed. + 


Theee facts may also be regarded as additional 
evidence for the steric structure of }-cocaine, suggested 
previously by one of us*. A further direct proof for 
the syn position of С, ОН and N was furnished by 
converting it via dq-eogonmol into 2-methyl-nor-3- 

_tropanol ( [a]¥ = + 50-5°), which afforded a cyclic 
oxazme derivative (V) ([a]§? = + 70-5°) when oon- 
` denged with ранее 
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Smoe the stereochemistry of cocaine and ф-оооате 
seams to be settled, further investigations will be 
directed towards the synthesis and configuration of 
the two remaining epimers 

details will be published soon in 
Heloetioa Ohimica Acta’. > 

This work was supported by the Hungariam 

Academy of Science. 


G. Fopor 
О. Kováos 
І. Warsz 
Institute of Organio Chemistry, 
University of Szeged. 
Jan. 10. 
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Soi. 41 (1963 
* Fodor, se RoT Nature, 016 (1049): J. Amer. Chem 
Bos, Th, 9406 (1060); J. Cham Soo, (1951). 


ene G., and Костка, K., J. Chem. Soc., AS 

* Giman, “Organis Obermsiry"", 1, 485 (8nd od., J. Wiley, New York). 
"Findlay, B. F., J. Amer Chem Soc., 75, 4626 (1963). 

* Hew Ckim. Acta, 96, 1186 (1953). 

* Hels. Chim. Acta, [37, 802 (1054)]. 


Transition Temperatures of Polymers at 
Ultrasonic Frequencies 


Tum variation of ultrasonic velocities with tem. 
perature in methyl methacrylate WEE 
determined by  Protznan! and by Melchor andi 
Petrauskas". Using the optical diffraction method, 
Doenan fodbd a Арапша SpA db иш 
there is an abrupt increase in slope in the linee 
variation of the velocity with temperature and also 
found that this transition temperature decreasee 
linearly with frequency, in the range covered by hi 
experiments. Working in the same range of fre- 
quencies and using the pulse method, Melchor and 
Petrauskas a slightly different transition» 
ete however, was found not to vary 


т 
Using the ultzaaonio 
prinoiple of total i 


method involving the 
reflexion described in detail 
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by Krishnamurthi and Balakrishna’, 
ть ошаш the variation of ошата! 
ele dias with temperature in methyl methacrylate 
ind styrene polymers. We have found that there ів в 
wansition temperature for sound velocity in poly- 
styrene. The velooities are measured with an error 
of leas than 1 per cent. 

The velocities are determined at four different 
Gequencies in each cage, namely, 1:15, 2-30, 8-45 
and 5:75 Mo./s. For the first two frequencies, the 
thickness of the samples used is not sufficient to give 
dorrect values of velocity, whereas for the two higher 
Tequeneies identical values of velocities are obtained 
xt each . However, at all frequencies, 
the transition ture is found to be the same. 
Ко Fig. 1 the resulta obtained at the higher frequencies 
are plotted. The graphs show transition tures 
at 61° C. for P aah methacrylate and at 70° С. 
bg M MUTA Thus, in the frequency-range 

о./в. used in this experiment, the transition 
opea Setar ee eee, nC all р 
Chis is in agreement with the earlier observation by 
“elchor and Petrauskas m polymethyl methacrylate. 

We thank Prof. 8. Bhagavantam for his guidance 
and interest throughout this work. 

M. KRIBSHNAMURTHI 
С. BrvAnAMA BABTRY 
Physical Laboratories, 
Osmania University, 
Hyderabad, India. March 8. 
- Protaman, T. F, J. Ag» Phys, #0, O87 (1040) 
мешм, J. I., and Petrauskas, А. A, Indust. Eng. Chem., 44, 716 


Krhnammrüh, M, end Balakcahna, B. Ind, Aged. Sci, 38, 4% 


Chlorine Isotope Effect 


Dogme the past few years, there has been в 
rowing interest in the differences in reaction-rates 
vhich arise from isotopic subetitution. Attention 
зав been largely focused on the isotopes of carbon, 
utrogen and oxygen}, but recently the effect has 
жеп demonstrated for heavier atoms, m particular 
or the isotopes of sulphur’. 

We have been able to demonstrate such an isotope 
ifeot for the natural isotopes ohlorme-35 and 
ihlorine-37. We allowed teri.-butyl chloride to react 
vith silver nitrate in 98 per cent alcohol at room 
emperature and found that the chlorine-85 compound 
‘eacted faster than the chlorme-37 compound. Three 

ente were carried out as follows. 

(1) The silver chloride formed by reaction of the 
lrst 30 per cent of the tert.-butyl chloride was isolated, 
he silver chloride formed from the remaining 70 per 
ant being rejected. (2) The silver chloride formed by 
otal reaction of the tert.-butyl chloride was isolated. 
8) The alver chloride formed by the reaction of the 
irst 95 per cent of the tert.-butyl chloride was rejected. 
md that from the last 5 per cent was isolated. 
Zach of the three mlver chloride samples was con- 
verted to chlorine gas by & procedure designed to 
«void isotopic fractionation, and the isotopic com- 
»oaibion of the samples was determ- 
ned by mass spectrometry. The 
‘atios of ahlorine-85 to ohlorme-87 
‘ound were: (1) 3-104 + 0-003, (2) 
$-087 + 0:003 and (8) 8-019 + 
005. (The natural abundance 
atio as measured by Nier’ is 
1-07 + 0-03.) The relative rates 
af reaction for the two isotopically 
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distinguishable ¢ert.-butyl chlorides, "*k["k, were 
caloulated first from the results of experimenta (1) 
and (2) and secondly from the results of expermmente 
(2) and (8). The values thus obtained were 1-007 + 
0-003 and 1-008 + 0-001. 

We hope to present a more detailed account of 
this work at a later date. 

Rosanim M. BARTHOLOMEW 


“Wer, А. O., and Hanson, H. H., Piae. Rev T" 


Paper P of Strychnos 
olds 


In several recent publications, seperation of the 
alkaloids of the South American Strychnos into a 
great number of constituenta by paper chromato- 
graphy Has been recorded’. The most successful 
solvents for two-dimensional. analysis yield, however, 
almost the same sequence of spots. Thus it was 
considered desirable to find methods of separation 
which gave sequences different from those obtained 
by partition chromatography. 

Several authors have already used paper eleotro- 
phoresis for the separation of organio beses, the 
acridine compounds? as well as some pairs of alka- 
loids‘*. Also some alkyl ammonium qusternaries, 
the funotional group of which is common to all the 
Strychnos alkaloids, have been recently separated by 
one of us by paper electrophoresis‘. 

Seperation of the alkaloid chlorides of Strychnos 
irinervis p from soluble remeckates were 
effected: (1) with Mj5 borax as electrolyte using 
Whatman No. 31 (extra thick) paper апда potential 
of 800 V. for one hour; for this separation the paper 
was sandwiched between two glass plates as pre- 
viously described by one of us’; (ri) with 25 per cent 
acetic acid as electrolyte, also on Whatman No. 31 
extra thiok paper with 300 V. for one hour, but 
employing the technique of Durrum?. 

Both electrolytes produce fractionation into several 
bands. The fluorescent bands visible under ultre- 
violet light are shown in Figs. 1 and 2. Other bands 
may be revealed by usmg specific reagents for 
Strychnos alkaloids such as ceric hate solution’, 
cinnamic aldehyde and hydrochloric acid?*, ferric 
chloride, eto. 

The sequence of the bands is different in the two 
cases. Oomparmg the bands of the two electro- 
pherograms on the basis of the colorations with 
reagents and under ultra-violet light, rb is poamble 
to establish the presence and the position of some 
alkaloids such as C-oalebassin, OC-fluorocurin and 
C-alkaloid K, already detected in the same product 
by paper chromatography. » 
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Since as many as eight to twelve bands oan be 
detected by the various methods on a single elestro- 
pherogram, a complete resolution of all the oon- 
stituents may be feasible by carrying out a continuous 
electrophoresis with one of the two electrolytes 
followed by electrophoresis and/or paper chromato- 
graphy of the fractions obtained. 

G. B. МАнтгнт-Вҥгтбго 


M. LupmEER 
Istituto Superiore di Sanita, 
Rome, 
and - 
Institut du Radium, 
Paris. 
March 26 
1 Klebrle, J., + ше; Ра and Karrer, Р. Helv. Chim. 
46, 26, 345 
Vim X host D. A., and Marini-Bektólo, G. B., бап. 


Okim. Iial, 88, 066 (1952). 
t Lederer, M., Anal. Chun. Acts, 6, 267 (1062) 
1 Deckers, W., and Schreiber, J., Natu wiss., 40, 553 (1953). 
+ Burma, D. P., Neivrwiss., 41, 19 (1964). 
« “Marm-Bettélo, G. B., and Miranda, М. Rend Ги. Sup. Senià 
(m the preas) 
‘Lederer, AL, and Ward, F. L., Amal Omm. Ааа, б, 356 (1252). 
* Durum, В. L, J. Amer. Chem. Soc., 78, £043 (1950). 
* Schmid, H, and Кате, Р., Не. Chom. Aas, 33, 512 (1952). 
1 Wieland, Th, Ber, 85, 781 (1988). 


A New Spray Reagent for Paper Chromato- 
graphy of Polyols and Cetoses 


VARIOUB reagents for indicating polyols in а 
chromatography have been ugh, 
Buchanan «¢ al. and Hookenhull’. Theas reagenta 
all have the disadvantage of reaoting also with the 
sugars, nob inguishing them from the polyols. 

We have fi & reagent which enables us to 
distinguish the polyols from the cetoses but does not 
reveal the aldoses. Just before use, one volume of 
1 per cent vanillin solution m ethanol is mixed with 
one volume of 8 per oent perchloric acid in water. 
This is sprayed on the previously dried chromato- 
E ee UM 85? C. for 8—4 min. 

lyoerol, erythritol, xylitol, arabitol, &donitol, man- 
nitol and sorbitol give, on a pale sandy background, 
spots going from pale blue to Шао pink, then all 
swiftly turning to pale grey-bluo. Inositol, dihydroxy- 
acetone, the aldopentoses and the aldohaxoses do not 
react, exoept rhamnose, which gives a brick red spot. 
Borbose and fructose give a very deep grey-green 
rid easily distinguished from that of the polyols. 
The limiting amounts of these substances which can 
Bà арый] aes 0۰005 mgm. for the cetohexoses, 
0-015 mgm. for the haxitols, 0-020 mgm. for rhamnoee 
and the pentitols, 0-025 mgm. for erythritol and 
0-08 mgm. for glycerol. 

The phenols and some indolic compounds react 
also with this reagent, which explains why it cannot 
be employed when using phenol or oresol aa chromato- 
graphy solvent. Similarly, it cannot be used for some 
acids, especially malonic and gluoonio acids, which 
give the same tint as the polyols. Acid and basic 
substances’ must be remo by suitable ionic resins 
before polyols can be identified by, this reagent. 

PauL Gopi 

(Chargé de Recherches du Е.М.Б.8.) 

Institat Agronomique, 

Université de Louvain. 
March 28. Й 
J. Ohem Soc., 

жї озу Н 

кз. are I71, ook (063) Hough. 
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Odour and Molecular Vibrations 

Dyson’s! hypothesis correlating odour specificity 
with molecular vibration has recently been extendeo 
by Wright? to frequencies below about 700 omt, In 
this region he claims to have found a statistically 
significant correlation for sixteen compounds with an 
almond-like odour, all but one (nitrothiophene) being 
benzene derivatives. 


Nitrobensene 
Mitrothiuopbens 
Bensomirile 


$00 400 
Wave Bonet (62.71) 


Our recent infra-red studies have included the 
aliphatic urethanes, the first member of which 
methyl carbamate, possesses в, distinct almond odour 
Ite Raman? and infra-red frequencies sre showr 
above together with those of ethyl carbamate ano 
the four spectra depicted by Wnght. The spectrum 
of methyl carbamate beara a closer similarity to th: 
spectra of the ‘almond-like group’ than the spectrum 
of butyronitrile does, in sprte of the fact that the 
seemingly characteristic frequency at 170 ошл! i 
absent. Due to the lack of а suitable prism, we wart 
unsble to extend our investigations to this region 
it also appears that the Raman studies were nor 
extended as low as this, so that it is quite possibl 
that methyl carbamate possesses this vibration ano 
a search for such в would be worth while 

On the other hand, the spectrum of ethyl carbamate 
also shows a similar resemblance to the ‘almond-lke 
group’ yet has no trace of such an odour, being i 
fact almost odourleas. 

These observations emphasize the necessity for : 
much more detailed survey, covering several groupe 
of compounds of different odour, as suggested bj 
Dyson‘. Due to the sparse data in the region belov 
700 am.” it would seem that some long time mus 
ela e pil E анте survey oan be 
энше! and a reasonable foundation for a mole 
cular vibration theory of odour obtained. 

This work was carried out at the Edward Davie 
Chemioal Laboratories, University College, Aberyst 
wyth, by kind permission of Prof. C. W. Davies. 


H. E. HALLAM 
University College of Khartoum, 
Khartoum. May 4. 
Ue Geile Ol: Racord, 19,458 (1029); 88, 1$ (1087) 
‚шы В. EL, Eh 178, 831 (1954). 


K. W. F, and Pongraix A 
(1954). Wagner, J., X pipi Oho. b s. 
* Dyson, G. M., Nature, 178, 831 (1954). 
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. Омт., B 47, 17 
(1989). 


Indirect Effect of Ultra-Violet Light on 
Skin Blood Vessels 


lr is known that the ultra-violet wave-length 
responsible for producing vasodilatation. or arythem» 
penetrate only в short way into human gkin!*. Thes» 
studies, however, do not by themselves exclude» 
direct action of ultra-violet light оп the blood vesel 
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as the cause of the characteristic erythema, for they 
have shown that в small fraction (up to 20 per cent) 
of these wave-lengths is able to penetrate through 
the avascular epidermis to the vascular oorium. 
Further evidence that the effect of ultre-violet light 
on the skin blood-veeeels ів an indirect one would 
therefore seem of interest. 

The following was carried out. In each 
of six normal female subjects aged nineteen to twenty- 
three, three skin sites were marked out close together 
on the lower part of the back. Histamine was mtro- 
duced into two of these three areas by iontophoresis ; 
the anode (7-26 вд. om.) of в d.c. circuit was applied 
to four layers of filter-paper soaked in a 10-* gm./ml. 
solution of histamine, the cathode being a large ped 
of lmt soaked in water and applied to the thigh. A 
current of 0-5 m.amp. was passed for 10 min. At the 
end of this time the skin was whealed and flared. 
Into one of the wheals в 2-5 per oent solution of 
tripelenng&mine hydrochloride (‘Pyribenzamine’, Ciba) 
was injected. All three sites were then exposed to 
ultra-violet light from a Kromayer lamp at contact 
range for 80 seo. The sites were i 24 hr. 
later. It was found that in each subject all three 
areas—oontrol whealed, whealed and injected with 
tripelennamine—showed a similar and normal sun- 
burn response. 

It is known that wheel fluid has a protein content 
similar to that of serum’. Tt is also known that serum‘, 
serum albumen* and hydrochloride* 
all strongly absorb the ultra-violet wavelengths 
responsible for producing erythema. In the present 
experiment histamine was introduced into the skin 
by iontophoresis in order to mvolve the superficial 
blood vessels in & wheel and so provide them with a 
surrounding screen of вегшп-Шке fluid. An attempt 
was made to reinforce this screen in one of the two 
whealed areas by injecting tripelennamine hydro- 
«chloride into the wheal fluid. In spite of these 
«screens, the development and appearance of vaso- 
«dilatation following irradiation with ultra-violet light 
was quite normal. These observations supply further 
sevidenoe that the ultra-violet wave-lengths responsible 
мог vasodilatation act primarily on the epidermis and 
not directly on the blood vessels. 
E M. W. PARTINGTON 
Depts. of Physiology and Physical Medioine, 
The London Hospital, E.1. 
April 8. 
1 Bachem, A. and Reed, О. J., Amer. J. Physiol., 97, 86 (1081). 
1 Hansen, К. G., Acts Redial., Вирр., 71 (1048). 
* Lewis, T., ‘The Blood Vessels of the Human Skin and their Responses" 
(Shaw, London, 1927). 
' Bidinow. А., Brit. Med. Ј., n, 100 (1027). 
+ Luoas, N. 8., Bvoohem. J., 98, 57 (1931). 
‘Kime, B., and Baer, R. L, J. Invent. Dermat., 10, 397 (1948). 


Structures of Native and Mercerized 
Celluloses 


Ix Nature of February 18, p. 208, Sen and Roy 
«report new equatorial reflexions in the X-ray diagrams 
eof native and mercerized oelluloses; the oorre- 
sponding mean spacings are 13-6 A. for native, and 
14-4 A. for mercerized, cellulose. Similar extre 
<eflexions have been reported from time to time, 
ibut they have always been found to be spurious, in 
the sense that they were not due to ion of 
the characteristic radiation that was employed. They 


may even appear when supposedly monochromatic 
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radiation, obtained by reflexion from a crystal, is 
used, if precautions are not taken to eliminate 
radiation with & wave-length half that of the selected 
radiation". However, a commoner cause of spurious 
reflexions is the diffraction of certam components of 
the ‘white’ radiation present in the X-ray beam when 
unfiltered ог filtered radiation is used?-*. 

The most complete study of this phenomenon is 
that of Sisson, Clark and Parker‘, who showed that 
the effective componente of the ‘white’ radiation 
have wave-lengths coinciding with those of the silver 
and bromine absorption edges. ‘These workers had 
previously observed spots in the X-ray diagrams of 
native and mercerized celluloses that corresponded 
to apparent of 18-4 A. and 14-2 A. respect- 
ively, and they were able to demonstrate that these 

{в were, m fact, silver absorption edges. Their 

tions and conclusions have been confirmed in 

these laboratories, and silver absorption that 

could be mistaken for Ka reflexions have been 

observed in X-ray photographs of nylon, ‘Orlon’ and 
silk. 

Sen. and Roy state that their X-ray photographs 
were taken “under various oonditions of prevailing 
humudity, intensity and purity of radiation (including 
monochromatic radiation)"; they thus imply that 
the new reflexions were obtamed even when mono- 
chromatic radiation was employed; but they give 
no details about the method used to obtain such 
radiation. There is nothing in their communication 
to suggest that they gave special oonsideration to 
the possibility that these reflexions might be spurious, 
and until this possibility has been fully tested it 
would be premature to conclude that the accepted 
structures of native and mercerized celluloses require 
revision. 

i J. O. WARWIOKER 


British Cotton Industry Research Association, 
Shirley Institute, 
Didsbury, Manchester. 
Feb. 26. 
1 Sauter, H., Z. Phys. Chem., B, 35, 83 (1937). 
1 Kieg, Н, Phys Chem., B, 43, 70 (1080). 
з Weimenberg, K., Naturwin., 17, 181, 624 (1929). 
i Burgeni, А, and Kratky, O., Ж. Phys. Chemn., В, 4, 401 (1929). 
* Mark, H., and Buszioh, G. v., 2. Phys. Chem, B, 4, 431 (1929). 
"s ГЕ dark, G. L., and Parker, H. A., J. Amer. Chem. Soo, 


Tue articole by M. К. Sen and 8. C. Коу in Nature 
of February 13, p. 298, invites the following 
comments : 

(1) A reflexion at- 20 ~ 6° which, if it resulted 
ge spelled Ka radiation, would correspond to в 
of ~ 14 A. is sometimes observed in 

phs of oelluloee (I, IT, ITI or IV) when 
авав із used; but it is never 
узен with strictly monochromatio radiation 
(assuming that the cellulose is free from foreign 
matter having & spacing of this value). 

(2) The intensity of this reflexion relative to (002) 
copper Ka does not apparently depend upon whether 
the specimen is wet or dry, but is very sensitive 
to the particular oo anode in use at the 


my 


time (demountable X-ray tube), being normally 
zero. 

(8) The ition of this reflexion is tly different 
for each of the cellulose structures I, III and IV, 


and in every case is Buch that ib would result from 
the reflexion of radiation of wave-length ~ 0-17 A. 
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from the strongest plane(s). The two strong planes 
(002), (101) of oelluloee П are not resolved at 20 ~ 6° 
in the X-ray cameras generally employed for fibre 
work (excepting low-angle cameras), so that m all 
cases the xtra reflexion appears single. 

(4) With the tube conditions which produce a 
reflexion from cellulose at 20 ~ 6°, & reflexion is 
obtained from other substances, for example, from 
graphite at 26 ~ 8°, again corresponding to a wave- 
length of ~ 0:47 A. 

Ib оеп only be concluded that the reflexion at 
20 = 6° provides no justrfloation whatsoever for 
revision of the unit oells of any or all cellulose 
structures. 


H. J. WaLLARD 


` British Rayon Research Association, 
Barton Dock Road, 
Urmston, 
Nr. Manchester. | 
Maroh 2. 


. Te ooourrence of an equatorial reflexion of 

: spacing about 15 А. m the X-ray photograph of jute 

has been observed consistently in this Laboratory 

over & period of more than six years. The following 

observations indicate that this reflexion в nob 
urous in the sense claimed by Warwicker and 
ellard. 

(1) It appears on photographs taken with radiation 

monochromatized by reflexion in calcite, using a line 
alit. 
- (2) It appears in photographs taken with nickel- 
filtered oopper radiation from an X-ray tube run at 
22 kVp., is below the excitation voltage of 
0-47 A. radiation. 

(3) In photographs taken with filtered radiation 
(80 kVp.) and with a sheet of aluminium 0-3 mm. 
-thick interposed between two photographic films, it 
appears on the first fllm but not on the second, on 
‘which the white radiation alone is recorded (trans- 
mission at 0-5 A. about 86 per oent for 0-8 mm. 
aluminium). 

(4) We have observed the reflexion using an 
NM Geiger-Müller spectrometer (filtered 

tion, 

(5) We have observed consistently that the 
inbensity pf the reflexion in jute depends on the 
humidity in the way desorbed by Sen and Roy. 
The changes of mtensity are, by visual estimation, 
muoh greater than овп be ascribed to the effect 
reported by Legrand, who found (002) to be rather 
Stronger for wet than for dry specimens. 

(8) In our experience (and here we differ from Sen 
and Roy), the reflexion does not oocur m remie 
photographs taken under the same conditions as the 
jate photographs referred to above, although the 
(002) reflexion in ramuie 18 at least as intense ва, and 
is certamnly sharper than, that of jute. We have 
evidence, at present mooncluaive, that degradation 
of ramie fibres may, in certain circumstances, lead 
to the appearance of this reflexion or one of smmilar 
spacing. 

H. J. Woops 


Textile Physics Laboratory, 
Department of Textile Industries, 
University, 


May 17. 
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Conductivity induced in Polytetrafluoro- 
ethylene by X-rays 

Iw the courge of further measurementa of con- 
ductivity induced 4n insulating materiale by X-rgys', 
we have inveetigated polytetrafluoroethylene, &nd 
find a relatively large induced current with a very 
long time constant. A small cylindrical condenser 
2-5 om. polytetrafluoroethylene as the 


with 
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the measurements during irradiation. . The current 
(down to 10-12 amp.) was measured with a Baldwin 
Toner’ МЕЗ d.o. amplifler. The X-rays were gener- 
ated at 220 kVp., with a half-value layer of 1-7 mm. 
of copper. 

current ¢ 18 related to the dose-rate R by the general 


relationship : 
4 oC RÔ, 


where A is в characteristio of the material. For 
polytetrafluoroethylene over the range R = 2 to 
65 r.[min., and between 20° and 110° C., we find 
A — 0-68 + 0-08, with the higher values at the 
lower temperatures. This ів in contrast to ‘Perspex’? 
and some specimens of amber, for which A = 1:0, 
but compares with polythane*, for which A = 0:8. 

Buch & value of A leads us to postulate an expon- 
ential distribution of trapa below the conduction 
bend for polytetrafluoroethylene, using Rose’s model 
of electron trapping‘. Quantitatave predictions сап 
also be made of ths Semperature-dependencs. of 
induced current. 

Temperature dependenos. Fig. 1 shows the curves 
of log conductivity of polytetraflucroethylene plotted 
against 1/T°K. The relationship is of the usual form! : 


с = с, exp(— WIE» 


giving a straight lino the elope of which ia a measure 
of W. 

Curve a in Fig. l is for the 'stetio oonductivity' 
(that is, with no incident radiation; the specimen 
had, however, reoerved a total dose of 10*-10* r. some 
months previous to these experiments). This slope 
gives W — 1-1 eV. 

Curve b is for the equilibrium induced conductivity 
under X-irradiation, at R = 7 r.[min. The slope in 
this case corresponds to W = 0:5 eV. 

From this slope, it can be seen that the induoed* 
current increases by в factor of 50 between 800? anda 
400° K. The co ing increase predicted using 
Rose’s model of an exponential distribution of trape, 
with A = 0-08, is by а factor of 30. The agreement 
is fair, and would be improved by taking a alightly 
higher value for the number of available energy- 
states in the lowest levels of the conduction 
band. ` 

A further demonstration of the applicability of 
this model is provided by the variation of A with 
temperature. If A — 0-68 at 65° C., then calculation 
predicte A == 0-60 at 110* O. and А = 0-66 at-20° C. 
A systematic variation of A was in fact observed, 
with A = 0-55 at 110° С. and А = 0-71 at 20° C. 
The measured variation is somewhat greater than 
the predicted variation; but this is probably because 
the experimental accuracy is rather low with such a 
small specimen. 

Decay of induced current. The time-oonstent of 
decay varies slowly with temperature, showing the 
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Fig. 1 (а). Without inddeni X-rays; 


(b) during irradiation 


tame general features as for polythene; at tem- 
»eratures below 50° C., the current falls at first more 
apidly, but after a few minutes more slowly, than 
at higher tures, во that complete decay takes 
«nger at the lower temperatures. The time-constant 
lecreases with increasing doee-rate. After a few 
ninutes, the remaining current is inversely pro- 
sortional to time, as for rin The magnitude 
i the time-oonstent ig н ip: 
mrrenb induced in ode. ‘at NO 

Ru d н 
n 25 min. whereas for polytetrafluoroethylene the 
‘all to a tenth takes 6 hr. at the same temperature 
«nd doee-rate. 

Comparison wiih other materials. The conductivity 
'nduced in polytetrafluoroethylene by X-rays is leas 
han that induoed in polythene under the same 
vnditions by a factor of ten. Neverthelees, the fact 
hat the time-constant of recovery is much longer in 
xlytetrafiuoroethylene means that, so far as materials 
or ionisation chambers are concerned, polythene and 
»olytetrafluoroethylene are about undesirable. 
Che induced. i in ‘Perspex’ (both red 
«nd colourless) and in some of amber (for 
hich we found A = 1) are ао ir D T 
etrafiuoroethylene by a factor of ten, and in addition 
he time constants of reoovery are very much shorter. 
This oo ing behaviour is likely to be a result of 
he different trap distributions. 

Warner pointed out in 1049', from the expected 
wmplexity of molecular i асо 
Tuoroethylene, that large ind 
Miis baby bo ebed. under X. and y-irradis- 

results confirm. this. 

е has in ted the behaviour of 
„Дим! hag ionization chambers under 
X-rays. His information is too incomplete to oor- 
elate with the present results; but his general 
onolusions concerning this compound were the same : 
he insulating properties are seriously impaired by 
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radiation in doses (and, we would add, at dose-rates) 
which leave amber relatively unaffected. 
“J. F. Fowrar 
F. T. FARMER 


Royal Victoria Infirmary, 
Newoastle upon Tyne 1. 
April 9. . 
1 Fowler, J. F., and Farmer, Ӯ. T., Nature, 171, 1020 (1053). 
" Fowler, J. F., and Farmer, F. T., Nature, 178, 317 (1054). 


* urg, B. and Laurence, W. L., J. App. Pkye., 98, 1000 (105 
M Ays i 


‹ Rose, A., ROA. Res., 1%, 305 (1051). 


5 Warner, A. J., Signal Hing. Labs. Вайао B 
Teoommunioation , Iw., New Jamey, 


*Liversage, W. B., Brit. J. Rad., 85, 434 (1052). 


posum (Federal 
t 1949) 


Photographic Recording of Cathode Ray 
Tube Traces 


Waren recording oscillograms by means of а camera, 


it ia desirable to photograph 8 the same time the 


scale markings engraved on the oscilloscope graticule ; 
if the graticule includes scales of distance along the 
two axes, direct measurements may then be made on 
a subsequent enlargement. It is also necessary to 
have some positive means of identification for each 
oscillogram, and the best method is one which allows 
the relevant data to be photographed at the вате 


' time as the cathode-ray tube trace. 


A popular method of illuminating a ‘Perspex’ 
graticule is by means of edge-on lighting, but this 
does not provide any means for photographing, say, 
a written note, about the phenomenon to be recorded. 
To do so usually involves the use of ambient lighting, 
ogusing а loes of contrast which may not be permis- 
Bible if the intensity of the trace is low. 

A simple method by whioh it has been found 
poesible to secure satisfactory illumination both of в 
greticule and а small slide of relevant data is by 
mounting two indicator bulbs behind the plane of 
the cathode-ray tube face, and over the nb жаш 
the internal graphite shield and fluorescent coating. 
This allows light to shines into the tube itself and 
upon the inside surface of the screen. The phosphor 
causes diffusion of the light, and possibly some 
fluorescence, resulting in an even illumination of the 
screen, graticule and small glass slide. This slide, 
which ia ground on one side, ів supported close to 
the tube face. Details of the oscillogram written on 
the slide in pencil can be clearly seen in the photo- 





138 


graph (Fig. 1), and the visibility of even в faint trace 
is little affected by the illumination. 
| ۴ F. B. Corn 
Standard Telephones and Cables, Ltd., 
North Woolwich, 
London, E.16. 
May 27. 


Unusual Doubling of Spectral Lines 


WHEN we were taking spectra of a high-frequency 
operated interrupted a.c. aro with the Zeiss &uto- 
collimation camera (Fórsterling set of 8 prisma, f = 
1,800 mm.), a doubling of spectral lines was observed. 
The distances of the componente inorease with in- 
creasing refractive indioes n and A. It was 
aasoerbained that the trouble was due to oscillations of 
the prigms, which were in perfect synchronization as 
to period and phase with the cycles of the light source. 
These oscillations were caused by the vibrations of 
the housing of the aro source, which waa placed too 
near the support of the spectrograph. 

Such an explanation, however, seemed at first 
inconceivable, as differential deviations caused by 
oscillating prisms at minimum deviation should be 
zero for the region of the minimum rays and very 
inoonspicuous in the other of the spectrum. 
But since there is also a P Broce prism of oon- 
stant deviation in the prism set, things turned out 
rather differently. The reason for the difference is 
that the variation of the deviation 8 with the varis- 
tion of the incident angle a, is different for ordinary 
prisms and for Pellin—-Broca types, namely, 


de da, 
da. € lx da,’ 
where the plus sign holds for ordinary prisms and 
the minus for the Pellin-Broea type (a, being the 
angle of the outgoing ray). The differential quotient 
da,/da, ig found to be 


‚ and B, being the refracted angles within the prism. 
quotient 18 equal to — 1 for the ray of minimum 
deviation, and equal to а quantity А, = f(y, ne An) 
for rays the index of refraction of which differs from 
that of the minimum deviation (n,) by An. We found, 


approximately, 
da, , 1 A 
da; = ~ 14+0,An T ^v 


where 

0 2 sin" y/2 (1 — n,*) 

° M on, оов v/2 (1 —n,* mn? y/2)’ 

рова Delon ee oe acad quede ae 
refractive index of the ray which is at minimum 

deviation. For 60° prisms О, reduces to 


A, holds only for в aingle priam. If there are several 
prisms of the same refracting angle and the same 
material, then for the prism k 
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For calculating the amplitude of the prism овоШа 
tion from the displacements of the spectral Imes onb 
-the region of the A, of the minimum deviation ha 
to be considered. In addition, only prisms of oon 
stant deviation give в contribution to the effect ім 
the sense that 

dS = 940). 


In the present oase these amplitudes range between 
8-5” for the original position of the aro source wha. 
the effect was first observed, to about 8-5’ for 

poertion where the housing of the generator wa 
рио рне аа E О MUR арго: 


А йш aiunt ча be pubtuhsd dn. GA 
Spetiroscopichs. 


J. JuxExES 
E. W. Влтритив 
Astrophysical Laboratory, 
Vatioan Observatory, 
Castel Gandolfo. 
March 7. 


A Graphical Method of analysing 
Creep Curves 


Tra retarded elastic extension of a high polyme 
under load can be represented by в series of Voie 
elements, each consisting of а spring and ti 
parallel. With each element ів associated a tia 
time, and а series of Voigt elementa therefore give 
rise to a spectrum of retardation times. This speotrut 
сап be obtained from a creep curve by a method dos 
to Alfrey!. In his method the extension is plotte 
against log-time. and the slope of this curve whe 
plotted against log-time gives a close approximatio 
to the 

When applying Alfrey’s method to some oree) 
curves of polyester, ib was found that the spectr 
obtained were aimilar in outline to а Gaussian опу» 

confirming a suggestion by Weichert? that such 
distribution of retardation times explained satis 
factorily the oreep curves of some rubbers. Th 
graphical method of analysis described below sti 
uses the ‘assumption of a Gaussian log-normal di 
tribution, but elimmates the need for tediov 
graphical differentiation and numerical caloulationr 
It provides a simple way of evaluating the thre 
constants involved and has been used to analyse tb» 
creep curves of polyesters, polytecbutylene, polythen 
and other high polymers. In all cases the experiments 
curves lie very close to those that can be calculate 
using the values of the three constants. 

Applying Alfrey’s method. to a creep curve an 
assuming the resulting distribution to be Gaunssia 
when plotted on & log-time scale, then it can b 
shown that 


йү с AV 
E (log =), 

where y ів strain, ¢ is time, ty is maximum of tbs 
Gaussian curve, А ів 1/^/2 o, c ia standard deviatio 


of the Gaussian curvé and o is & constant. 
When integrated from f = 0 to $ =? this gives 


Y= cj? (1 + erf А log itm), 
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he positive sign referring to і > тт, the negative 
ign tot < tm. 

It wil be observed that when i is mfinite then 
* = б, and hence o ів termed the equilibrium strain. 
А creep curve with no instantaneous extension and 
^o viscous flow ів therefore analysed m terms of three 
sonstants, namely, the equilibrium strain (c) for a 
given stream, the modulus of precision (А) of the 
etardation time spectra and the most common 
etardation time present (tm) in the deformation. 

It has been found possible to develop a simple 
xraphical method for the evaluation of the three 
constants. If i is expressed in terms of tm, then в 
ihange in та resulta in а change in the time-scale of 
he experimental curve &nd moves a plot of y against 
og i along the time axis with no change in shape. 
jimilarly, if y be expressed in unite of c/2 and log y 
a plotted against log і then a change in o will move 
he curve along the extensian axis with no chan e of 
hape. The shape of the curves of log y against log t, 
herefore, wil be independent of both tm and o and 
vill be determined entirely by A. It is therefore 
»»egible to produce в set of master curves (Fig. 1) 
naving the general equation : 


log а = log(l + erf ^ log B), 


where х = 2y/o and B = t/t. 
The . I curves when plotted as log- 
train against log-time will have a close fit in one and 
«пе only of the curves, provided the distribution of 
etardation times can be sati described as 
(Gaussian log-normal’. This has been found to be the 
ase with many types of polymers. 
The general ure for analysing experimental 
urves 18 ав follows. The extensions are taken from 
he experimental curve at twenty to thirty pointe 
ically distributed along the time axis. A 
»lot is then made on tracing paper of log-strain 
ainst log-time, паш the same scale axes as for the 
master curves. The unique position of this curve on 
he master set is then determined and the position 
ee pons one oe oe = 0) is noted as well 
8 the value of A. When a=0, a = 1, and 
herefore the strain is o/2, also log B ~ 0 and 
1enoe the time is tm. Both these values are read off 
tom the experimental axes. 
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With an experimental ourve extending over three 
decades of time, 2-34 is determined correct to at 
least 5 per cent, which causes tm to change by a 
factor of about 2 while the equilibrium modulus 
changes by + 74 per cent. ‘ 

A. J. ELLEMAN 


Imperial Chemical Industries, Ltd. 
(Paints Division), 


1 Alfrey,-T., “Mechanical Behaviour of High Polymers”, 556 (Inter- 
ecusnoe Pub , 1948). 
1 Wetohert, H, Ama. pipe. Chem., 60, 335 (1803). 


A Statistical Method of estimating the 
Perlods of Incubation and Infection of an 
Infectious Disease 
CmaTAIM infectious diseases are to have 
relatively constant incubation peri with short 
intervals of high infectivity. Greenwood? stadied an 
idealized model, having a fixed incubation period and 
point-infectivity. He showed that в single primary 
case in a small family group of susceptibles would 
lead to в chain of binomual distributions of new cases. 
With measles, the observed distribution of the total 
size of family epidemics agreed closely with that 
predicted by the theory. Later, Wilson e£ al.!, 
analysing new data with respect to the actual links 
of each chain, obtained only т fitting of theory 
to observation. Following a hint of Greenwood's*, 
Bailey* showed that satisfactory agreement could be 
restored by i ing в suitable distribution for 

the chance of infection in different famulies. 

There bas, however, always been difficulty m the 
‘chaming’ of data, partly because the intervals 
between successive cases are liable to show sappreai- 
able variation, and partly because of the occurrence 
of multiple primaries. Some data had to be rejected 
before neat chains could be exhibited. An attempt 
has therefore bean made to find a more realistic 
model of the process of infection, particularly one 
which would take account of the time-intervals 
between successive cases and which would not ignore 
parta of the data. 

Attention was first turned to families with only 
two susceptibles, one of which was the index case. 
In some families this would be the only case; in 
others there would be & second case. Excellent 
detailed records of the right kind have been collected 
by Dr. R. E. Hope Simpeon, of the Cirencester Publio 
Health Laboratory Service’. Thus, in 264 families 
with two susceptible children under the age of 
fifteen, and at least one case of measles, 45 families 
had в single case, while for the remaining 219 the 
time-interval distribution between the two cases is 
shown in Fig. 1. 

The distribution m Fig. 1 falls mto two distinct 
parts: that marked A, which is presumably due to 
two primary cases, both infected from a single out- 
side source; and B representing infection within the 
family. Oonsider the hypothesis of a variable 
incubation period, at the end of which there is a 
very short period of infection followed by the 
appearance of symptoms. The variance, v, of the 
curve B measures the variation of the incubation 
period. Curve А is the distribution of the differenoe, 
without regard for sign, between two incubetion 
periods commencing at the same instant. The second 





b 5 20 23 
WITERWAL BETWEEN TWO CASES Of DAYS 


Fig. 1.- Distribution of Ume-Interval between two cases of measles 
in 219 familles with two suscep tibles 


moment, V, of this distribution about the ongin 
should therefore be 2v. It is в striking fact that in 
Fig. 1 V is only about jv. A new hypothesis is 


^ necessary. 


4 


Suppose now that after infection there is a latent 
period which is normally distributed with mean m 
and variance с?, and that it is followed by an extended 


. period of infection of constant length a, after which 


Fi tn appear. Following Hope Simpson’, the 
tion period is then constituted by the latent 


period plus the period of infection. When there ів a. 


single primary case, let the chance of the second 


et a ee a 
о 


f infectivity of the first case, be A di. Let 


' there be a total o£ N families. 4 of these have double 


primaries, and lead to curve A, for which we may pub 
V = So. (1) 


B families have two cases, a primary and a secondary. 
The infection of the second case by the first occurs 
as a Poisson process operating over the limited time 
a, and this adds & variable time to the latent period 


. to give the time-interval distribution of curve B. It 


can be shown that equating the mean z, and the 
variance, v, of B, to their population values, gives 
the equations : 


zm +X — a/{exp (ìa) — 1}, (2) 


and 


v = о* + ۸ — at exp (2a)/{exp Qa) — 1j. (8) 


Finally, let there be О families with only one case: 
Setting this number equal to ite expectation in the 
(B + О) families withóut a double primary yields: 

OB + €) = exp (— 22). (4) 


We can most easily solve successively for A, a, m 
and а from the following equations, which are derived 


from (1)-44), 


as fh - GBF т 
^ eA ета sro] - 47» (8 
а = X log(l + ВІО), (8) 


m = ж х1 a0/B, 
a = Viy. 


(7) 
(8) 


NATURE. 


є 


E 17; 1954 Vous “17 


йй for the standard errora arë avéilab 
but are tedious to write down here.  Arbitrari 
separating the distributions 4 and B by the vertio 
dotted line shown in Fig. 1, we find that for the 
date the mean and standard deviation of the d» 
tribution of the latent period are 9-52 and 1-32 day 
while the period of infectousness, a, ів 8-84 days ar 
X ів 0-43. Thus the incubation period has mean ar 
standard deviation 18-86 and 1-32 days. 

А. more sophisticated treatment is by using E 
method of maximum likelihood, which provid 
efficient estimates, together with ther standa 
errors, and & measure of the goodness-of-fit. It al 
enables us to dispense with an arbitrary assignme 
of borderline observations to curves A or B. 
is intended to describe this work more fully els 
where, and to molude extensions to families wi 
more than two susceptibles. 


Norman T. J. BAILHY 


Nuffield Lodge, 

t's Park, 

London, N.W.1. 
April 1. 


1 Greenwood, М, J. Hyg. Cemb., 81, 335 (1031). 

үү B. B. O., Allen, AL, and Woroester, J., Proc. А 

Phil. Soc, 80, 857 (1939). аза 

* Greenwood, AL, Pyomeiriba, 38, 1 (1949). 

* ВаПеу, N. T. J., Romanka, 40, £70 (1053). 

^H в н, 540 (105%), and ie 
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«Hope &umpaon, В. В, Lancet, i, 755 (1948). 
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Determination of Sour Orange Rootstock 
by Paper Chromatography |. 
‘Quiox decline’, a devastating virus mfection : 
range trees, waa first found to be present in souther 
Oaliforniasin 1939, and by 1952 it had spread to e 
of the fourteen counties in which oranges are кк 

in California. Inoculation teste! demonstrated thr 
tolerance to the virus varies with the variety of tł 
rootetock on which the sweet orange is growing, ap 
that the disease is likely to be fatal only if the roo 
stook is that of the sour orange (Ottrus aurantsum L. 
Because of this goion-rootetook relationship to th 
seriousness of the disease, which in one form or anothy 
is widely spread throughout the citrus-growing aret 
of the world, & method for the detection of the во 
orange rootstock in established orchards is of oot 

siderable significance. 

In this study more than 2,400 ascending az 
chromatograms were made of tan varieties 
of citrus seedlings, and nine varieties of rootstock 
budded with valencias and the same nine budded # 
navel oranges. The ten varieties of i we» 
the Palestine sour, Wolf sour, bittersweet, bbir 
grapefruit, Robbins sweet, Wieland rough lemo» 
mandarin, tangelo (variety ?), Troy: 
i and Rubidoux trifoliate orange. ТІ 
varieties of rootatocks budded to valencias and nave 
which were planted in 1927 inoluded the Braxilis. 
sour, Rubidoux sour, Dunoan grapefruit, Koetha 
Cleopatra mandarin, Sampac 

tangelo, Troyer citrange and trifoliate orange. 
Fresh pieces of the entire thickness of the ber? 
approximately one-eighth of an inch square, are ot 
from the es that are to be tested. The рео 

are placed cambium aide down on Whaiman 
filter paper and are mashed or struck with a hamme 
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order to squeeze out the juices of the bark; or an 
ation of the bark msy be made m-the butanol 
ne cae gl iid pied an tia 
ter paper ia of partioular value when wor 
ith the small roota of = 
Of the twenty-six different solvents that were 
sted, the most sati one is the organic phase 
в mixture of 4 parts of normal butanol, 1 pert 
cial acetic aoid, and D parte of water. After the 
lvent has ascended six or seven inches, the paper 
dried and sprayed with a 0-2 per cant solution of 
nhydrin in 95 per oent ethanol. The oolour is 
dowed to develop for 24 hr. 

Under а long-wave ultra-violet lamp (3600 A.) the 
nhydrin-sprayed chromatograms of the sour orange 
-otstocks show а yellowish fluorescent, ‘flame-like’ 
sot with an Ry value of approximately 0-50. Fig. 1 
«ows the chromatograms of seven seedling rootstocks. 
he fourth and fifth ones from the left are those of 
ғо varieties of sour orange: - Commercial rootatocks 


Table 1 








*5 n-Butyl(4) glacial acetie (1): 
+6 я- EN > peopionio acad. (1). 
7 on у: 15 of (10 con formle + 
8 dfi өй; 25 of (10 oan, hydro- 
water) 
© “узин I^? gi&ozA] acetilo (1) : 
io. 1 (4): : 
Врат (0) glsalsl асейо (1) 

11 fart ERTI (70:: oon: formio: ан 
12 я . glacial aoetio (15) : 
Ama. C e ûj : water (5) 
Octyl (4) : glacial aoetio ) : water (5) 


B acetate (4). 
чу! (5 (4) восі (1) 











~ Mirxiure separates; only the top phase is used 
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of citrus trees that are not ‘sour’ do not give the 
‘flame reaction’. _ 

Table 1 shows that the three four-carbon, water- 
insoluble butyl aloohols (namely, n-butyl, sec.-butyl 
and £so-butyl) give the ‘flame reaction’ with sour 
orange rootatocks. Tert.-butyl, which is water- 
soluble, produces a hasxiness in the ‘flame’ area with 
acetic acid, and when formic acid is used all root- 
stocks have similar and indistinctive chromatograms. 

‘Sour’ rootstooks form ‘flames’ with the organic 
phase of n-butyl aloohol-— water mixtures when the 
pH is adjusted between 2-4 and 3۰0 with a number 
of acids including &oetio, propionic, formio and 
hydrochloric. 

This method makes it possible to determine which, 
if any, of the trees in & citrus orchard are growing 
on sour orange rootetock, and therefore susceptible 
to the virus of quick decline. 

I wish to thank Dr. Carl Wolf, of the La Cienega 
Nursery, Fillmore, California, and Dr. W. P. Bitters, 
of the University of California Citrus Experiment 
Station, Riverside, California, for lying root- 
stocks of known pedigrees. I also acknow. valuable 
discussions with my colleague Dr. Frank L. Lambert. 

RAYMOND М. SELLA 


1 W. X B., Agric. Hxp. Stat., Univ. Calif, 
a Ea ара 10 CI 10 (1944). - 
* Bells, В. ML, Citrus Leaves, 94, 6 (1964). 





Frequency Distribution of the Concentrations 
of Elements in Rocks 


Iw a recent communication!, Ahrens reported some 
data on the frequency distribution of some of the 
elements m rocks, and enunciated a geo- 
chemical law to the effect that the concentration of 
an element in a specific igneous rock is lognormally 
distributed. Observations have been made at the 
Fuel Research Station of the Department of Soientiflo 
and Industrial Research on the trace elements in 
coals and оов! ashes. Our data, although applying 
to this ial type of sedimentary material, have 

certain considerations which appear 
to be relevant to the subject of Ahrens’s com- 
munication. 

In dealing with the concentrations of a minor 
constituent expressed as & proportion of the whole, 
it is clear that there are far greater possibilities for 
the data to vary to higher values than to lower 
values. It would be expected, therefore, that such 
data would have a positive skew distribution which 
might, to some extent, simulate the lognormal. The 
position is different when considermg the concentra- 
tions of & major constituent of & material. In a 

with only two main components, # is clear 
that if the distribution of concentration of one of 
these has a-positive skewness then that of the other 
will have a negative skewness, which will be a mirror 
image of the distribution of the first constituent. 
The position is leas well defined when the number of 
major constituents ів increased; but here again the 
distribution of the data for at least one of the oon- 
stituents will tend towards & tive skewness. This 
may be illustrated by data for three most abund- 
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10.71. Frequency distributions of the mejor constituents of coal 
ash. Crown copyright reserved > 
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ant radicals іп ооа! aah, namely, SiO, AlO, and 
FeO, (Fig. 1): the figures for Fe,O, follow very 
approxima: a ] rrhal distribution, but those 
for SiO, and Al,O, exhibit a slight negative skewnees 
for the untransformed variable and & marked negative 
skewnees for the logarithmio derivative. It is assumed 
- that the law suggested by Ahrens was meant to 
. apply only to minor constituente, but the above 
considerations raise the interesting point as to the 
level of concentration at which the distribution of 
the data for an element might begin to lose its 
positive skewness. - 

The same considerations also indicate the possibility 
that even a trace constituent of a rock might fail 
to follow a lognormal, or even an approximately 
lognormal’ distribution. This could arise if the trace 
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element were oloeely,bound to one particular ma 
constituent which rtself failed to exhibit а poartis 
akew distribution. Ahrens has shown that the oo 
клеш ee a 
follow an approximately logarithmic di "utior 
but if а law, rather than & working rule, 1в to ] 
enunciated, ib would be desirable to show that I 
departure from a strictly lognormal distribution he 
been observed or might be In this oo 
nexion it appears that the date quoted for rubidru 
(loc. oft.) show some evidence of в slight negat 
skewness when in the logarithmic form. 

The date obtained at the Fuel Research Station « 
the occurrence of about twenty trace elements 
more than two hundred British coals have provide 
many examples of an approximation to a lognorm 
distribution. This із exemplified by the diagram 
for the distribution of concentration of copper › 
coal, on a linear and I io basis (Fig. = 
Other elementa, such as vanadium (Fig. 2), exhib 
а certain amount of negative skewness in tl 
distribution of the logarithmic derivative, althoug 
ib is clear that the distmbution is nearer to the lo, 
normal than to the normal. It has been possible : 
some cases to relate these differences to the дегем 
parent materials le for introducing Ы 
elements into coal. and other aspects of тш 
data for coal will be discussed in greater dete 
elsewhere. 

This work forme part of the programme of th 
Fuel Research Board of-the Department of Scientit 
and Industrial Research and is published by pe 
mission of the Director of Fuel Research. 


K. V. Ausawy 


Fuel Research Station 
(Department of Scientific and Industrial Research}, 
Greenwich, 
London, 8.E.10. 
March 17. 


` brana, L. H, Nature, 174, 1148 (1063). 


Light Cages for Birds 
Tum prinsiple of bird-cages usi & soroen ‹ 
bright light, but no glass, wire or mechanict 
means of preventing escape, was arrived at approxin 
ately ара independently in KOC 
at Antwerp and Basle. 
I do not wish io olaim priority for the disoover 
of this principle of display. 
H. Нжранв 


Copenhagen. 
June 25. 


[Dr. Hediger, who is director of the Zurich Zor 


logical 

Captivity” (London, 1950) wrote on p. 58: 
ing the conference of zoo directors in Rotterdam ў 
1946, the author had a conversation with the ne 
director of the Antwerp Zoo about this improve 
type of cage. That same year he constructed 
similar experimental cage in the Basle Gardens. Th 
was officially visited in 1947 when the conference + 
zoo directors met in Basle. In 1948 oeges of th 
sort were opened to the public for the fin 
time in the modernized aviary in the zoologio 
gardens at Antwerp and claimed ва an Antwe 
discovery’’.] А 
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a. 
SCIENTIFIC ADVANCES AND 


à coL INDUSTRIAL DEVELOPMENT 


Г. ап address on всівпое and our industrial future 
to the Parliamentary and Soientiflo Committee on 
May 11, Sir Ben Lookspeiser reviewed some of the 
ways in which scientific advance has modified pro- 
foundly the pattern and character of manufactured 
goods in international trade. The decline in import- 
ance of the older mdustries in favour of tho metal- 
using industries and those yielding engineering 
products of a much higher capital value in relation 
to raw materials used is, he believes, to the advantage 
of Great Britain. We have the scientific power, the 
mechanical skill, ingenuity and design ability re- 
quired ; but we can only adapt ourselves to changing 
conditions by deliberate forethought and oonoen- 
tration of purpose. Sir Ben instanced some of the 
new opportunities presented to the gas scientists and 
engineers and in the manufacture of chernicals from 
ой, as well as in industrial microbiology ; but his 
main stress was laid on the far-reaching consequences 
which, might flow from the spplications of the 
electronic computor in its fully automatic general 
purpose form. Such machines make considerable 
demands for the use of scarce and expensive materials 
such as germanium. A new atomic battery which 
uses a silicon transistor might be.no more than & 
scientific curiosity ; but it could equally prove the 
first step in the direct conversion of atomic mtn 
to electrical power. 

The full exploitation of transistors, special cirouita 
and electronic innovations generally would no doubt 
promote the ooming of the fully automatio factory. 
It would also have a profound effect on the develop- 
ment and conservation of natural resources and on 
human relations in industry. We are, Bir Ben said, 
within sight of being able to remove the boredom of 
repetitive routine work, and in the future people may 
be called upon more and more for creative activity 
which machines cannot give. This would undoubtedly 
involve social strains. It could, for example, call for 
& larger number of highly akilled technicians associated 
with a comparatively small number of unskilled 
workers. Already the diminishing differential m pay 
between skilled and unskilled workers tenda to dis- 
courage the young worker from serving the years of 
apprenticeship or training necessary to acquire akill 
or technique, and the situation envisaged by Sir Ben 
may well require considerable readjustment of such 
differentials in pay. 

We would require also & much clearer under- 
standing of human behaviour. The Department of 
Scientzflo and Industrial Research, said Sir Ben, is 
already studying the effect of automatid control on 
human relations in industry, on the akills required 
and on the problems of management, organization 
and control, and he referred to an exploratory 
research project whioh the Human Relations Oom- 
mittee, established last year jointly by the Depart- 
ment and the Medical Research Council, is sponsoring 
at the University of Cambridge. This project will 
cover such matters as the skills required to operate 
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automatic control techniques, problems of adaptation 
and re-learning by operators, the attitudes of workers 
to the changes and the implications for management 
structure and communication. 

Many old conceptions on both sides of industry 
are still current in Great Britain, although completely 
out of step with modern technology; a oonsider- 
able revolution in thought by employers’ federations, 
trade unions, and the nation as a whole must be 
faced if we are to keep our place as an industrial 
nation. Scientists may need to broaden their out- 
look; but we may well advance more quickly in the 
fleld of human relations if, to the classical tradition 
in education, is added a working knowledge of 
the Boientiflo method, thus enabling more people to 
bring the rich background of the humanities to the 
systematic study of human relations. The problem 
must be tackled realistically, making use of know- 
ledge from the social as well as from the physical 
воіепсев. 

As Bir Ben pointed out, we cannot expect anybody 
to invest the large capital required for these new 
developments without some assurance that they will 
be operated fully and properly. It is this that gives 
such importance to the study of the human factors 
facilitating and restricting the introduction of new 
production techniques and methods. At the Univer- 
sity of Liverpool, for example, the Human Relations 
Committee ia sponsoring an investigation designed to 
throw light on the factors which tend to facilitate or 
impede change, the kinds of relationship which tend 
to promote the absorption of change, and the methods 
by which change can be absorbed with the minimum 
disturbance of human relations and welfare. Another 
study, at the Tavistock Institute of Human Relations, 
seeks to clarify particularly the way in which tech- 
nological factors and social or works organizations are 
related to each other, while a fourth project sponsored 
by the same Committee at the University of Edinburgh 
is on the adaptation of the management structure in 
several Scottish firms to their new activities in the 
development of electronic equipment, and the adjust- 
ment of individuals and groups to new requirements 
and routines. 

The rate of technological innovation is likely to be 
the moet significant factor determming industnal 
' productivity in the future, but the study of human 
Telations is only one of the ways in which techno- 
logical innovation makes great demands on manage- 
ment. Some of the wider implications have been 
discussed by Dr. Alexander King, chief scientiflo 
officer, Intelligence Division, Department of Boientiflo 
and Industrial Research, m a recent article in The 
qualities which are needed for wider application of 
science in ‘industry and the rapid adaptability of 
industrial design to need and to changing conditions. 
He recognizes that technological development depends 
on other factors also, including investment policy and 
the availability of capital, which are m torn related 
to the level of taxation and general economic con- 
` ditions, apart from the psychological conditions 
under study by the Human Relations Committee 
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and that since establighed by the Royal Sooiety ой 
Arts, the British Association and the Nuffield 
Foundation. He insisted, nevertheless, that, at the 
least, the management of a firm must роввоев s 
general background understanding of science anc 
sufficient knowledge of ita own expanding technology 
to enable a balance to be struck between the scientific 
and economic factors. АП major technologica. 
development depends on striking such a belanoe— 
also, as we are now realizing, on striking it with the 
social or psychological factors also. There must be 
Dr. King says rightly, some point in the oounoilr 
and management of industry where scientific and 
technical ideas oan be considered with full under. 
standing in making decisions on policy. 

Hitherto, admittedly, failure to build a bridgé 
between manager and scientist has been due se 
frequently to the narrowly specialized attitude of the 
scientist as to the lack of appreciation of seientiflo 
needs by the manager. It із a problem of com- 
munication which has been considered at more than 
one conference organized by the Federation of 
British Industries in recent years. As yet we know 
little about the best training for the acientific 
administrator. The ability to find or select new 
knowledge, to recognize ita significance and the néed 
for change is only one aspect. The mansger must 
also possess sufficient will and initiative to effect the 
change required, including the persuasion of others, 
from directors to work-people, to accept the Innovation 
and to co-operate. 

Ав yet we do not really know to what extent the 
smooth flow of science to industry is blocked by 
traditional attitudes, bordering upon prejudice, at 
different levels, or among the workers, nor how far 
such resistance to change arises from the structure 
and.peyoholbgy of the firm or the general thinking 
of the industry. There are variations in the olimate 
of opinion here, ranging from that current in the 
family firm, through the large private enterprise to 
the executive board of a nationalized industry, which 
may repay study, equally with those rational or 
irrational factors noted by Dr. King on which 


‚ Managements customarily base their decision to 


adopt an innovation. 

The way in which existing methods of finance 
stimulate some kinds of innovations and inhibit 
others, or the extent to which monopoly and free 
competition, respectively, foroe or retard the adoption 
of new methods to the interest of the consumer and 
the economy, may well involve much more research 
before decisions are based on knowledge rather than 
prejudice. The influence of labour costs as an 
incentive, and the effect of technological change on 
the general level and distribution of employment are 
commonly mattera of opinign rather than factual 
inquiry, and there are also such general differences 
of opinion as that noted by Dr. King in regard to 
the advantage of being the first in the field with an 
innovation. In the United States, this is almost 
axiomatic. In the United Kingdom, on the other 
hand, it is often held that the first firm to introduce 
в major innovation bears an undue share of develop- 
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ment costs which are escaped by competitors who 
ome in later when the change is made and a new 
market created. Each of these beliefs may or may 
aot be valid in the different circumstances prevailing 
1a the two countries. Clearly it-would be of great 
value to British industry to determine that validity, 
48 would more accurate knowledge of effecta of 
echnological innovatıon on the general level and 
listribution of unemployment assist in overcoming 
he opposition of work-people to development, and 
n reconciling their interests with the increase of 
roduoctivity and the interest of the community. Nor 
Коев the small firm escape such problems. As Dr. 
Xing showed, the small firm has advantages as well 
аз disadvantages, compared with the large frm, in 
„applying new knowledge. The one essential need of 
he small firm is at least one reasonably well-trained 
echnologist to keep in touch with the advances of 
echnology and the best general practice of the 
odustry, and to help put these to productive 
ffect. 


Dr. King’s paper provides the perspective against 
vhich & sounder judgment may be made of some of 
he projects now being sponsored by the Human 
velations Committee with Conditional Aid Funds, 
earticularly those which at first sight might appear 
o be of dubious value, like the study of the flow of 
oformation in industrial organizations. The special 
eference to the making of decisions relating to 
sroduction made in this project is liable to give an 
presion which may well be entirely unjustified. 

Both Sir Ben Lockspeiser’s addres and Dr. 
Sing’s paper, like the reoent inquiry sponsored 
ҹу the Manchester Joint Research Council, point to 
he importance of getting more men into the manage- 
aent of British industry competent to meet the 
cientist and technologist on equal terms, and to 
seems the scientific and technological factors along 
vith the economic, financial and social factors in 
levelopment ; such men would also.be able to see 
hat full use is made both of the resulta of scientific 
esearch and of the opportunities which new scientific 
echniques, such as operational research, afford in 
nanagement. Nevertheless, training for manage- 
aent, or the training of the technologist, is only one 
spect of the problem. There are personal qualities 
ivolved, and perhaps the scientist or technologist 
rill seldom prove to роввевв administrative gifts of 
high order. The more talented he is as an investi- 
ator, the more likely his gifts are to find their fullest 
xpreasion in research and ite immediate direction. 
‘here are limita also to the use which can be made 
f such techniques as operational research and 
mprovements in communication. 

What needs to be remembered is that there have 
»oen changes in the way in which technical innovation 
vorks in the British economy, of which the estab- 
ќвһтпепь of the National Research Development 
yorporation in 1949 ів one sign. Sir Henry Tizard 
ommented on this in his Messel Memorial Lecture 
+ Aberdeen in 1952, and ita implications were dis- 
used in & recent supplement, “Research for 
ndustry”, in The Economist. Smo Henry judged 


No. 4421 


NATURE 


147 


that Government appropristions supply more money : 
for engineering development than all the engineering 
industries put together, and the main stimulus to 
British engineering of the highest quality in recent 
years has come, he said, from defence research and 
development rather than from private enterprise. 
Even then the question could be asked whether the 
taxpayer would in future have to undertake the risks 
which formerly were taken by private enterprise. 
Sir Henry said frankly that he was not happy at the 
principle behind the National Research Development 
Corporation, and he did not like to think that the 
leaders of British industry were becoming less 
adventurous. 

Something more than research on the fattors 
affecting the speed at which technological mnovation 
proceeds is required to answer the questions which 
the growing dependence of research upon government 
support raises. Those questions are а matter of 
concern in the United States quite as much йв in the 
United Kingdom; nor should it be assumed that 
the balance between publio and independent or 
private support should be the same in both countries, 
stall leas that the balance between applied and 
fundamental research should be the same. It may 
well be true that, as The Hoonomist suggesta, Britain 
should be devoting a much greater proportional 
effort to research than the United States. It may 
also be true that the proportion devoted here to 
applied research and development requires to be 
increased relative to that devoted to fundamental 
research. The major issue to be raised first, however, 
is whether the direction of our research effort, as 
well as its distribution, is likely to be wise if it oon- 
tinues to be financed so preponderantly from govern- 
ment sources. _ 

Admittedly, in such new fields as atomio energy 
the main research effort for some time to come is 
likely to remain entirely under State control; but 
and development almost trebling their expenditure 
in the past four years, there ів, in the first place, 
some risk that the continuance of such dependence 
on State support may warp the direction of research 
efforb away from the lines that ordinary economic 
demand would indicate. It is no answer to pomt out 
that defence research may and does assist in the 
commercial development of some valuable technical 
innovations. The price which has to be paid in the 
retardation of technical progress elsewhere for the 
civil developments which defence research brings in 
ita train should be remembered. Often it cannot be 
estimated, particularly if we thmk m terms not of 
money or materials, but of the even scarcer factor— 
outstanding scientists. 

The second factor which Sir Henry Tixard had 
chiefly in mind is even more important. Can we 
rely on а government department to select the right 
targets and to take the risks inherent in technological 
development as wisely and as boldly as the individual 
entrepreneur? Arguments advanced in the debates 
on the Atomic Energy Authority Bill should give 
peuse to any such thinking. The weakness, if not 
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fallacy, of any such assumption was demonstrated in 

a pamphlet, ‘The OHemical Industry and Challenge 
to Britain", issued by Imperial Chemical Industries, 
Ltd., last February for the information of stook- 
holders and employees. If British industry is defective 
in initiative, in enterprise or in judgment, ite weak- 
nesses are unlikely to be rectified from without the 
industry by any public body. 

This is not to say that the National Research 
Development Corporation will not perform useful 
functions, or that self-financing and institutional 
investment will not promote as many risks as saving 
by the individual investor. But they may not, and 
if Britain is to devote the maximum share of her 
industrial resources to research, and if her present 
industrial economy is to be as effective in promoting 
technical advances as those out of which it has 
emerged, it would be prudent to see that individual 
initiative and originality have their opportunity to 
contribute to the soientiflo industries of the future. 
Moreover if, as the investigators of the Manchester 
Joint Research Oounsil found, the personalities of 
directors and managers at the highest level in a 
firm and the attitudes to the scientie approach to 
production are the dominating factor determining 
the use of new knowledge or the adoption of new 
ideas, the decisive factor will be the industrial and 
social climate of opinion which the late Dr. K. T. 
Compton stressed in his addreas to the Parliamentary 
and Scientific Committee last February. 

In forming such a climate of opinion m which 
technological progress and productivity thrive, 
education, and especially higher technological educa- 
tion, as Dr. Compton pointed out, is of far-reaching 
importance. More light on the factors which assist 
or retard the adoption of technological innovation in 
industry will be weloome, and it is possible that some 
of the investigations already in progress in this fleld 
may yield resulta which will enable measures for the 
encouragement of enterprise and originality, or the 
removal of hindrances to change, to be based on 
factual knowledge rather than on political theory or 
prejudice. The esential task, however, is that of 
education, and education at all levels affecting the 
climate of opinion within which the scientist and 
technologist work. If by the expansion of higher 
technological education and the b ing of the 
content of education, not only of the scientist and 
technologist bub equally of the administrator, the 
industrialist, the manager and the trade unionist, we 
encourage the development of such a climate of 
_ opinion that the implications of technological 
change for Britain's industrial and economic future 
are clearly understood, ib will become relatively lees 
important whence the main support for research ів 
derived. The direction of research and the application 
of its results are likely to lie, in that event, in the 
hands of those competent to appreciate the signi- 
fleanoe of new discoveries, to evaluate the complex 
scientific, technical, economic and social factors 
involved and to secure the co-operation of all oon- 
oerned in and affected by the technological changes 
they initiate. 
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LYSENKO ‘IN PERSPECTIVE . 


Agroblology 

Essays blems of Genetics, Plant Breeding an 
Beed Growing. By T. D. Lysenko. ted fror 
the Fourth Russian edition) Рр. 686+12 
(Moscow: Foreign erie pe Publishmg 
London: Collet’s Holdings, Lid., 1954.) 15s. 


RITISH research workers regard polemioal pepe: 

with suspicion, not to say distaste. This оп 
cungstance has engendered among us в delicate ar 
оао ee ee 1 
critic is permitted to demonstrate that his colleague’ 
facts are incorrect. He oan go further and demon 
strate that his oolleague's h; 


ове 


sloppy, or that his ambition drove him to publia 
prematurely, or that his political views ooloured hi 

writing, or simply that he is & liar. Therefore w 
would not expect to read in the Annals of Botany i 
passage like the following: ‘Why has... one с 
our outstanding biologists fallen into error in hb 
work on mutation of ieg ? . . . Because he ha 
departed from the principles of Darwinism . . . [ant 
because his] statements have not been subjected t 
the appropriate comradely oriticiam without which 
as our teacher Stalin points out, science o&nno 
advance’. 

This quotation is from the Botanicheskt Zhurna 
(Botanical Journal) for December 1052. The write 
is & bona fide botanist and the outstanding biologis 
he refers to is T. D. Lysenko. British scienti- 
journals would not be likely to accept such а passag 
as this, even if it were about Lysenko, and it и 
important to remember this difference in intellectus 
climate when we discuss Soviet science. Of course 
the Russians publish scores of papers which are a 
objective and i аз the papers in Britia" 
journals. But when they do descend to scandal the, 


prerequisite for reading the recenti, 
tranalated UE eee collected easays o 
agrobiology. If the British reader approaches it m 
he would (for example) & volume of easays fron 
Rothamsted he will be nauseated. piste айны 
it to gain an understanding not of agrobiology bu 
of Lyaenko's career he will be deeply interested. Fc 
аверс раа е осоо 

of the recent history of biology i 
he URB. 


It begins with two oesays on phasio developmen. 
рек published nineteen years ago.  Lysenk 
upon the discovery made by Gasne 

in 1018 thot certain plante ripen calor if eje 
to a cold period, and he spent some years unsuccest 
емы sas The Gasaner’s technique on а oom 


ing and interpreting observations. Their obviou 
intention is not to advance science but to a l 


dying of starvation. It is therefore not surprisin 
that Lysenko's work was tendentious. 
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There follow in “Agrobiology’’ half a dozen easays 
vhioh are littl more than to collective 
armers. For Lysenko had discovered his flaw. He 
iad an uncanny power of persuading ta to 
opt better methods of husbandry to take a 
sride in increasing yields ; and that was what Russia 
ieeded twenty years ago: not so much more science 
паша, but simply more common sense in farm- 
ng. In fulfilling this need Lysenko was notably 


His success brought him into conflict with the 
(ance eee eee First, 

e &Emoerely imagined that his successes as в prope- 
gandist for better farming were due to his ideas about 
biology, for he was not cantent with а pragmatic 
approach to crop yields: he had to rationalize his 
methods with the peeudo-p ioal theories of 
men Шке Michurin. This he tried to do in & series of 
violently polemical papers (1987—48), 
are uced ın this book. His train of thought 
was transparently tendentious. "Tf," he says (p. 280), 
"I have made a trenchant assault on Mendel's law 
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«ne in my work." 
that the failure of other Rusman ieee m Kis 
the efficiency of agriculture was due to their pre- 
occupation with fruitless scientiflo problems and 
fundamentally unsound theories. The natural 
reaction of Russian biologiste was to ignore Lysenko 
and his colleagues as troublesome cranks; and this 
they did successfully until 1948. In that year the 
State made the decision to give Lysenko official 
support, and his powerful adversaries were driven 
into obscurity. It is a mistake to that any 
reputable Russian scientist was under the impresion 

that Lysenko had made any major discovery. жан 
was” a 


Lysenko. 

E deu Al apoiase ee eet 
the Academy of Agricultural Sciences on this 

a pena лы ыо. There follow a series 

of easays in which Lysenko's ideas, now free from 


environment, soft w в foni Tand-wiosis end туо 
from wheat. He writes lees agricultural 

and more woolly theory. Apart from advocating the 
sowing of forest belta on hills, he has little to say 
which is likely to catch the imagination of the 
peasant. His articles, notably one (p. 582) published 
in 1952 for the “Soviet Encyclopedia", become more 
speculative and more fantastic. Meanwhile, Russian 
n в crisis, and N. S. 
Central Committee 
of the Party, initiated in 1958 a new set of reforms 


on collective farms. He heavily criticized the previous , 


pouoy of tho ишу of ARDUIS. and it seams as 
though he is now willing to charge Lysenko with the 
very sort of inefloacy with whioh Li 
his oritios in 1048. For on March 29, 1954, the official 
journal of the Communist Party published the 
following statement : ‘The monopolisation of science 
leads . . . to the cutting off of people who do not 
think on orthodox lines, and scientific thought 
is stifled. This has been shown, for instance, in the 
All Union Academy of Agricultural Sciences’. 
Lysenko is still director of this Academy. For a 
time, and probably due to the critical oondition of 
Soviet agriculture, the Russian Government backed 
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а man who would otherwise have sunk into the 
scientiflo obscurity he deserves. His book of essays 
is & warning against confusing science with practice ; 
and it now seems that іб may mark the end of a 
deplorable incident in the history of scientific thought. 
E. ASHBY 


THE RISE OF EVOLUTIONARY 
CONCEPTS 
Evolution 


Die Geschichte ihrer Probleme und Erkenntnisse. 
Von Dr. Walter Zimmermann. . ix+624+4+-8 plates. 
(Freiburg-Miumchen: Verlag 1 Alber, 1953.) 
82 D. marks. 


HE author of this book, Dr. W. Zimmermann, 
aims at providing & detailed historical survey of 
the gradual emergence of the cancept of evolution ш 
plants and animals and of the progressive realization 
of the problems it presenta. At is divided into three 


lehren ohne Abstammungswissenschaften), embraces 
the ancient period up to the Middle and is 
concerned with a consideration of attitude 


largely 

of the Greek and Roman paro em The second 

part, “Evolutionary Science without Evolutionary 
ines" (Abstammungswissenschaften ohne Ab- 


devoted to the role of such pioneers of classification 
as Ceeatpinius, Ra; y, Linnsus, eto., but algo inoludes 


“Period of Conscious Evolutionary Science’ (Zeit der 
bewussten ) deals suc- 
ceasively with the V^ Brean), Gh period (Lamarck, 
St. Hilaire, Oken, 


idealistio point of view (Troll), the rate and causes of 
evolution (viruses), the biogenetio law, speciation, 
eto. Such an outline gives but a bare indication of 
the many aspects of biological science taken into 
consideration and of the innumerable authorities 
whose attitude and contribution are evaluated. 


се and to link together the matter in 

poc A otations. This, combined with the 
division. of ea Gea ЦЕ ы 
and subsections, a somewhat ° d 
character to the WEOIS presentation, and one is 
inclined to wonder whether & leas fully authenticated 
&ooount would not have resulted in an equally 
valuable and shorter, but more readable, version. 
The disadvantage of this dissection makes itself 
specially felt when the author is tracing the pro- 
gressive m i ion arrived at by such 
pioneers as Goethe A. P. de Candolle, the pro- 
tagonisis of comperative morphology, or, in other 
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domains, of such men as Linngus and Darwin. 


ооеевѓаНу grad 

mmd of the theory of deeoent and of the struggle for 
existence; but oould it not have been done more 
smoothly and just aa convincingly in a more” oon- 
nected narrative and in leas than twenty-three 


pages ? 

On the whole, that dealing with the post-Darwmian 
period is the least impreasive pert of the book. 
Referring, as it must, to almost every а of 
biological science, it is too much crowded. detail 
to give that broad conception of the forward march 
during this modern era that would have been 
specially valuable. Е. E. Ferson 


PROGRESS IN NUCLEAR PHYSICS 


Progress In Nuclear Physics 
"Vol. 2. : О. R. Frisch. (Progress Series.) 


Pp. vii--205. (London: Pergamon Press, Ltd., 
‚ 1852.) 68s. net. 


HE second volume of ‘Progress in Nuclear 

Physics” contains an authoritative series of 
articles on the electron optical properties of magnetic 
beta-ray spectrometers, by N. F. Verster; nuclear 
paramagnetic resonance, by R. V. Pound ; tumin- 
escent materials for scintillation counters, by G. F. J. 
Garlick; the neutron—proton interaction, by G. L. 
Squires ; nuclear fission, by W. J. Whitehouse; the 
low-lying excited states of light nuclei, by W. E. 
Buroham; the nuclear shell model, by B. H. Flowers ; 
and ionization by fast particles, by T. E. Cranshaw. 
dee ea written by leading workers in 
eir 


The review by R. У. Pound describes the magnetio 


given of the theory of these phenomena. 

The scintillation counter has now become one of 
the most widely used tools of nuclear physics, and 
Mr. Garlick's review gives an acoount of their oon- 
struction and application to the detection of neutrons, 
ooamio-ray , fission fragmenta, gamma-ray 
energies X-rays. 

The interaction of the neutron and proton is 
determined by the all-important nuclear forces. Mr. 
Squires gives a account of the contribution of 
experiments 


И ead thie Gal) дыл ро шиши. 
energetically by most laboratories equipped with 


MA 
A vests cusunt af data has bess “pabliahed uds 
the Beoond World War on the important subject of 
Mr 


useful and timely in 
brief account of the theory of fission and the experi- 
mental techniques is followed by experimental data 
. оп fission cross-sections and thresholds; fisaion 
yields for particles of different energies ; and studies 
‘of ме Ey distribution and properties of flasion 


ES 
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fragments. An aooount is also given of the phen 
omenon of delayed neutron emission, which is a 
Important to reactor design and spontaneous fission 
Tates. 


Prof. Burcham gives a brief theoretical deecriptio. 
of nuclear spectra in the light elements in terms с 


tal methods used in low-energ 
Fr desi ee esos bo E wget Я 
experimental phenomena such as the energy-levels c 
mirror nuclei and their interpretation in terme c 
Mr. Flowers gives an account of the evidence fo 
the shell model in terms of spin-orbit forces. My 
Cranshaw describes the theory of loss of energy b, 
ionization of high-energy particles and compares th» 
Soe cL = 
. Cooxagorr 


SUGAR TECHNOLOGY 


dples of Su Technol 
оре Pieter Honig Î 707. (Amsterdam 


and New York: Elsevier Company, Ino. 
London: Oleaver-Hume Press, Ltd., 1058.) 98e. 


ANY up-to-date handbooks on sugar technology 

already exist which might be supposed to cove 
the needs of the sugar industry, but the one now unde 
review fills a new niche. The editor, Dr. Pieter Honig 
at present research director to the West Indies Suga 
Corporation of New York, is rather better known fo 
his earlier work at the renowned voo 
de Java Suikerindustrie (Java Sugar Experimenta 
Station), Pasuruan. He has enlisted the assistance о 
some former colleagues and a number of other leading 
authorities to write the eighteen chapters of thi 
volume. The endeavour has made to link physi 
cal and chemical properties of sucrose, reducing sugan 
and non-sugars with the processes involved in suge 
manufacture and to assess the degree to which theory 
underlies actual practice. A second volume is pro 
posed which will be concerned with eva; tion 
crystallization, heat transfer, drying and coolmg. Thi 
volume is divided into Part 1, which deals more witi 
chemistry and physica, and Part 2, which is concernec 
with purification of sugar solutions. 

Taking these in reverse order, for the latter part і 
of direct practical importance, ib oan be said that the 
three chapters on olariflcation (chemical technology 
tal 


high standard, 

bibliography at the end of the chapters, as is the case 
throughout the volume, are extensive and well up tc 
date. Some overlapping occurs, as is usual with ¢ 
number of authors. . The ново ¢ us ecu amr 
sulphitetion, carbonatation (by onig), middle 
juice carbonatation and ion exchange, and are alet 
to be commended. 

Part 1 is open to some oriticiam; it include 
matter which could well have been omitted. Fox 
example, in Chapter 2 the tables of physical constants 
Ui do Pul c bee ee 
available in standard text- 

Brown and Zerban, Circular 0.440 o ue NAE 


sucrose өгө given in bere detail without much dia 
cussion of their significance, and the subject of a 
rotation is discussed in one page. No 

Suede 6 te кюй жок on OLS OEE Dy 


July 24, 1954 


L Taylor. Activity coefficients are not defined ; those 
uoted of Downes and Perman (1028) have been 
tally superseded by the far more accurate work of 
oatchard (1988). The value quoted for the thermal 
onductivity of packed granulated sugar is un- 
oubtedly too low and approximates more nearly to 
bat given for raw sugar. The chapter lacks 
o-ordination, being just a ae eae of isolated 
acte and figures. It does serve, however, to emphasize 
ee 
ropertieg of sucrose and the need for more 
оет] абан im this fla. Te Physio nd 
of reducing sugars comprise а 


No. 4421 


rell-known works of reference. Other chapters of 
zal merit have some shortcomings. Some subjects 


barocoal and sugar salt complexes in relation to 
iolasses formation. The described. preparation of 
are sucrose is out-dated, and later, more suitable 
wthods are ignored. It is doubtful whether, in fact, 
ure sucrose can be by reorystallization 
Е beet sugar without some contamination with 
пове. 


Chapter 11, with its curious title, is nevertheless в 
ear and enlightenmg account of a difficult subject. 


; might have given greater stress to the necessity for . 


las electrode systems in process cantrol and should 
ave mentioned the more accurate pH of buffer 
lutions at elevated temperatures, published by the 
‘ational Bureau of Standards, Washi D.O.; also, 
more recent book than Dole's is that of L. Kratz, 
oy: “The Glass Electrode and ita Applioa- 


“Ghia peed ua uode odi dedi ar wall nein: 
oe ET eee ee позове 

up-to-date collection of date. Chroma- 
жтарЫо analys for the latter has boani wall covered: 
M arr a MER. QE ошын ао 
<amination of sugars and derivatives. One must, 
»wever, be grateful for amall mercies, and there is no 
oubt that Honig’s information is by no means small. 


progressive sugar company can afford to 
xglect this volume ; and even the sugar beet industry, 
hich has not had ial attention by Dr. Honig and 
оаа wal RGA maok oP fieret and Ge por 
noe in its pages. Н. С. 8. na WHALLEY 


BRITISH MEDUSAE 
he Medusae of the British Isles 
Limn 


ISAO, Leptomedusae, 
tachymedusas and Narcomedusae. By Frederick 
ratten Russell. (E. T. Browne Monograph of the 
«rine Biological Association of the United MS oan 
p. xiii+530+85 plates. ( the 
niversity Preas, 1953.) £6 10s. net. 


HIS very fine book is not only an outstanding 

monograph on an animal and & monument 
the akill and energy of Mr. Е.В Б, Rameli Hob alo 
beautiful thing to have and роввсев; apart from its 
rious scientific merits, ib has a good deal of enter- 
inment value. This wil not have been lost on the 
thor himself. dca oe oe 
aalities) of the medusae and whioh lend 
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themselves to this effect: not only are their figures 
often elegant, but their postures are frequently lively, 
comic or grotesque, their tentacles and other perta 
are waved or brandished with decorative or dramatic 
insistence, and sometimes assume the semblance of 
the arms and legs of humanity (see, for le, 
Figs. 255—6). Thus the volume is full of Russian et 
décor and has also ita moments of comic relief, as in 
the olog-danoer of Fig. 211, who is misleadingly 
described as a “portion of umbrella margin”. Here 
and there the text achieves the same result, where 
Mr. Russell quotes from an earlier author (ав on p. 88, 
from Forbes, 1545) HD Farei deere e 
more vivid than is customary in scientiflo works of 
the present day. To return to Mr. Russell’s skill and 
industry, he has illustrated the volume by 319 text 
figures and 35 plates, the drawings for which were 
made by himself except where otherwise stated. 
Among the figures he has included not only many 

the elegancies of living polyps and medusae, 


‘very 

that of the live animals, but the more useful for 
identifloation in that many collections of planktonio 
ies have to be named from specimens. 

ip gg alr ои н ишо 
ictorial key to the British 
diagrammatic figure of each is given, 

dum Masc ee E preliminary 
identifloation practicable not anly more quickly but 
also with leas ility of error than would be the 
case with в verbal key. The thirty-five plates are 
reproduced, in the main, from exquisitely delicate 
coloured drawings by the author. Theee have been 


excellently uced on pleasing paper, but it is 
Fo d node ot r e O 


ре чок Uf ie Didi F 
begins 


inoluding 
The next sections deal with life-histories and distribu- 
tion, the rearing of hydroids and medusae, collection 
and preservation, with a subject index to the literature. 
There follow & note on the identification of medusae, 
and the pictorial key already mentioned. After this 
begins the main part of the book, which is ocoupied 
by descriptions of the British species. These attain 
the high level to be expected of Mr. Russell, and 


, there are appendixes and a thirty-page 
ыар. 

The publioation of this book, which has naturally 
been very expensive to produce, was made possible 
in the first place by a bequest to the Marine Biologioal 
Association from that well-known student of the 
medusae, Mr. E. T. Browne, who first stimulated 
Mr. Ruseell’s interest in the gro This initial 
bequest was supplemented by grants m the Browne 
Fund of the Royal Society and from the Byndios of 
the Cambridge University Prees. As it is now more 
than a hundred-years since Edward Forbee's ''Mono- 
graph of the British Naked-eyed Medusae’ 
(in 1848), the publication of a new and much fuller 
account has been greatly needed. Its achievement in 
this majestic form redounds greatly to the credit 
of Mr. Russell, Mr. Browne and the Cambridge Uni- 
versity Press. Т. A. ВтирРнинзон 
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Onoranze а Leonardo Da Vinci nel Quinto Cen- 
tenarlo della Nasclta—Comltato Nazionale > 


ые eee la Vite. De Titina 
Moe Рр iiid PM Nr. 2: Ingegneri 
Ignazio Calvi Pp. 40--24 


plate. Nr. 8: la o, Dal Scientifica di ares A 
Vinci. Da Carlo Zammattio. Pp. 40. Nr. 4: le 
Armi di Leonardo Da Vinci. Da Luigi Turaini. 
14--18 plates. Nr. 5: la Botanica nel Pensiero 
Leo . Da Berardi. Pp. 40 +17 plates. 
Nr. 6: bg op der negli Вотњы di Leonardo 
De Vinci. denen Pp. 48--7 plates. 
ме 7. Tend, Da Vinel e E Momia раа 
Da Giovanni Btrobino. Pp. 100. Nr. 8: l’Anatomia 
Seu pe 64 GL M) Nro. B болер 
Benaldi. lates). n 
Ideelità Кэбир же sis" Batik ^e della 
Teonice “Leonardo De Vinal" Da Guido Uoelli. 
Pp. 102 (45 plates). Nr. 10: Vinoi Leonardo e la sua 
' ATTE De Renzo Cianchi. Pp. 106 (22 plates). 
Nr. Leonardo Architetto e Urbanista. Da G. U. 
Nan Pp. 182-8 lates. Nr. 12: il Pensiero Hatetioo 
di Leonardo Da Vinci. Pp. 80. (Milano: Museo 
Nazionale della Scienza e della Tecnica.) 
readers of Nature the value of eleven mono- 

graphs on the life and achievements of Leonardo 
da Vinci is limited by their being written in Italian 
and the fact that only Nos. 5, 7, 8 and Il contam 
bibliographies. АП but Nos. 8 and 12 are profusely 
illustrated, many of the pictures of the lavishly 
produced models sponsored by the Italian Govern- 
ment before the Second World War and now re-built 
to furnish the Italian National Science Museum in 
Milan (see Nature, 172, 377 ; 1958). Others among the 
illastrations will be familiar to those who visited the 
Royal Academy exhibition in London last year, and 
it is interesting to note the way m 
which Leonardo’s scientific methods of observation 
illumine his artıstio work on physiology, botany, 
geology and geography- The range of his interesta is 
astonishing, but there is still doubt as to how far his 
recordings were of his own original devices and, if 
сови еш абы кишер шы 
ments. Pamphlet No. 7 on textile machinery traces 
devices similar to Leonardo's right down to those in 
modern machines. Lees than justice is done to his 
work on seronautios in this series, although it is prob- 
ably true to say that no evidence existe to show that 
he had the slightest influence on the future, and some 
of his ideas were fundamentally unsound. Pamphlet 
No. 9 is largely an illustrated account of science 
museums in other countries designed to stimulate 
Italian interest in the Museum newly rained to 
Leonardo's honour in Milan. 


Physics 

By Prof. Noel C. Little. Pp. viil+648. (Boston: 
D. С. Heath and Company ; London: George G. 
Harrap and Co., Ltd., 1953.) 85». 


HIS „course represents a decided break from the: 


traditional approach to physics, for it is organized 
around five fundamental 
phenomena. Thus the wa 
heat, light and so on have been 
subject is presented as & unifled whole. Now all will 
agree that this method has undoubted merits; but the 
real test of ita effloacy is whether it will be more 
_ beneficial to students than the more orthodox 
| teaching. Apparently the author and his colleagues 

have used the course for many yeara and are satisfied 
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with the resulta; so far as British schools are oor 
cerned, one feels that it would probably take a lon 
time to establish such & departure from the orthodo 
method, whether desirable or not. 

For an elementary text tradition has again bee 
broken by the use of the «.x.8. system (probably th 
most useful) rather than the 0.9.8. system of unite 
while the British unite are confined to the gravitation: 
system ; it will come as в shock to the uninitiate 
student that the unit of force is the ‘newton’, not th 


The course is evidently well plannbd and exoellentl 
; the mathematics involved is quit 
simple, and many typical questions are worked out + 
the text. It ie sad, however, to find that the ter» 
*eleotromotenoe' ев our old friend ‘electra 
motive foroe' ; ааа Fale ae Бу gU E 
that students and engineers will continue to speak ¢ 
*e.m.f.'. 


Geometrical Optics 
By Dr. О. Curry. Pp. viii4- 178. 
Arnold and Co., 1953.) 21s. net. 
LTHOUGH the reviewer is not wholly satisfie 
that it is necessary or desirable to devote a separet 
ا‎ ae oe tios at this stage of the worl 
Ld. Curry, as & reeult of his e» 


(London : . Edwar 


necessary. 
the subject suitable for students in the two yea 
before в degree examination, at the same time keepir 
in view the underlying physical principles and il 
ultimate application. to optical instrumenta and the 


design.. 

Tè must Бө eaid at onoo that Dr: Curry has achieve 
his aim very satisfactorily, and he has studiousl 
avoided the temptation to lengthen the book t 
developing certain sections to a more advanced levt 
The explanations are very clear and easily followe 
and if any section can be singled out it is that on tl 
aberration of optical systems, which is particular. 
well done. 

Certain departures from the usual nomenclatu 
have been made. For example, р is used exclusive’ 
for relative refractive index, while the time-honour 
u and v for object and image distances have d» 
appeared. The so-called new Cartesian sign oo: 
ые лао ыо ен 
shes ar practice, and in this connexion dare we hoy 
карау en one convention will be adopted f 


River Purification 
A Legal and Scientific Review of the Last 100 Yea» 
By F. T. K. Pentelow. (Being the Buckland Lectur 
for 1952.) Pp. viti+68. (London: Edward Arno 
and Co., Ltd., 1953.) 5s. net. 
HIS small volume contains the text of the thr 
Buckland Lectures for 1952, which were deliver: 
by F. T. K. Pentelow, chief inspector of salmon ar 
freshwater fisheries in the Fisheries t 
the Ministry of Agriculture and Fisheries. The ft 
leoture—on the development of the law sape 


summary, 
y of Acta of Parliament. T 
deal with the effect of poll 


elements of the subject. 
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THE REOPENING OF PULKOVO OBSERVATORY 


[х 1835, Е. С. №. Struve was commanded by the 
Emperor Nicholas to supermtend the erection, 
vithout regard to expense, of an astronomical 
beervatory ab Pulkovo on the summit of the low 
ills some eleven miles south of St. Petersburg. 
« broad highway already led due south (actually 
> is & degree away from the true meridian) from 
he Admiralty spire in the centre of the city, and 
tho site chosen was on the line of thus road. The 
Jbeervatory, which “was acknowledged to surpass 
U others of its kind in splendour, efficiency and 
<ompleteness”, was opened in August 1839 with 
‘truve as director. The renown of the Observatory 
aainly rests on the incomparable series of meridian 
"bservations, made with great skill and care, without 
iterruption and with the same instrumentsa—s transit 
slescope for right ascensions and a vertical circle for 
eclinations. The value of these obesrvations to 
ositional astronomy 18 very great. But ite fame also 
sete on в broader basis, especially In later years. 
Pulkovo Observatory maintamed its 

Ibrough the Revolution, of 1917, and ite traditional 
rork on fundamental astronomy was continued on а 
igh level until the Second World War. During the 
sege of Leningrad m 1942, the Observatory was in 


the direct line of fire, and its site, commanding the 
plane of the city and clearly of military mnportanoe, 
was occupied by the enemy. The buildings wero 
completely destroyed, but the smaller instruments, 
the optical parta of the larger instruments and the 
more valuable recorda and books (meluding the 
Kepler manuscripts) were moved to safety ; among 
other losses the mounting of the 30-m. refractor was 
demolished. At the end of the War the Observatory 
lay in ruins. 

The rebuilt and re- Central Observatory 
of the Acadamy of Sciences of the U.S.S.R. at Pulkovo 
(Fig. 1) was formally maugurated on May 20-22 in 
the presence of some five hundred astronomers and 
scientists, moluding representatives from most coun- 
tries from Chma to the United States. The maugural 
&ddrees was given on the evening of May 20 in the 
hall of the y of Sciences in Leningrad by 
Academician Bardm, acting on behalf of the president 
of the Academy, who was ill. On the following day 
he declared the Observatory open by formally cuttmg 
the tape at the entrance to the main building; this 
ceramony was followed by the presentation of con- 
gratulatory addresses and a general inspection of the 
Observatory. Many of the addresses were in elaborate 





Fig i. 


General views of Pulkovo, Observatory: above, from the north; below, from the south 
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Fig. £ The Макы menucus telescope. The ultra-violet 
PUR EODD designe’ thr ына at the oad Gf cia polis gine 


bindings, and the Chinese delegation presented a 
magnificent red and gold alk banner. The following 
day was devoted to a series of papers describing the 
work of the Observatory by the astronomers in 
charge of the different departments. 

The main building of the Observatory has bean 
rebuilt exactly as it was (even to the date 1839 over 
the mam entrance), thus preserving 
the well-known mlhoustte of the 
three domes (actually they were 
turreta in the old building), which 
is such a fine landmark as seen 
from Leningrad. But two large 
wings have been added, containing 
offices, laboratories, residences for 
the director and senior staff, and a 
magnificent conference room ; sest- 
ing more than 250 in tip-up chairs, 

in marble, with fine cur- 
tains, with cinema projectors and 
Boreens, it must surely be the finest 
in any observatory. 

In the central building are the 
two famous old meridian instru- 
ments of 1839, restored and in work- 
ing condition, side by side with new 
instruments. One of these is & mir- 
ror transit in which ster es 
&re observed through fixed north- 
south telescopes by reflexion from 
& mirror, which is the only 

ving part; the resulta are en- 
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However, there аге eome twenty other groups Ой 
buildings and domes, a few still in course of erection 
The larger buildings comprise a hotel which car 
accommodate fifty studenta or guests, living quarter: 
for the staff, and a hostel for junior staff; there и 
even в kindergarten. Some of the domes and pavilions 
contain the pre-war instrumenta, such as the 7-in 
meridian circle (1914), the astrographs and the 
vertical telescope ; but there aro four or five entirely 
new instruments. Perhaps the most mteresting ii 
the 500-mm. Maksutov meniscus telescope (Fig. 2) 
designed for use with & spectroscope in the ultra 
violet ; ıt appears to have been built entirely in th: 
Soviet Union. 

Another remarkable instrument ів & polar teleacopx 
designed by the director, Prof. A. A. Mikhailov. Г 
must be one of the few telescopes with whick 
observations are made through a glass window ; thi 
allows the whole building to be thermally insulated 
The mstrument is operated by remote control, & 
that the observer need not enter the buildmg durin 
the night's observation. Osareful measurements shoy 
that, by excluding the body-heat of the observer 
internal refractions m the telescope tube are sub 
stantially reduced; there iB & still further reduotio: 
when the building 18 left sealed for several days. Fo 
aiumplicity the plate is fixed, and exposures are mad» 
by means of & rotating shutter in front of the objeo 
glaas ; the position of the pole is therefore determine 
on each plate from a series of short aros for each o 
four or five stars. The in feature is that th’ 
Loomis telescope at Yale, adapted for precisely th» 
same programmes, uses an entirely different design 
the long tube ia open to the outaide air, and the plat 
rotates to counteract the earth’s rotation. Th» 
eventual comparison of resulta from the two instru 
mente will indicate which choice of desirable an 
undesirable factors із the better. 

A rather revolutionary instrument is an mterfero 
meter (looking like a range-finder) designed by 
Academician Linnik for observing, with extrem: 
accuracy, the horizontal component of the separatio! 
of double-stars (see Fig. 3). By observing at differen 








сог. At present the three 
domes contain only mmor instru- 
menta or are awaiting new ones. 


The Linnfk interferometer for 
Academican Iannik is tn the 
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«our angles, the actual separation and position angles 
an thus be calculated. 

The horizontal solar telescope with ita several 
lifferent spectrographs is apparently giving good 
sulta, due mainly (according to Prof. Krat) to the 
xoellent definition which is а feature of Pulkovo 
luring the early summer. Some of the direct photo- 
yraphs, on в scale of 66 cm. for the sun’s diameter, 
ihow remarkable surface detail and solar granulation, 
with individual granules about 0-4” in diameter. 

It has been decided not to remount the 30-in. 
;»bjeot glam, and a new 32-in. objective has been 
sonstructed in Leningrad; а 
«mounting is being domgned. ' 

It is impossible to вазеев the 
nerit of an observatory, especially 
me of which the main work 18 
wtrometrio, from a guperfloial tour 
X inspection. To British ideas some 
of the buildmg work (largely done 
by women) is rather poor and some 
X the equipment rather narve. But 
he general impression is that Pul- 
хоуо ів & fine observatory, with & 
wide range of instrumenta, and, 
bove all, with a first-class staff 
under the direction of an astron- 
omer who commands world-wide 
cespect ; there seems every pros- 
eect that Pulkovo will attain the 
gminence in the future that it has 
30 justly been accorded m the 
past 


This account would not be com- 
plete without recording that the 
«ebuildmg of Pulkovo is but one 
of the many evidences of great 
astronomical activity in the Soviet 
Union. For axample, the Sternberg 
Institute and Observatory of the 
University of Moscow are being 
cebuilt on в grand scale on the 
Lenm Hills, in the shadow (as it 
were) of the towering new university buildings ; 
but the main observing station will be some twenty- 
dive miles south of Moscow. The openmg oere- 
monies were followed by two oonferenoes—one 
оп astrometry and the other on variable stars 
—both of which were the eleventh of & regular 
series стана by the Astronomical Council of 
the A y of Sciences. The numbers present 
at these conferences and the reporte from the 
different observatories oonfirmed the imoreasmg 
interest in astronomy. Other evidence is the great 
number of text-books, at all levels, being produced : 
some are extremely good. 

There is not, and perhaps has never been, any 
doubt as to the genuine desire of the Soviet astro- 
nomers themselves to co-operate with those of other 
countries ; the personal contacta at Pulkovo reaffirmed 
this, and it is greatly to be hoped that freer inter- 
course will be possible. 

The astronomers from the Western. countries (two 
American, one Canadian, two British, two French, 
one Belgian, two Dutch, one Norwegian, one Swedish 
and one Italian) are most grateful to the Soviet 
Academy of Sciences for making possible this 
meeting with their colleagues in the U.S.S.R., and 
for ita most generous and comprehensive hospitality 
both in Lenmgrad and later in Moscow. 

D. H. SADLER 
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A GREAT HAUL ОР AMBERGRIS 


By ROBERT CLARKE 
National Institute of Oceanography, Wormley, Surrey 


URING the last Antarctic whaling season a 

boulder of ambergris weighing 926 lb. was 
found in the large intestine of a bull sperm whale 
(Fig. 1). The whale, which was 49 ft. long, was being 
worked up on board the floating factory Southern 
Harvester on December 21, 1953, in 58° 23’ B., 
14? 18’ W. 





8 Ib taken from 


а sperm whale in the Antarctic on 
PA by адаа тоа арап Ohr Saloess^ and Oo) 


Although this boulder is no doubt the largeet single 
mass to be properly examined and authenticated, the 
figure of 926 lb. is actually exceeded by four others 
in the literature. However, when these figures are 
examined, at least three of them do not necessarily 
refer to & single mass from one whale: the largest 

із to be found m The Times of December 16, 
1947, which printed a report that the Brazilian 
steamer Arara ohanoed upon ten tons of ambergris 
at sea. This was described as a “gray, odoriferous 
mass”; but 16 is not conceivable that such e quantity 
could have come from one whale, and, if the sub- 
stance was &mbergris and ita weight not exaggerated, 
then it could only have been ап extraordinary drift 
of numerous lumps of flotsam ambergris close to- 
gether. The other three are more reasonable 
when judged by the present haul. 983 Ib. of ambergris 
were entered in the manifest of the whaling bark 
Splendid of Dunedin, New Zealand, m 1883!; but 
this was & produotion flgure &t the end of & whaling 
voyage and so may have included ambergris from 
more than one whale. The Portuguese Fisheries 
Statistacs record 928 Ib. (422 kgm.) from San Miguel, 
Azores, in 1944; but this may have comprised a 
lump of 708 Ib. (822 kgm.) plus one or more smaller 
finds’. The only figure, in fact, which specifically 
refers to & single mass of ambergris greater than tho 
present haul is one of 982 lb. and describes ambergris 
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which once belonged to the Dutch East India Com- 
pany’. Even here van Beneden and Gervais (p. 304) 
thought they should record this gigantio mass 
cautiously and therefore suggested that it might be 
' an agglomerate of several pieces stuck together while 
innere laste Mae al evn Toa eoria whale. 
But the present haul weighs only 56 lb. leas, so it 
seems reasonable to admit this 082 Ib. mass from the 
dh p D COD ш шше ышы шуп 
mass of ambergris, the preeent haul of 926 Ib 
taking second place. A lump practically as large, 
weighing 924 Ib. (420 kgm), is recorded from a 
sperm whale taken on the Australian coast many 
years ago‘. 

The present mass is 05 in. long and its greatest 
diameter measures 30 in. In the same factory ship, 
on November 21, 1047, and in 55° 59' 8., 08° 82’ E., I 
had the good fortune to find and examine a smaller, 
but still notable, boulder of ambergris which weighed 
840 Ib. and measured 26 in. across its greatest 
diameter’, Presumably because of their size, very 
large lumpe of have been said to be in- 
variably found in the stomach of the whale and not 
. In the intestine*. But both masses from the Southern 
Harvester were found in the large intestine, which 
is the organ where I have in the Azores onoe or twice 
found small ‘parcels’ of ambergris, and where, indeed, 
have been made all thoee ambergris finds inside the 
whale for which reliable accounts exist. Now, with- 
out measurements to hand, I recollect the adult 
sperm whale’s large intestine as measuring 6 or 7 in. 
in collapsed diameter. These ambergris weights and 
measurements, combined with в glance at Fig. 1, 
therefore show how astonishing it is that a sperm 
whale is able to carry, within an intestine which can 
distend fourfold without rupturing, such а vast 
weight in ita body and can still mamtain ita digestive 
processes and not appear obviously sick. For both 
these whales had food in their stomachs and both 
were in good’ condition, although for nearly two 
centuries it has been customary to say that ambergris 
comes only from sick, lean whales. 

The nature and origin of this intriguing substance 
are problems which deserve to be re-examined. 
Modern text-books either describe ambergris as a 
"biliary concretion” or as a substance arising from 
irritation of the intestine by the horny beaks of the 
equid which form the chief food of the sperm whale. 
Schwediawer’, however, in 1788, wrote: “We may 
therefore define Ambergris to be the preeternaturally 
' hardened dung or faeces of the Physeter Maoro- 
cephalus, mixed with some indigestible relics of ita 
food”. By the examination of these two great 
mases, and of smaller finds, and by descriptions in 
the literature, І am led to a similar conclusion. Looel 
increase in water absorption by the large intestine, 
and the chemical transformations enacted by the 
resident intestinal bacteria, probably bai play their 
pert in the formation of ambergris from fæoes im- 
pacted around some matrix of indigestible material. 

It may be possible to produce ambergris in the 
laboratoryeby moubating sperm whale fmoes in suit- 
able conditions. The matter is of some commercial 
importance because is is stil a valuable 
commodity without equal as & fixative in perfumes. 

An account of ambergris is projected which, besides 
describing ita history and logy, ita compoaition, 
Ки elena wea а саго ыш 

whale in the way briefly indicated here 

I would like to thank Messrs. Chr. Salvesen and Oo., 
' owners of the Southern Harvester, for their facilities 


NATURE 


.! Verdi, А. Н. 


July 24, 1954 von 174 


in 1947—48 and in May .of this year when I examined 
the new find; I am grateful to Mr. Desmond King 
and to Commander Percy Ashe, R.N., respectively 
chief chemist and whaling inspector of the vessel, 
for their kind assistance. 
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SOME CHEMICAL ASPECTS OF 
ABNORMAL GROWTH” 


By Pror. Р. BERGEL 


Chester Research Institute, Institute of Cancer 
Research, Cancer Hospital, London, S. W.3 


GUE chemical aspecta of normal growth and 
development were considered by me last year! ; 

very little has since been lished to add to our 
limited knowledge in these This is particularly 

so with respect to the fundamental problem of re. 
duplication of specific fimctional and structural 
macromolecules in the cells. In this article I 
aball deal with chemical-biological problems con- 
nected with abnormalities of growth and develop- 
ment of a non-malignant character. One haa to 
assume that during the normal processes a most 
admirable harmony prevails between the stimuli and 
inhibitors whioh act at the right moment on the 
correct oell or tissue receptors. When this harmony 
is upset, disorders of growth, or during embryonic 
stages, disturbances of differentiation and morpho- 


genesis, or both, are ced. The expert can 
а is ee E 
body level*-*. 

Disorders of Growth 


One distinguishes between hypertrophio and hyper- 
plastio states, on one side, and a hic and hypo- 
plastic on the other. The latter, amount to 
diminution in size of an organ or muscle, are due to 
shrinkage of tissue or reduction in the number of 
cella and are usually oonneoted with 
lowered metabolism. Whether this is caused by old 
age, malnutrition, starvation, disuse or traumatio 
damage, the normal turnover of metabolites, that is, 
the synthetic and catabolic of the cells, 
has decreased. Often, vitamin defloiencies oon- 
tribute to these reductions, resulting in irregularities 
of enzyme functions. In some cases they are the sole 
primary cause, as in the muscular dystrophy of 
rodents through vitamin E defloienoy*. Hormonal 
deficiencies, apart from their overall affect, often 
produce glandular atrophies and hypoplasias: for 
example, pituitary dysfunction causes, under certain 
conditions, thyroid and adrenal hypoplasia!*. Hypo- 
plasia seems to be present also in the bone marrow 
of some anemic patiente; but pernicious anemia and 
retuculoses often show the opposite, namely, hyper- 
plasia. 

This hyperplastio state, which is due to an morease 
in the number of oells above the normal, occurs 


* Synopsis of two lectures given at eae 
University Collage, London, on February 4 and 9, 1 
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equently together with hypertrophy, meaning an 
largement of cells, fibres and, with them, of tissues 
od organs. At other times, h hy oan be 
bserved on its own, and might be of a physiological, 
daptive or compensatory nature. While the preg- 
ant uterus with ita fibres enlarged ten times their 
mgth and four timea their width representa a 
hysiological oase, the over-axercised motor muscle 
1 the ‘strong man’ illustrates that of the adaptive 
rechaniam. A typical example of the compensatory 
ype can oocur in double organs, such aa the kidney, 
тегә, after removal or atrophy of опе half, the 
emaining half is enlarged. This hypertrophic 
ection can surprisingly be enhanced in rata, 
ooording to Gross and Meier", by domng them with 
ortisone, which usually suppresses protein synthesis. 
‘hus the biochemistry of hypertrophy and also of- 
yperplasia deserves further attention, particularly 
8 the results may throw some light on that of 
oalignanoy. 

Before giving more details of abnormal growth, it 
aay be useful to mention differences between the 
wo forms of ехоеввіуе growth whic molude benign 
ximours and neoplasia of a malignant character. 
although the dividing line between benign abnorm- 
lity and cancer is not always well defined, rt oan be 
aid that the main differences are these: truly 
seoplastic tissue is capable of invading normal tissue, 
& oan cause secondary tumours or metastases, is, 
mder experimental conditions, transplantable within 
he same species, and shows histological and oyto- 
ogical irregularities. While it has been found that 
essation of action of а stimulus or an appropriate 
inhibitor which may be one of the primary causative 
agents in the formation of hyperplastic and neoplastic 
issue will lead to regression or even arrest of the 
ormer, malignant neoplasia shows irreversibility or 
sutonomy. At present the most favoured hypothesis 
as to the cause of neoplasia on a cellular lev ig that 
he cell has undergone a change in its somatic- 
senetical characters and is gradually losing some of 
ta differentiation characteristics. It has acquired, 
wostead, the growth potency of immature embryonic 
sella without obeying, as they do, the oontrollng 
nfluence of the tissue to which they belong or the 
»rganism as a whole. However, biological and, 
varticularly, chemical differences between canoer 
sells, abnormal and normal oells are more of a 
quantitative than a qualitative nature. 

Numerous examples of such quantitative differences 
(1 biochernical behaviour have been quoted in the 
iterature*. On the whole, benign hypertrophic and 
typerplastic abnormalities yield, in several respects, 
*sulte occupying а medium ition between those 
»btained with normal and t material. This 
B the case, for example, with respect to the oxygen 
sonsumption in the absence and presenoe of succinic 
moid in conformity with Warburg’s original observa- 
лоп of the derance of aerobic glycolysis in 
tumours. It also becomes manifest when comparing 
the amounts of trace elements present in normal, 
hyperplastic and neoplastic вртеа» Ав this 
problem of trace metals in tissues, particularly in 
wiew of the part played by some of them as enzyme 
activators, deserves further investigations with 
improved analytical methods, & start has been made 
by workers at the Cheater Beatty Research Institute 
i re ee ока гш, to assy 

at number of normal and abnormal tissues, 
malignant tumours, as to their contents 
of major and mmor metallio constituents. 
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In the following, в few examples of hypertrophio 
and hyperplastic conditions are given, together with 
relevant experimental findings. Not only the tissues 
of animals and man may show abnormalities of 
куш bat also plante afo апып io Funi ciora 

‘ '. Crown gall, for example", is caused 
p a microbe, Agrobacterium fumefaciens, and. 
simultaneous injury. This plant tumour shows some 
similarities with mammalian neoplasms as it is 
&ubonomous and transplantable. There exist other 
galls? of a more benign nature which are produced 
by certain insects when laying their eggs, by msertion 
into the plant tissue. The character of these galls is 
determined by the insect species or by the active 
chemicals released by it, and not by the plant species. 
It would be very desirable if the substances causing 
these abnormalities could be isolated. This is the 
more important as growth regulators, such as indole 
acetic acid, when injected mto plant tissue, can 
initiate the formation of galls having greater likeness 
to those roduced by insects than to the malignant 
orown . But the situation is somewhat com- 
plioa by the faot that plant tissue, invaded by 

Agrobacterium, shows an increase in indole acetic 
acid content, and that early crown gall transfers'* 
are suppressed by maleic hydrazide, a typical indole 
acetic acid antagonist. Although mush can be learned. 
from growth abnormalities in planis, their production 
by insecta and relatively simple growth regulators 
should introduce an element of caution into oom- 
р о O 

the other hand, it has bean established that the 
activity of protozoa, bacteria and viruses oan lead to 
abnormalities in avian or mammalian tissues. This oan 
be demonstrated in human skin!’ where, apart from 
verruoa or warts, oaused by mechanical trauma, possibly 
followed by an infection, a disease called molluscum 
contagiosum occura. There the agent producing 
proliferation is & virus, while, in keratoderma blenor- 
thagica, cocci are responsible for the histological 
changes. We are only slowly learning what these 
changes mean in chemical terms, with regard to 
enzymes, proteins, nucleic acids and other cellular 
constituents. 

It із not unlikely that continued investigations will 
reveal that other agents, whether physical or chemical, 
causing disturbances of growth, produce similar meta- 
bolio irregularities in the end. In the case of injury, 
taking again the skin as an example, where & moat 
admirably ordered process of regeneration takes place 
normally, the repairing tendency, particularly of the 
connective tissue, may become exaggerated and 
collagen synthesis too abundant. The consequance 
is cheloid formation or scarring. Looking at other 
parts of the body, such as glands and organs, one 
finds that hypertrophio or hyperplastic changes can 
develop due to a number of different factors. In 
those parts of the body which are under the control 
of hormones, often an imbalance of hormonal pro- 
duction is at the back of pathological changes. One 

studied m great detail is the thyroid!*, where 
yper- or hypo-activity of the iodo-thyropines may 
lead to various forms of goitre accompanied by other 
symptoms of ill-health. The sex organs are par- 
ticularly sensitive to changes in the quantities of 
steroid derivatives such as cxtrogens, androgens and 
речке, either as growth stimulants or in- 
отв, and in this connexion it is interesting to 
note that Boyland e£ aj.” have succeeded in producing 
hyperplasia in testes of young cockerels by application 
of certain sulpha drugs, such as sulpha mezathine. 
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Tig. 1. POSSIBLE PRIMARY CAURATIYB Aguas inp Facrors oF ABNORMAL GROWTH AND DEYELOPMENT 


Physical ‘hysiclogical Gense&ical Virsd-Parsaluonl 
Injury ‘eat Hormone- of enxyme-' Genes 
Cuts use Cold thyroxine, sex-bormones, carrying abnormal 
Wounds Disuse ) 
Burna dafieencies Lom of genes 
Los of (А and B vitamins or саит 
one part co-enxymo deficiencies) cellular 
ofa VA ¥ от ба$аһоНап or 
double Ultra-violo4 rays Lack or exoems of abnormal 
organ Teduplica ton 
Gamma-rays 
Pregnanoy чо, 
Friction Oyto&oxyo and rrutagsnio compounds Нхегсме Warma, sto. 
Imtaton (for axample, nitrogen 
mustarda and others) 
tios 


The effect obeerved is independent of the beoterio- 
statio action of the drugs and is not neutralized by 
the administration of p-aminobenzoic acid or folio 
acid. Green", when injecting an androgen into 
goldfish, has succeeded in producing epithelial hyper- 
trophies, which the males develop normally the 
breeding season. on gill plates and pectoral fins. With 
regard to oestrogens, numerous results have been 
reported on their growth-stimulating effects". While 
the original observation of hyperplasia of the whole 
uterus in rodents following prolonged application of 
such œstrogens was extended by Horning™ in the 
rabbit to the formation of discrete tumours, so-called 
flbromyomste or fibroids, others, and particularly 
Lipechute™, found that under certain conditions 
female gumee pigs developed such fibroids, not only 
of the uterus bui also of other organs in the abdominal 
cavity. Such proliferations, however, were reversible 
and regressed when the application of the cestrogenic 
substance was stopped; only in exceptional cases 
did they show irreversible and, thus, malignant 
properties. Lipschutz, who established that fibro- 
matogenio activity went parallel with the wsatrogenioc 
activity of the drugs used, discovered that other 
steroids, among them ne, androgens and 
deoxyoortioosterone, showed flbroid-preventing 
effeote. Strangely enough, cortisone and related 
compounds turned out to be mactive. АП these 
experimental resulta are, of course, of great value in 
human medicine, which has known the spontaneous 
formation of fibroids and non-malignant tumours for 
a long time. It seems that, in woman, sex hormone 
imbalance is also one of the causative factors. 
There are in man a number of other organs which 
are prone to benign proliferative abnormalities, such 
as the intestines, the kidneys, the reticulo-endothelial 
system and others. Interesting resulte have been 
obtained by Haddow™ when injecting rodents with 
ix pairs, aetna Socii RO ETOUR ia inia 
and Among others, the oocurring 
хап terin produced hypertrophy of the kidneys 
x cdd ee T um o el 
division in the epithelrum of the tubules. These 
effects are revermble and may be due to inter- 
ference with activity of enzymes. A number of sub- 
stances synthesized by Timmis, Коев e£ al. were 
therefore as to their inhibition on one of the 
enzymes of nucleic acid cataboliam—namely, xanthine 
oxidase—and for their kidney effects. Although in 
some oases the in two and $n ойто activities, or their 
absence in these two effects, showed good correlation, 
in others no such could be noted™. It is 
therefore unlikely that the hypertrophy is solely due 
to the inhibition of xanthine oxidase, and work is 
continuing on other enzymes and metabolic eventa. 


Disorders of Development and Morphogenesis 


Just as disorders of growth are the consequene 
of irregularities of cellular and tissue metabolism, к 


disturbances during the embryonio period and there 
after aro followed by disorders of development anc 
morphogenesis and result in malformation. 

Last year! an attempt was made to summarize tht 
state of the biochemistry of enesis аз TEVIEWEC 
by Needham", Brachet!' and others. Space does now 
permit me to go into details as given durmg шу 
recent lectures", and it must suffice to mention recen» 
findings by Toivonen** which seam to confirm thr 
existence of specific evocators, released by organizer 
regions and inducing in competent areas of the ovum 
the development of neural and mesodermal tissues. 
Brachet"? has emphasized the close link betweer 
morphogenesis and the gradienta of ribonucleic acid 
in the fertilized egg. He has also mentioned the dis- 
turbing effects of chemicals or oxygen deficiency 
leadmg in extreme cases to the arrest of development 
It becomes more and more apparent that any dis 
turbance of the еа between organizers ano 
the growth process of the embryo wil produc 
developmental disasters. Such disasters can be, o» 
course, genetically conditioned in that the sperm o» 
the egg have carried abnormal genes. Ав genes am 
known to control enzyme synthesis and the vite 
reduplication of other cellular constituents, ib i 
obvious that abnormal ones will brmg about abnorm 
alities in the embryo. On the other hand, outaide 
factors, whether they sre of physico-chemical o 
parasitiocal nature, can cause maldevelopment anc 
malformations. Thus, temperature, radiation, toxi 
concentration of ions or drugs do more harm duri 
this sensitive period than at any other time. Girouc 
and collaborators’! have demonstrated that alighs 
vitamin deficiencies in the rat, which do not toucr 
the mother animal, will produce most serious mal. 
formations in the embryo. While he has studiec 
mainly the effects of shortcomings in the B group o> 
vitamins, other vitamin deficiencies, such as A, eto. 
have been shown to cause maldevelopment even ir 
the pig. A temporary lack of oxygen during incuba 
tion of chick eggs, as demonstrated by Büchner e 
al.™, will lead to malformations of the heart and tht 
major blood voesels, and cortisone, again in the same 
animal, according to Chester Stock e£ al.4, suppreaset 
overall growth.  Forbus* describes, with regard t« 
human pathology, a great number of abnormalitia 
in whole organs and limbe, which are reminieoen! 
of those produced experimentally as already men. 
tioned. Apart from в complete breakdown om 
development which leads to produstion of amorphous 
embryonio masses, abnormal twinning may give rim 
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о the formation of monsters and teratomas which 
n the old days have often formed the subject of 
‘airy tales and sagas. Giants and dwarfs are also 
lescribed, or men with supernumerary or misamg 
imbe, eyes and features. Each of these abnormalities 
в known to modern embryologists or pathologists 
аз hyper- and hypo-genesis, inoluding those 
nalformations which, due to endocrine defloienocies, 
nay turn up as late аз in childhood or even later 
still 
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All these disturbances of development have many 
'eatureg m common, in some yet incompletely recog- 


peri with disorders of cellular and tissue 
acing, itis porminible to sperat 
"e dus el ioally from irregularities of 


»ellular relin or metabolism in the form of 
‘ailurea of normal protein or nuoleio acid synthesis 
and thus enzyme or hormonal imbalance. Consider- 
«ng the possible primary causative agents and factors 
f abnormal growth and development, one can arrive 
entatively at a diagram as shown in Fig. l. In 
'onclusion, one may state with Ingersoll: “In nature 
here are neither rewards nor punishment, only 
'ongequenoes"' , 
1 Bergei, F., Nature, 171, 905 (1953). 
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OBITUARY 
Prof. T. б. Hill 
Tuomas Овован HILL, emeritus professor of plant 
physiology in the University of London, died on 


June 25 at his home at Hambledon near Godalming 
in his seventy-ninth year. 

Born in London in 1876 he was educated at St. 
Olave’s Grammar School and the Royal College of 
Science. Не was for a time demonstrator in biology 
at St. Thomas’s Hospital and in later years seemed 
very proud of his early connexion with this Hospital. 
After holding various lectureships in the University 
of London he became, in 1912, reader in vegetable 
physiology at University College, London, and 
following F. W. Oliver’s retirement in 1929, professor 
of plant phymology and head of the Department of 
Botany. 

His Department was в very happy опе; all students 
who entered it, and not only those reading special 
botany, were made to feel they were members of the 
Department. To tea entering his Depart- 
ment for the first time ‘T.G.’ gave the appearance of 
being fleroe and rather awe-inspiring. But as one got 
to know him better one realized that beneath the 
gruffneas of manner he was 6 kindly gentleman—more 
than a little sentimental and not without his prejudices. 

It is perhaps worth recording the advice ‘T.G.’ 
gave to one assistant lecturer he had sppointed. 

‘Prepare all your lectures carefully and thoroughly 
and always tear up your notes after you have given 
your lecture.” His own lectures were models for any 
beginner to follow. He used few notes and spoke 
luoidly and fluently. It was & delight to listen to him 
build up an argument in a way that made the topic 
seam both logical and easy. The important points 
would be brought out by telling phrase or 
striking analogy (generally far removed from botany). 
The result was a course of lectures which fifteen years 
later still remain vividly in the mind. 

T. G. Hill's botanical researches fall into two parts. 
The first part of his researches was devoted to plant 
anatomy, and he never lost his interest in this fleld. 
His most important anatomical work was perhaps 
the series of papers published with Ethel de Fraine 
on seedling structure. The work was at first based on 
a phylogenetio point of view ; but the final paper in 
the series ( worth reading) in the Annals of 
Botany, 1918, marked the end of an era. The point 
of view had changed; the varying structure of goed- 
lings was not to be interpreted phylogenetically but 
physiologically ; the investigation had become a 
study in causal anatomy. 

The second oC Hill's arches vone piant 
chemistry metabolism and was carried out largely 
in collaboration with Dr. Paul Haas (then reader in 
plant chemistry). They were the Ягвь botanista in 
Great Britain to study an oxidation-reduotion system, 
hermidin, from Mercurialis perennis. Later appeared 
a long series of biochemical papers on the metabolism 
of marine algae. This was pioneer work in а field the 
importance of which is only now being generally 
realized. 


In 1913, with Dr. Haas, he wrote ‘The Chemistry 
of Plant Prod ", which became & standard work. 
It is now, of course, somewhat out of date, but Vol. 2 
on “Metabolic Processes” oan still be read by students 
with profit, for its dynamic method of approach and 

tion. It must remain a matter of regret that 
the authors did not see flt to revise this work. 
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Aa a member of F. W. Ohver's mui 
paid many visite to Blakeney Point, Norfolk. One 
result of this wás his ре (with J. H. Hanley) on 
"The Structure ad T ater Content of Shingle 
Beaches”, as well as studies on the oamotio preesurea 
of salt-marsh plante. 

In 1815 he published ‘The Essentials of Illustra- 
tion". This book was not without ita effect the 
standard of illustrations in biological j ; but 
it never became well known and indeed was not 
noticed in any botanical journal. In later years 
‘T.G.’ suggested that this might have been because 
some of the material he used for his illustrations was 
rather frivolous. 

From 1911 T. G. Hill served in the University of 
London Officers’ Traming . He was adjutant 
during the First World War, major in 1917 
and i his commission in 1919. During the 
Becond World War he took his department to Bangor, 


. 


Biochemistry at Oxford : 
Sir Rudolph Peters, F.R.S. 


Sre БКорогрн PETERS retires at the end of the 
present academic year from the Whitley profeeeorship 
of biochemistry in the University of Oxford, a post 
he has held since 1928. Peters studied ав an under- 
graduate at Carus College, Cambridge, of which he 
became Drosier Fellow and Tutor. He took his B.A. 
in 1911 and graduated M.B., B.Chir. ш 1915. After 
research and lecturing in biochemistry at Cambridge 
he joined the R.A.M.C., being awarded the М.С. 
with bar during the First World War. In 1919 he 

the M.D. degree of i At Oxford, 
from 1923 onwards, he built up & flourishing school 
of dynamic bi and found the first clue to 
the mode of action of thiamine from а study of ite 
in vitro effecta on metabolic processes. In the Second 
World War the development of British Anti-Lewisite, 
a substance of usefulness in a wide range of metallic 
poisonings, was a delightful example of the practical 
outoome of theoretical considerations. More recently, 
Peters has investigated. the toxic action of ftuoro- 
acetic acid and has elegantly demonstrated how the 
incorporation of this substance into constituents of 
the tricarboxylio acid cycle leads to toxic action. 

Peters has earned distinctions. He was 
elected a Fellow of the Royal Society in 1985, receiving 
& Royal Medal in 1949 and delivering the Croonian 


Lecture in 1951. Many honorary and many 
distinguished have been held by him, 
including the Dunham at Harvard 


versity. 1946-50 he was a member. of the 
Medical Research Council. Oaius College elected him 
an Honorary Fellow in 1951. Fortunately, he will 
not be lost to the world of science on his retirement 
from Oxford, since he takes up a post with the 
Agricul Research Council p? the Institute of 
Animal Physiology, Babraham. 


Prof. Н. A. Krebs, F.R.S. 


Pror. Н. A. Keres has been appointed to succeed 
.' Bir Rudolph Peters as Whitley professor of bio- 
‘chemistry at Oxford. He has been professor of bio- 
chemistry in the University of Sheffield since 1945, 
and the award to him, jointly with Dr. F. Lipmann, 
of the Nobel Prize for Medicine for 1953, waa noted 
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with a zest which must at times have been a trial t 
his hosts. He was nearly seventy when he retirec 
‘T.G.’3 retirement was spent at his home 1 
Hambledon. He was well known ‘and liked m th 
and wil be remembered for his kindness 
especially to the ohildren. He waa a keen supporte 
(and critic) of the Hambledon Cricket Club and serve 
as præsident. Не waa also at one time president of tb 
now defunct Hambledon Garden Club. 

During the post-war years he became & governc 
of Quildford Technical College, in which he took 
great interest. , he resigned a ‘fe 
months ago, when he was no longer able to get to i 


governors өмү: 

At University College "T.G.' waa well known an 
vel kad аыл коль He will be remer 
bered with respect and affection by many studen» 
and colleagues. D. J. B. Warm 


NEWS and VIEWS 


in these oolumns last year (Nature, 172, 887; 195$ 
Prof. Krebs was educated at the Universities ' 
tiingen, Freiburg 1. B., Munich and Berlin, beir 
deis: th ine De darini о Exot Otto Warbu» 
at Berlin-Dahlem during 1926-80. Не went 1 
Cambridge as & Rockefeller Research Student in 19: 
and was appointed demonstrator in biochemistry : 
that University in the following year. In 1985 ] 
was appointed lecturer: in pharmacology m tM 
ee ee D 
converted to that of lecturer in bi 
then to professor.  Bmoe 1946 ho haa ale bo 
director of the Medical Research Counoil Unit" fe 
Research in Cell Metabolism at Sheffield. i 
Prof. Krebe's work has largely been coli 
with the study of metabolic 
1933, in collaboration with Шерон ho 
B Robaina ы иш LE t ne TA iv 
7 with the participation therein of ornithine, citrullix 
and arginme by means of a cyclical process, a theo. 
that was afterwards the centre of controvers 
although it is now widely accepted. In 1937 he p 
forward his now classical citric acid cycle ав & pat 
way of oxidation of carbohydrate, and it has sin 
become clear that this cyole is concerned not on 
with oxidation of carboh; te -but also with th 
of fat and of protein. deed, as the years’ ha 
passed, the i of the citric acid суо! h 
grown rapidly, and Krebe's original idea has 
amplified rather than modified. , More recent} 
Krebs and his colleagues have been especially int 
ested in the, movement of substances across mer 
branes, and the significance of such movements 
metabolic processes in general. His Medical Resear 
Council Unit will accompany him to Oxford, and 
is to be hoped that there will be no more thazi 
slight interruption of reseatch as the result of t) 
move. 
Evidence for the Antiproton s д 
Іт ів firmly believed by most theoretical physici 
that the antiparticle to a proton oan exist. . Inde 
if the proton is to be described by modification 
the Dirac equation, the existence of negative ener 
states is required. This particle should beer the sax 
relation to a proton as does the positron to an al- 
tron. Should it be possible to create such a parti 


me 
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by a proton-nuoleon oollision, the incident proton 
will require a kinetio energy of at least 5:6 x 10° 
electron volts. At present only one particle &ooeler- 
ator, the Berkeley ‘Bevatron’, exista which is designed. 
to reach this energy. At this energy the production 
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of antiprotons is not expected to be very copious, and’ 


their abundance relative to other particles formed 
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anoe of Rutherford’s early New Zealand background 
in the development of his character. The Leotures 
make fascinating reading, because their subject was 
a fascinating personality. Perhaps none has summed 
up Rutherford better than the late Sir James Jeans 
in в tribute after Rutherford’s death : 
*. . . In his flair for the right line of approach to 


will probably be far smaller than in many ooemio ray а problem, as well aa in the simple directness of his 
Phenomena which have already been extensively methods of attack, he often reminds us of Faraday, 
mveetigated. The problem of the conclusive identa- but he had two great advantages which Faraday did 
fication of the antiproton may be a 41010116 one for not exuberant bodily health and 
some time to come. A direct mass and sign measure- energy, and second, the opportunity and capacity to 
ment might be expected to identify it.‘ However, this direct a band of enthusiastic co-workers. Great 
would require & high precision to distinguish it from though Faraday's output of work was, it seams to 
known negative heavy mesons of mses greater than me that to match Rutherford’s work in quantity, ай 
half the proton mass. Further, any such direct mass well as in quality, we must go back to Newton. 
and sign determination could, in itself, always be Rutherford was ever the happy warrior—happy in 
attributed to a new type of negative heavy meson. his work, happy in its outcome, and happy in ite 


There is в characteriatio feature of ап antiproton human contact’. 
that should render ite identifloation more simple. On 
coming to rest in matter, ап antiproton should be 
attracted into the nucleus of an atom and annihilate 
itself and one ordinary proton. This process, liberating 
as баз} mesons (or lees probably y-rays) twice the rest 
energy. of the incident particle, is by definition unique 
to an antipartiole, a ee eo idc 
One оовшіо ray event has been seen in a 
oloud chamber by DeStaebler, Bridge, Ош ы 
Rossi (Bull. Amer. Phys. Soc., 29, No. 4, 74; 1954), 
which is consistent with this process, and hard to 
reconcile with an alternative explanation. Within 
the past year the use of large blocks of nuclear 
emulsions, and the combination of magnet and 
multiplate cloud chambers, have both greatly ~ 
increased the amount of information ‘that may be 
obtained from the observation of a single particle. It 
is quite possible that with the aid of these techniques 
conclusive evidence for the existence of the anti- 
proton may be found in the near future. Moreover, 
it may become poasible to identify the annihilation 
products of machine-produced antzprotdns by a 
counter experiment, even if the particle is not 
detected. 


Reeollectlons of Lord Rutherford 


Ar therequest ofa number of its Fellows, the Physical 
Society has гес ee 
Lectures in & klet entitled Ferre 
who knew him" (pp. 60; from the Physi 
1 Lowther Gardens, London, 8.W."; rive 5а. to 
members or 85. 6d. to non-members, with 6d. postage). 
All five Lectures are reminiscent m character and 
are obviously tributes by men who, like so many, if 
not all, of Rutherford’s research workers, had fallen 
under the magio spell of their chief. There are a 
number of illustrations, some of which are rather 
charming in that they are anapehots, for the most part 
rather poor ones, taken from photographio albums 
and no doubt highly еы, un- 
fortunately, the uotions are very The 
Leotures are by Prof. H. R. Robinson ester 
proud Bir John Ooekoroft (Cambridge period); 

M. L. Oliphant; Dr.-E. Marsden; and Dr. 
А. B. Russell (Manchester pros Perhape the 
Lectures z Prof. Robinson, John Cockaroft and 
Dr. E are the more personal, or even anecdotal, 
of the five; Prof. Oliphant's Lecture is an attempt, 
in all too ahort в space, to appraise the i of 
Rutherford and his work upon the soienoe and lite of the 
present time, and Dr. Marsden, as befita the only New 
Zealander, for the most part emphasizes the import- 


Nuclear Reactor In Stockholm 


Ox July 18 & nuclear reactor moderated with heavy 
water and using natural uranium was started in 
The reactor, which is of the CP 3 type, has 

been built by the Atomic Energy Co. in Stockholm, 
a company jointly owned by the Government and 
private industry. The reactor is located in an under- 
room in the neighbourhood of the Royal 
Institute for Technology. Oonstruction was started 
in the middle of 1951. The designed power is 300 kW. 
and the heat is disaipated by circulating the moderator 
through a heat exchanger, where it is cooled by air. 


Work of the British Council 


Tus tribute to the value of the work of the British 
Council which was paid six years ago by the Select 
Committee on Estimates was fully endorsed on both 
sides of the House of Commons in the debate on 
Overseas Information Services on July 6. That 
debate arose essentially out of the failure of the 
Government to reach any decision on the recom- 


. mendations for the re-organization of these services 


in the report presented a year ago by Lord Drogheda's 
Committee. The second annex to that report, of 
which & summary was published in April last (Over- 
seas Information Services. Miscellaneous No. 12 
(1954): Summary of the of the Independent 
Committee of Enquiry into the Overseas Information 
Services. (Отоа. 9188.) Pp. 56. (London: H.M.8.O., 
1954.) ls. 0d. net), reviews the work and requirements 
of the British Council and, while makmg proposals 
for curtailment and of the Council’s 
work in Europe, streases the value of the work being 
done elsewhere. The Committee was well 
i with the standard of the staff in those British 
Council centres it visited, and directs attention in this 
report to the importance of establishing a long-term 
programme for British Council work overseas and 
sticking to it if staff of high quality are to be attracted 
and freed from the atmosphere of frustration and 
uncertainty in which the Council works to-day. The 
recommendations of the Drogheda Committee, in- 
” eluding provisioris for pensions, staff allowances, etc., 
would increase the total annual granta to the British 
Council by about £680,000, thus restoring the 
position to about what it was during 1948—49. What 
ib believes the British Counc needs more than 
anything else is a five-year programme of develo; 
Genk with sus dante that Бо песама Dans 
will be provided for its execution. 


* finances 
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E This principle of the quinquennial found 
general support in the debate on July 6, and the 
need for cantinuity was admitted even by the 
Government kesman, Mr. Anthony Nutting, 
"though he deo to oommit the Government to 
any specific action on the report; by implication, 
he rejected the easential ion of the 
Committee, namely, that information work, whether 
conducted by the British Broadoasting Corporation, 
the British Council, the Oeritral О ое of Information 
or individual Government Departmenta, should be 
viewed as a whole with ita strategy planned and its 
guaranteed over a period of years. While it 

would thus appear that the Government i is unwilling 


the attacks made on the British Oouncl and its 
work, particularly those being made m the Beever- 
brook press. The British Council Staff Association 
has recently replied to these attacks by. publishing 
at Ив own expense & pamphlet entitled '"The Beever- 
r ee: 12; 6d.), 
prt pe! pde was commended by the Minister. 
iw a occurrences which the Press Council 
was formed to mvestigate, and it is to be hoped that 
the Council will in due course take up the matter. 


Ciba Foundation : Support for Geronto!ogical Studies 


Tum Ciba Foundation has decided to support 
experimental work and basic investigations into the 
problems of ageing as an additional item in its general 
programme for the promotion of international 
co-operation in medical and chemical research. An 
extra sum of money has consequently bean set aside 
for gerontological studies over the next five years, 
and these studies will take the form of regular 
colloquia, informal discusion meetings, lectures, 
special awards and travelling fellowships. The recent 
colloquium on “Aspects of Ageing", held by the 
Foundation during July 14-16, was the first of а 
series in this fleld, and the proceedings of this col- 
loquium will be published as a series of volumes оп. 
lines ammilar to the Foundation’s well-known “Оо]- 
loquia on Endocrinology”. When the ity 
oocurs, guests staying in the Foundation with special 
knowledge in gerontology will be invited to open 
informal discussion meetings. The annual Ciba 
Foundation Lectureship will be open to distinguished 
workers in the fleld. For the Foundation’s awards 
for original researches, candidates are invited to 
submit unpublished work.(though it may be under 
consideration for publication), and prize-winning 
entries may be printed m English and bound 
periodically to form a separate seres of volumes 
representing international progress in the fleld. It is 
proposed to maks five auch awarda үлүү ү чеп year 
of ап average value of £800 each, but the sire and 
number of the awards máy be varied according to 
circumstences. The Foundation will also from time 
to time make grants for travelling fellowshipa, 

i y where ib is oonsidered that candidates 
would benefit from в visit or visite to laboratories in. 
another country. 


Calrngorms Nature Resetve 


Tua declaration by the Nature Conservancy in 
9 of the Cairngorms Nature 


in Europe. The d) epee be. 39,080 acres, 
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now declared omits Catrngorm but inoludee the thre 
highest, summits and is alightly larger than the 38,000 
acre area originally recommended by the Scottish 
Wild Life Conservation Committee. Only about one- 
eighth of the area, covering the higher lands of 
Invereshie, has been bought by the Conservancy. 
The remainder is b t in under а series of nature 
reserve agreements which are the first under Sectiom 
16 of the National Parks and Аооевв to the Oountry. 
side Aot, 1949, to be completed between the Nature 
Conservancy and te landowners. It is alac 
planned later to enlarge the Reserve, which is in- 


wild life and vegetation for the enjoyment of the 
present and future generations and for soientiflc 
study. There wil be no charge as regards access, 
but formalities will be required for those wishing to 
undertake research, to take specimens of animals or 
plante (which will be prohibited except for seientiflo 
purposes) or to obtain permita for camping. Applica- 
tions for oo. ing or other scientiflo purposes should 
be addreased to Nature Conservancy at 12 Hope 
Terrace, Edinburgh 2. Two Oo wardens 
агай; in rer deno aad "Will be. wad’ te inform 
and aasist visitors. Deer-stalking, grouse-shootmg 
and the destruction of a few undesirable peste will 
continue, but special protection zones have been 
arranged for ptermigan, and no birds of prey exoept 
ee 

orms Consultative Panel has beer» 
Же 5а to advise the Conservancy on all matters 
affecting publio righta and ,intereste, including 
mountain resous arrangements, and the Conservancy 
hopes to sesist in the provision of footbridgea and 
the care of mountain shelters. The programme оі 
scientific investigations will probably include the 
natural tion of native Boots pine in the 
remnants of the Caledonian Forest, the ecology of 
mountain birds, plante and inseote, and high-altitude 
meteorology. The primary object of the Reserve, 
however, is to safeguard its characteristic Highland 
wild-life, including the golden eagle, ` prius 
dotterel, gnowbunting, blackoock, greenahank, crested 
tit and Scottish croesbill as well as red deer andi 
roedeer, wild cat and other mammals, and more 
than two hundred species of flowering planta andi 
hundreds of species of non-flowering planta andi 
invertebrates, many of which are of considerable 
rarity and interest. 


Soclety for the Promotion of Nature Reserves | 


Тин 1953 handbook of the Booiety for the Pro- 
motion of Nature Reserves gives an &ooount of the 
eight reserves administered by the Society : Wood. 
walton Fen (Huntingdonshire), Dancer's Eno 
(B ire), Meathop Moss (Westmorland) 

Marsh (Glouoestershire),-the Coward 
Memorial Reserves (Cheshire), Mickfleld Meadow 
(Suffolk), Sharpham Moor (Somerset) and Bellaire 
Great Wood (Юавех). АП these reserves were estab 
lished in order to certain rare plants, inseot 
or birds, and each year their value becomes greatem 
with imoreasing housing developmen} and the con 
sequent destruction of areas of interest to thr 
naturalist, Among the species protected in thr 
reserves are Fristlaria , Ranunculus ормо 
gloastfolius, Carex evoluia Salvia pratensis. The 
international aspect of Nature protection is desaribe 
in the report of the meeting at Salzburg of th: 
International Union for the Protection of Nature 


мә, ат July 24, 1954 


whioh was attended by more than a hundred people 
of thirteen different nationalities who met to discuss 
the effect of tourism on Nature protection and 
ро! rotection of fauna and flora in high altitudes. The 

dbook, price бе, oan be obtained from the 
Honorary Seoretary, Society for the Promotion of 
Nature Reserves, British Museum (Natural History), 
Cromwell Road, London, 8S.W.7. - 


The Marsup!al *Tiger Cat' 


ра D е M ON E 
ward appearance and fleah-eating habits the 
C dasyures or native ‘cate’ of Australia most 
aearly resemble foreign oarnivores of the weasel 
family. Excellent photographs have been taken of а 
male and female of the much larger and generally 
deroer ‘tiger cat’ whioh had been caught in the act 
of raiding poultry yards in Sydney; these are 
described by Ellis Troughton in & recent issue of the 
Australian Museum Magassna (11, No. 5; March 
1954). Their captor, Mr. H. Grant, a retired sergeant 
X police, not only tamed these habitual raiders of 
the bush but also reduced them to a remarkable 
state of docile affection. After their capture about 
six months ago, five young were discovered attached 


rellowish-brown tiger oat, which is the largest of the 
lative oat group, attaining E LU UM 
108e to tail-tip, is distinguished by ving the creamy 
white spots down. the tail, instead of bemg 
‘estricted to the y ва in all the smaller native 
tata. Despite size, the tiger cat is an expert climber 
vith a well-d t-toe which is lacking in 
Hen eee Tt bas been seen to 
eap from topmost branches of trees to oatoh roosting 
очев by the nook, killing them in the aot of falling 
vith the body to the ground. the Seer coy арга 
ю Teamania, which has become ошеа. 
he largest known marsupial oarnivore, the pouched 
wolf? or ‘tiger’. It inhabita eastern A аро 

he southern border of South А: to the Cairns 
egion of Queensland, where a mmaller geographical 
aoe (gracilis) із known to occur. 


Diseases and Pests on Horticultural 
Materials 


Planting 


inspec 

nder the Plant Protection’ Convention, 1951, of the 
food and Agriculture Organization, which requires, 
mong other things, inspection of consignments of 
slants moving in international traffic. A large 
umber of ingeot and fungus diseases is desaribed 
a the guide. e style is almost terme, bub quite 
dequate for the purposes of a fleld-book setting 
orth to give а speciflo ad hoo determination against 
background of phytopathological puse 

xdge. Host plants are, most conveniently, listed 
ега апа the guide deals d the semi- 
оша Ышш forms of ornarhental and’ useful 
erhaps the moat useful feature, however, 
a ЕЯ the eighty-three excellent half-tone ilus- 
-ations ; these are from many sources, and certainly 

xahanoe the booklet. 
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Bell Solar Battery 


Tus June number of the Bell Laboratories Record, 
the semi-popular journal published by the Bell 
Telephone Laboratories, Inc., of New York, is fof 
unusual topical interest by reason of some articles on 
transistors, and especially of an account of a new 
silicon device termed the Bell solar battery. The 
recent use of silicon in semi-oonduoting devices is 
the culmination of more than twenty years of work 
at the Bell Laboratories, and the solar battery is 
the result of the development by G. L. Pearson, C. 8. 
Fuller and D. M. Chapin—physicist, chemist and 
electrical - engineer, respectively—of successful 
device for converting the sun’s energy into electricity. 
In its present experimental form, the battery haa an 
efficiency of 6 per cent and is to reach 
10 per cent, in contrast with other photo-eleotrio 
devices which have never achieved more than 1 per 
cent. The battery is constructed of wafer-thin silicon 
strips about the size of razor blades; these are 
linked together electrically to deliver power from the 
sun st the rate of 50 W. per square yard of surface. 
Illustrations accompanying the article refer to possible 
applications to the of & small eleotrio motor 
and to the operation of a mobile radio tranamitter. 


Internationa! Scientific Radio Union 


Тнв eleventh General Assembly of the Inter- 
national Scientific Radio Union (U.R.8.I.) will be 
held in The Hague during August 28-September 2. 
A report on the previous meeting, which was held in 
Sydney, was published in Nature (171, 628; 1958), 
and this included a full list of the officers of the 
Union elected for the forthooming assembly. The 
Union is composed of national committees which 


participation in the scientific work before and during 
each General Assembly. The British National Oom- 

mittee for Scientific Radio is under the 
auspices of the Royal Society with Sir Edward 
Appleton as chairman. This committee has nominated. 
a British delegation comprising a number of scientista 
directly interested in various aspects of measure- 

menta and standardization, radio-wave propagation, 
atmospherics, radio astronomy and the soientiflo 
problems of electronics, waves and cirouita. Some of 
these delegates will be responsible for submitting, on. 
behalf of the British National Саш че, apis to 
the General Assembly reviewing the advances made 

in the United Kingdom in each of the flelda of 


reporta 

submitted by other national del куне be ae: 
e by other original contributions desoribing 

+ research work of direct interest to the inter- 
а aspects of soientif]o radio. 
Assembly will also be oonsidering the 
enhanced radio obeervations during the 
Geophysical Year, 1957-58, as already incorporated 
in the preliminary programme drawn up by the 
special committee composed of representatives of all 
the international scientific unions interested im this 
work. 


Physical Sodety: Forthcoming Meetings 


А OONFERENOH оп “The Physics of the Iono- 
sphere” has been by the Physical Society 
and will take place at the Cavendish Laboratory, 
Cambridge, during September 6-9. The Conference, 


164 
which is being organized by Mr. J. A. Ratoliffe, 
will be devoted mainly to & discussion of the fol- 
lowing topics: (а) the lowest ionosphere; (b) 
irregularities and movements in the ionosphere ; 
(с) the ionospheric F2 layer ; (d) the mathematica of 
Wave tion the ionosphere, Accom- 
modation can be provi at Cambridge ; application 
forms, which are obtainable from the affices of the 
Physical Society, should be returned to the Cavendish 
- Laboratory, Cambridge, before August 16. 

The seventh Rutherford Lecture of the Physical 
Bociety will be delivered by Prof. P. M. 8. Blackett 
on November 26 in the Lecture Theatre, Science 
Museum, Exhibition Road, London, 8.W.7, at 
5 p.m. Ніз subject will be “The Organization of 
Bojentiflo Discovery". At в Science Meeting of the 
Society to be held on November 5, at 5 p.m, in the 
Lecture Room, Royal Astronomical Bociety, Bur- 
i m House, London, W.1, the. Duddell Lecture 

be delivered by Prof. А. O. B. Lovell on “The 
Development and Use of Large Radio Telescopes”’, 
and the Charles Vernon Boys Lecture will be given 
by Dr. J. 8. Oourtney-Pratt on “Some New Methods 
of Fast Photography”. These lectures are open to 
non-members of the Soojety. 


United States Fellowships for British Scientists 


Nrwx fellowships for research in Amerioan institu-, 
tions have been awarded to British scientista under 
& technical assistance programme sponsored by the 
United States Foreign Operations Administration. 
This will bring to eleven the number of fellowships 
awarded to British scientists since the moeption last 
year of this , which provides for about а 
hundred iid fifty younger scientists from fourteen 
Western European countries to undertake advanced 
study at American universities and research institu- 
tiona, about twenty-five of the total bemg from the 
United Kingdom. The latest British awards, which 
have been made by the National Academy of Sciences, 
W D.C., on the nomination of the Royal 
Society of London, are to the following for study at 
the mstitutions indicated: Dr. D. R. Bowsher 
(assistant lecturer in anatomy, University of Liver- 
pool, Harvard Medical School; L. Castillejo (lec- 
turer in physics, University College, London), Cornell 
T UD: Dr. B. R. Coles (lecturer in metal 
Eondon Imperial College of Science and i О 

ondon), Carnegie Institute of шү: 


ment, Farnborough), United States Naval Ordnanoe 
Laboratory, Silver Spring, Maryland; Dr. J. Owen 
College, Oxford), University of California ; 
and Dr. E. M. Thain (Lister Institute of Preventive 
Medicine, London), University of California. . 
Heriot-Watt College, Edinburgh: Fellowships 
Номоваву fellowship of the Heriot-Watt College, 
has been conferred on the foll , all 
of whom are former students of the College : . C. 
Batey, printer to the University of Oxford ; Mr. 
R. C. М; Dickson, Soottish representative direotor of 
Boots Pure Drug Oo., Ltd.; Mr. W. B. Laing, 
. general of Bruce Peebles and Co., Ltd, 
iom c лы a s 
managing acis Чез of the Paterson Engineering Co., 
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Ltd, Landon; вла ‘Dr. Rameshawr Р. Sinha, 
prinoipal of Dhanbad School of Mines, India. Fellow- 
ships by thesis have been awarded to the following : 


М. Ghosh (new network analyser). 


Soclety for Applled Bacteriology : Officers 
Taa following have been elected officers of the 


Po E ME ttingham) 
Treasurer, Mr. О. S. Milea; Editors, Dr. 8. E. Jacobe 
and Dr. L. F. L. Clegg; Publications Manager, Mr 
E. A. Whitlock; Advertising Manager, Mr. E. J 
Mann ; Ordinary Members of the Committee, Dr 
. A. Allen, Mr. К. R. Butlin, Mr. J. W. Egdell 
Dr. L. D. Galloway, Dr. A. Hirsch, Dr. M. 

Mr. D. A. MoKenrie, Mrs. А. C. Stirlmg 
Helen R. B. White. 


Announcements 


Tua Scientific Instrument Manufacturers’ Associa 
Ae ee 1954-55 Mr 


E 


age d Aut Бара. Mr. Oridland wa 
unii ia ы кошл: and has beer 
connected with engineering industry all his life 
particularly electrical and aeronautical engineering. 
Tm Committee representing the Royal Society 
and the Armourers and Brasiors’ Company has 
appointed Mr. K. E. Puttick to be Armourers: anc 
Brasiers’ Company Research Fellow from October 1, 
1954, to work at the’ Н. H. Wills Physical Labor. 
atory, University of Bristol, on the EREMO: 
deformation of pearlite. 


lu d d Sus Б 
Mr. and Mrs. John Jaffe Donation Studentahips from 
October 1, 1054, to the following: Dr. Eileen. N. 
Richardson, to work at the Physical Chemistry 
Laboratory, University of Oxford, on the kinetics om 
brominstion of selected aromatic compounds; anc 
Mr. A. Korner, to work at the Department of Bio. 
chemistry, University of Cambridge, on the influence: 
of hormones on metabolism, 

Ам award under the Royal Society and Nufflek 
Foundation Commonwealth Bursaries Scheme to 
gether with financial support from the Board of-th: 
Dairy Research Institute, Palmerston North, Nev 
Zealand, has been made to Dr. 8. Y. Thompson, o 

the National Institute for Research in Dairying 
to enable him to visit the former Institut 
in 1955 in order to study factors controling th 


А Г 


-vitamin A potency of New Zealand butter. 


Тнк University of Padus is offermg a Gaebriell 
Zuocari scholarship of $00,000 lire for research of a 
least six months duration at the Zoological Statior 
Naples, during the academio year 1954-55. ‘ Th 
scholarship is open to any person who wishes t 
undertake research in zoology, comparative anatomy 
physiology or embryology. Application forms (to b 
returned by October 80) oan be obtained fron 
the Secretariat of thb University of Padua. 

ERRATUM. In ‘the communication of May 16 
p. 850, on the “Life-history of the Rat Lung-worr 
and ita Migration the Brain of its Host 
by Dr. M. Joeephine erras and Miss Dorothea F 
Sandars, the two illustrations should be mterchangec 
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UNIVERSITY AFFAIRS IN 


HE “Returns from Universities and University 
Colleges in receipt of Treasury Grant for the 
loademio Year 1059—53'"*, issued by the University 
rants Committee, shows a further dealme of 1,984 
n the number of full-time studenta—to 81,474, 
with 83,458 in 1951-52 and 85,314 in 

4950-51. In the English universities, full-time men 
students deareased by 1,281, but women studente 
noreased by 282; for Wales the corresponding 
lgures were 259 and 17, while for Scotland there 
were 694 fewer men and 00 fewer women. Overseas 
students from within the British Commonwealth 
noreased by 318 to 4,239 full-time and 1,842 part- 
ime studente, and students from foreign countries 
зу 180 to 3,229 full-time and 1,802 time students. 
While there was no significant in the per- 
yentage distribution of full-time students among the 
‘aculties, there was no evidence of any increase where 
tt appears to be i in the national interest. 
Arta students decreased by 1,020 to 34,916, but those 
in pure science decreased by 52 to 17,001 and those 
in technology by 222 to 0,908. Studenta of medicine 
leoreased by 399 to 13,511, of dentistry by 174 to 
8,716, of agriculture by 189 to 2,279, and those of 
veterinary science increased by 22 to 1,059. Full-time 
advanced students of science, however, inoroased 
by 187 to 3,045, those of technology by 52 to 
1,157 and of agriculture by 7 to 281; studenta of 
medicine and dentistry decreased by 44 to 963, 
of veterinary science by 3 to 7, and of arta by 10 
Eo 3,304, while those working for a teacher's diploma 
decreased by 76 to 2,900. Of the full-time studenta, 
64,758 were reading for в first degree, 5,064 for a 
first diploma and 11,657 were engaged in research or 
other advanced work, the figures for 
1951—52 being 66,409, 5,505 and 11,544, respectively. 

The proportion of sasisted students was 

amnaller (70-4 per cent compared with 72-4 per oent 
luring 1951—52); for England as a whole, it decreased 
only from 73-8 to 72-0 per oent, but in Wales it 


from fees, 4-4 per cent from 
t from looal-suthority grants 
m donations and subscriptions. 
xo о) the corresponding figures 
6-6, 5-2, 4-1 and 1-9 per oent, respectively, 
04-8 per cent from Parliamentary grants. The 
catio of staff to students continued to improve, the 
full-time teaching staff being now 9,098, compared 
with 8,952 during 1951—52 and 8,608 during 1950-51. 
The increase was chiefly in readers, sanistant pro- 
Kemeors and independent lecturers (88), senior leoc- 
turers (71) and lecturers (864), with a further decrease 
не t leoturers and demonstrators to 
L 

Of the full-time students, 02,035 were in England, 
4,621 m Wales and 14,218 in Scotland. Of these, 
14,717 were at Oxford and Cambridge, 18,199 at 
London and 29,719 at other English universities and 
ee еги ee ов 
* Untversity Grants Universities and 


University Colleges in юру of reuay Grani, datis Үш 
1952-63. (От 970) (London: Н.М.8.О. 1964.) fs. 64. 
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GREAT BRITAIN, 1952-53 


all universities and university colleges, except 


Bristol (+ 9), Reading (+ 60), Exeter (+ 35) and 
‘North Staffordshire U , College (+ 117), but 
only at Cambridge (— 152), Oxford (— 119) and 


Liverpool (— 182) was the decrease more than one 
hundred. The proportion of full-time students 
residing in, colleges and halls of residenoe increased 
to 27.8 per cent; of these 22,269 students, 7,977 
were at Oxford and Oembridge, 11,367 at other 
English institutions and only 1,188 in Wales and 
1,737 in Sootland. The proportion of men in residence 
was 22:0 per cent and of women 41-3 per oent, while 
82,559 students (40 per cent) were in.’ lodgi and 
26,646 (82-7 per cent) at home, compared 39.6 
per cent and 34-5 cent during the previous year. 
Of the 81,355 ts admitted for the first time 
during 1952-58 (a decrease of 1,059 on 1951-52), 
19,088 were reading for a first degree, and 1,672 for 
a first diploma; and of those reading for a first 
degree, 1,612 were under eighteen years of age, and 
10,679 were nineteen or more. Of the full-time 
studente, 35,057 out of 48,044 men and 10,607 out of 
14,591 women in England were reoeiving assistance 
in the way of scholarships, exhibitions or other awards 
fromr public or private funds; for Wales the oorre- 

are 2,588 out of 3,287 men and 
1,161 out of 1,884 women; and for Scotland 5,942 
out of 10,455 men and 1,980 out of 8,768 women. Of 
61,786 full-time men studente, 36-3 per cent were in 
arta, 21-9 per cent in pure science, 17-2 per cent in 
medicine and 15-9 per oent in technology; for the 
19,688 women students the corresponding figures are 
68-4, 17-5, 14-7 and 0-9 per cant, respectively. 
Medicine and dentistry claimed 49-1 per oen of the 
part-time advanced studenta, arts 33-8, technology 
9-0, and pure science 7-5 per oent, compared with 51° T 
33-0, 8-0 and 8:7 per cent, respectively, during 
1951—52. 

The recurrent inoome of the universities and 
university oo of Great Britain increased by 
£3,950,084 to 220,008,088, of which £20,682,415 waa 
from Parliamen grants, £3,764,749 from fees, 
£1,311,884 from owmenta, 21,065,013 from granta 
from local authorities and £483,416 from donations 
and ns. Of the total income from public 
fonds of £21,748,328, and £7,949,755 from other 
sources, the University of London received £6,660,992 
from public and £2,830,982 from other sources ; the 
Uni of similarly received £1, 358, 177 
and 21,278,058; for Oxford, the. corresponding 
figures are £1 ‚990,880 and £788,576; Manchester, 
£1,088,409 and £265,774; Leeds, ‘£891, 496 and 
£250,220 ; Durham, £961,460 and £342,640 ; Bir- 

£850,884 and  2252,077; Liverpool, 
£866,006 and £286,745; Bristol, £777,240 and 
£810,801; Sheffield, £544,608 and £165,201; Read- 
ing, £518,500 and £61,816; and Nottingham, 
£478,565 and £106,604. No other English university 
шы ор had an income exoeeding half a 
million hs t for the four~“universities in 
Scotland the i RS were : Aberdeen 
£494,000 and £136,754 ; urgh, £1,039,480 and 
£846,812; Glasgow, £1,021,000 and £849,223 ; and 
Bt. Andrews, including Dundee University College, 
£529,000 and £109,658. The University of Wales, 
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inoluding the Welsh National School of Medicine, 
received £1,096,545 from public funds and £800,189 
from other sources. 

Of the total expenditure of £28,700,484, an increase 
of £2,568,312 or 9-8 per cant оп 1951-52, adminis- 
tration accounted for 7:7 per cent, departmental 
maintenance 68-9 per cent, maintenance of premises 
12-5 per cent, and miscellaneous i 9-7 per 
cent. Capital met from income amounted 
to £334,516, and allocations to reserve to £384,015; 
for 1951—52 these figures were £258,968 and £222,586, 
P cue. Departmental maintenance, which 
includes salaries of teaching staff, payments for 
superannuation, the running ooste of laboratories, 
lecture rooms, librariee &nd museums, and the 
supply of materials, apparatus, books, specimens, 
eto., increased by £1, 665,428 to £19,701, 880, апо 


oreased by 26-4 
amounted to £13,169, 879 ap ed San £12,542,004 
during 1951—52, the increase being 5 per cent for the 
teaching staff and 18-5 per оеп for technicians and 
laboratory asistente. 

‘Library expenditure, excluding general main 
tenance of library buildings, eto., rates, heat, "light, 
repairs, eto., amotmted to £1,118,428, or 8-9 per oent 
of the total with 3-8 per oent 
during 1951—52 and 8-7 per cent during 1950—51. 
Of this total, £557,656 was for salaries and wages, 
£185,907 on periodicals and £90,072 on bindings. Of 
the £276,852 on books, £174,548 was in the 
schools and co of the University of London, 
including £9,800 at the Central Library, £7,222 at 
University College, £6,883 at the London School of 
Economics and £5,846 at the School of Oriental and 
African Studies. The University of Oxford spent 
£39,404 on books, i £16,014, Manchester 

. £12,955, Liverpool £10,016, and Durham £10,265. 
The University of Bristol spent £9,789 on books, and 
the University of Southampton’s expenditure of 
£9,152 is noteworthy in view of ite smaller number 
of students; but on ран 
and periodicals continued to imarease slightly, the 
upward trend was scarcely in proportion to ths 
mounting costa of both books and periodicals. Only 
the Universities of London (£88,582), Cambridge 
(£10,247) and Oxford (£11,417) spent more than 


£10,000 on and only Birmingham (£5,770), 

Leeds (£5,055) and Manchester (£5,460) more than 
"books and £7,987 on periodicals; in Scotland, Edin- 
burgh spent £18,625 on books and £6,071 on period- 
icals; Glasgow, £13,421 and £7,711; Aberdeen, 
£6,619 and £3,783; and St. Andrews, £8,113 and 
£4,350. А 


РА 


SCIENCE IN THE EXTRA-MURAL 
WORK OF UNIVERSITIES - 


SURVEY of some aspect of adult education 

from the pen of the doyen of heads of university 
extra-mural de enia* в bound to attract atten- 
tion and i and it is to be hoped that this 
easay will be carefully studied in responsible quarters. 
It will re o&reful study, for there is much wisdom 
and hoo onse ды кее ES 
Hohe in, (Bristol : eaten Оон Tar e 
obon, 1954.) 
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there is little to inspire, апа the tone is cautious, 
almost apologetio. Thus, on p. 9 are set out the 
figures for courses in the sciences in relation to the 
total number of courses arranged by the universities 
end the Workers’ Educational Association during the 
session 1952-58. Science provides 10 per oent of the 
total, and, while acknowledging that this represents 
“ө considerable advance” on the 4 per cent of an 


earlier in 1925-26, Prof. Peers desoribes it 
as “remarkably low". In fact, however, an exam- 
ination of the for all subjecta scarcely confirme 


this judgment. In a total number of courses of 3,754 
the physical and biological sciences, with 878, are 
exceeded by li and literature (028), the arte 
(599), history (587) and social studies (459). But the 
sciences in turn exceed international affairs (289), 
psychology (231), philosophy (188), religion (180) 
&nd government (128): biology alone providee more 
oourses than philosophy, religion or government, and 
the physical eoienoee, with 167 courses, fall little 
short of ion. Given the inherent difficulties, 
whioh Prof. Peers doee not fail to bring out, the 
IPER is- leas unsatisfactory than he suggests. 
mething must be allowed for variations in length 
of courses; but it remains remarkable that, in times 
like the present, international affairs ahould be leas 
well ted. The student quoted by Prof. Peers 
who “not to know the details” of the atom 
bomb that might blow her to pieces would seem to 
be as critical of-international affairs as а subject of 
study. Here, perhaps, Prof. Peers’a judgment is 
understandably coloured by the fact that his 
ment has a greater number of ooursee in international 
affairs than any other in the kingdom. 
Nevertheless, Prof. Peers’s approach is a sound 
one: “The real case for science aa part of the general 
education of the adult citizen is exactly the same as 
the case for history, literature and the social sciences 
. . . without a knowledge of science he cannot live 
the best and most satisfying life of which he is 
capable : в whole range of experience, resthetio as 
well as practical, is closed to him”. This is well said, 
and the point is in some valuable para- 
graphs (рр. 6-7). Ib is doubtful, however, whether 
this view 1s sufficiently widely held in adult education 
circles. Prof. Peers quotes в acience tutor's opinion 
ds o Ux. Ашай тал кыга caused by this быра 
of organizers and administratora with science, only 
to brush it aside. He docs not, however, seem to 
make sufficient allowance for the existence of latent 
demand. His argument that “it is not the business 
of Extre-mural Departments to use methods of per- 
suasion to induce adult gro to choose one subject 
Бира Шал another" Gece Xue quesdiod and тайшы 
the conditions of an earlier period when ‘demand’ 


"could be more easily recognized and satisfied. The 


task of the present in adult education, despite the 
great increase in the number of courses, is not to 
meet a recognizable and clamant demand, but to 


stimulate and satiafy needa and interests. Prof. 
пела prar вото PET PAT a 
ance of several universities, on this aspect o 
рола but the investigation needs to be carried 
and to be illustrated with actual syllabuses. 
His conclusion that little can be done “until science 
is given ita proper place in the general curriculum of 
the schools” is open to question. Despite the argu- 
ments he offers, ib is doubtful whether recollection 
of studies at school often encourages adult studente 
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to attend courses in any subject. Nor is his oriticiam 
of “the absence of suitable text books” particularly 
valid, while his concern with ' ‘expensive microscopes 
and mucro-projectors” as “a sine qua non of effective 
work” suggests a limited and specialist approach. It 
may be questioned, too, whether the claim that ‘һө 
same objective methods" are used in the social 
sciences as in the physical can altogether be justified, 
уе Ee cami Más Тое i OL шишек 
аа оа ril ырны E iur, Saba Qe gen 
a E few of us would oare to make 
philosophers our 

Yet Prof. Pears offers some suggestions ag 
to the development of courses in the woiences, and 
pute the subjeot in ite proper perspeotive by pro- 
posing the establishment of science sub-d 
of extra-mural ta, with the aim, above all, 
of achieving ‘һе reintegration of science as an indis- 
pensable part of & liberal education". As a non- 
scientist he has rendered & valuable service in opening 
the subject for digoussion: it ів to the scientists in 
agulp eduoetion that we now look for a more 
developed statement. 


NUTRITION AND THE LIVER 
SYMPOSIUM IN GLASGOW 


N May 8 the Soottiah Group of the Nutrition 
Society held & symposimm on “Nutrition and 
the Liver” in the Biochemistry Department of the 
nica of Glasgow under the chairmanship of 
Prof. J. N. Davidson, head of the Department. This 
meeting provided an opportunity for workers in 
fields ranging from academic biochemistry to clinical 
medicine to pool their knowledge. Prof. Davidson 
introduced the subject with a short paper entitled 
“The Chamioal Architecture of the Liver Cell”, in 
hich he desoribed the tedhmigue of difiarocgal 
centrifugation, by means of which'liver cells may be 
separated into a nuclear fraction, mitochondria, 
microsomes and the oell sap. He pointed ont that 
mitochondria isolated in this way are morpho- 
logically different from mitochondria as seen in the 
living oell; furthermore, they are not a homogeneous 
population, since they oan be subdivided]into several 
chemically and enxzymologically distinct fractions. 
The microsomal fraction is composed of minute 
particles, but these may represent the disintegration 
producta of a retionlum in the cytoplasm of the 
living cell. Prof. Davideon then demonstrated that, 
although moet chemical constituenta of the liver are 
considerably affected by variations in nutritional 
status, the total amount of one component, deoxy- 
ribonucleic acid, remains unchanged even in the face 
of extreme dietary variations; the quantity of this 
component is determined solely by the number of 
cells present. Consequently, deoxyribonucleic acid 
can be used as a reference standard against which 
changes in other liver oell constituents oan be 
measured; Examples were given of the 
resulta which may be obtained when liver oom- 
position is expressed per 100 gm. of fresh tissue, and 
the clarification in interpretation which follows the 
expression of results in relation to deoxyribonucleic 
id £ 
The influence of the protein and energy content of 
the diet on liver composition was oonsidered by Dr. 
Н. N. Munro (Department of Biochemistry, Glasgow). 
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The amount of protem in the hver 18 considerably 
affected both by the level of protem and of 

intake. These changes in protein content oocur much 
more rapidly and extensively in the liver than in 
most other tissues of the body. This has led to the 
supposition that the liver may contain a store of 
protein which is readily depleted under adverse 
nutritional conditions ; but attempts to demonstrate 
& chemically disorete Storage protein hive not met 
with success. In parallel with in the protein 
content of the liver, there are variations in 
ribonucleic acid and phospholipid content. These 
changes ooour without any alteration in ое] number, . 
and the material Bo or lost has been named 


“labile liver " (Kosterlitz). By moans of 
differential centri tion of the liver into fractions, 
it has been shown that a reduction in protein intake 


causes & lose of protein from all parte of the liver 
cell, of ribonucleic acid principally from the micro- 
somes, and of phospholipid from the microsomes and 
cell sap. Thus the material lost from various parts 
of the liver oell is not uniform in composition. 
Although the amount of mbonuoleic acid is reduced 
by protem deficiency, its rate of synthesis seams to 
be independent of protein intake and to be determined 
M wae dd ыл Dr. Munro concluded 

ili ata Шш the failure to identify the labile 
protein of liver with any single chemical or 
morphological entity within the liver cell could be 
тешу explained if differences in the rates of protein 
synthesis in different tissues are considered. Such 
differences in rate will. determine the speed with 
which these tissues adjust their protein content to 
altered dietary conditions. oe eee 
the most active in protein synthesis, will become 
rapidly adjusted, giving the impreasion of gaining or 
losing в labile protein component. 

Dr. J. M. Naftalin (Rowett Resarch Institute) 
dealt with the production of liver necrosis in rats by 
dietary means. In summarizing the history of this 
subject, he pointed oub that the two dietary con- 
ditions generally believed to be necessary for the 
production of liver necrosis are defloienoy of sulphur- 
containing amino-acids and lack of vitamin Е. 
His own investigations were aimed at de i 
the influence of restriction of food intake and of 
environmental temperature on the incidence of liver 
necrosis among animals receiving enio dieta. 
He observed that 70—78° Е. (21-1—25.6° C.) ıa the 
optimal temperature for producing nearosis on diete 
deficient in vitamin E and low in gulphur-conteining 
amino-acids, the incidenoe being considerably leas at 
temperatures higher or lower than this. In addition, 
caloric restriction with the same diet reduces the 
frequency of necrosis. А sufficient degree of food 
restriction preventa liver necrosis at all environ- 
mental tures, but too severe restriction leads 
to death without necrosis. Variations in the incidence 
of necrosis also oocur when different preparations of 
casein are used as the protein source in the necro- 

io diet. The incidence of necrosis was found to 
depend он tba Оча of the эмки and do Le inde: 
pendent of aloohol-ether treatment used for the 
removal of vitamin oonteminante. It is not yet 
known whether caseins differ in necroganicity because 
of the presence of a toxic factor in the high-incidence 
preparations or of a protective factor in the low- 


Dr. ЕЮ. Kodioek (Dunn Nutritional Laboratory, 


Cambridge) contributed & paper on the storage of 
vitamins in the liver which summarized much recent 
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work on the subject. He deflned storage as the. 
amount of & particular vitamin laid down in excess 
of the physiological level needed for normal funo- 
‘tioning. From this point of view, the vitamins fall 
.into two classes. Soe jd ee ee 
which occur in coenzymes or the 

of enzymes, and for this group Dr. Кошек popod 
the name ‘prosthetins’. Even with massive dosage, 
their concentration in the liver does not exceed a 
certain limit which probably represents saturation of 
the apoenxyme with the prosthetic group. Deficiency 
- reduoes the amount in the liver, but never to very 
. slow levels. These features are to be contrasted with 
the behaviour of the other group, the fat-soluble 
vitamins. Their concentration in the liver can be 
enormously increased by dosage (for example, to a 
hundred times the physiological level) or reduced to 
virtually zero by deficiency. The pattern of storage 
varies for the different fat-soluble vitamins. On 
dosage with vitamin A the efficiency of utilization 
ean reach & maximum of 80 per oent of the amount 
fed, very high doses being toxic and leading to less 
efficient storage. By contrast, only а small fraction 
of administered vitamin D is Btored in the body, 
most of it in the liver. Vitamin E is mainly found 
in the body fat; but dosage with this vitamin leads 
to a temporary increase in the liver concentration. 
It has recently been shown by Dam and his 
ooll that deposition of vitamin K in the livers 
of chicks occurs only in response to dosage with 
the natural vitamin and not after administration of 
vitamin K substitutes; thm may have therapeutic 


importance. ` 
- Dr. J. Waterlow (University Oóllege of the West 
Indies) described his experiences with disorders of 
the liver found in tropical countries in association 
with malnutrition. The chief forms of liver disease 
which are common in tropical climates are fatty liver 
and cirrhosis ; massive necrosis is not more frequent 
than elsewhere. Fatty liver ів found in very young 
childran, and a severe form of fatty liver ів а 
prominen feature of the kwashiorkor syndrome. 
e' condition is nutritional in origin, probably the 
result of protein malnutrition in . In cases 
of fatty liver there is evidenoe of protein depletion, 
and Dr. Waterlow made the point that stigmate of 
protein insufficiency are not limited to the liver but 
are the organs most severely affected 
those with the highest turnover of protein. 
Deposition of fat in the liver does not appear to be 
the fundamental factor determining the severity of 
the disease, which is probably dependent on the 
degree of protein depletion. · The other common 
tropical liver condition, cirrhosis, does not appear to 
be an end-result of fatty infiltration, as has been 
demonstrated. 


there is little correspon: 
of juvenile cirrhosis and of fatty livers in tropical 
countries. Dr. Waterlow suggested that juvenile 
cirrhosis may be produced by a oombination of 
factors, one of which is malnutrition. Thus the 
occurrence ‘of cirrhosis among West African children 
may result from a combination of malaria and mal- 
nutrition, the malnutrition being responsible for 
damage to the ута! cells and the malaria for 
overgrowth of us tiasus. In the West Indies the 
согда they be one of арнаса dietary 
^ toxins, arising from the widespread use of decoctions 
of ta (“bush tea’). 

place of diet in the treatment of liver disease 
was disoussed by Dr. А. L. Latner (Department of 
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Chemical Pathology, .Royal Victoria 

Newcastle upon Tyne), who described the nutritional 
principles underlying such treatment. He pointed 
out that, while a generous supply of protein in the 
diet is desirable for the regeneration of liver oells 
after the acute phase of liver damage is ended, the 


. intravenous use of protein hydrolysates is irrational 


since the blood during severe liver damage already 
contains excessive amounts of amino-aoids. There ia, 
however, к еше саты e uad 
the vitamins. An interesting point made by Dr. 
Latner in this connexion was that the macrocytic 
anemias associated with liver disease is relieved by 
folio acid but not by vitamin В,,. He also emphaaized 
that liver diseases often cause profound disturbances 
of electrolyte metabolism which ire correction. 
In acute liver failure Dr. Latner has obtained a high 
recovery rate by the mtravenous use of glucose, 
saline, potassium chloride and massive doses of 
thiamine, nicotinamide and riboflavine, together with 
intramuscular injections of vitamins E and K. . The 
dietetio treatment of some lees acute forms of liver 
disease was also described. 

Dr. A. J. Hale provided a microscopical demon- 
stration of the minute anatomy of the liver for those 
attending the ing. The communications will be 
published in the Proceedings of the Nutrition Sootety. 

H. N. Muwzo 


THIRD INTERNATIONAL RUBBER 
TECHNOLOGY CONFERENCE 


HE Third International Rubber Technology. 
Conference, held in London at Church House, 
Westminster, during June 22-25, under the auspices 
of the Institution of the Rubber his 
attended by some six hundred and twenty dele 
from eighteen countries. About seventy-five o bs 
delegates were accompanied by their wives, for whom 
в separate social programme of visita to places of 
interest had been 
In declaring the Co erence open, ite patron, the 
Marquess of Salisbury, who was introduced by the 
pup of the Institution of the Rubber Industry, 
rd Baillieu, welcomed the delegates on behalf of 
the British Government. He recalled that ıt was six 
years since the last Conference of this type, and that 
the matters to be discussed interested many perta of 
the world and would be concerned with such im- 
portent matters as synthetio rubber, combinations 
of synthotie with natural rubber, and chemical 
mbdiflieations of natural rubber rtaelf. After the 
official opening, the chair was taken by Dr. W. J. 8. 
Neunton, the chairman of the Conference, who 
announced that there would be m all seven seesions, 
each having rte sectional charman, who would be a 
well-known authority on the subjects to be discussed. 
Fifty papers covering a wide range of subjecta, some 
highly scientific and others purely technological, 
had been pre-printed and already circulated to the 
tes. These papers had been selected from the 
ninety offered as being likely to provide & source. of 
stimulating discussion. 
The first session, under the chairmanship of Mr. 
E. A. Murphy, consisted of eight papers on the 
pertiea of natural rubber latex. The subjects 
сат included the variability of Hevea latex, with 
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|irüeular reference to differences in the phosphate/ 
nagneaium ratios of different clonal latices, and the 
tructuré of Hevea latex together with the influence 
«f various chemical additives and treatments on its 
пвоовібу. Other: papers dealt with the effect of 
‘arious naturally occurring mineral elementa on field 
ater; and with the destabilization of ammoniated 
etex and scap-stabilized emulsions in the presence of 
somplex zino diammine ions, which was suggested to 
жю due to в decrease in hydration of the zmo diammine 
lilaurgte, formed at the surface of the rubber 
icles. In an interesting paper E. W. Madge, HM. 
Jolier and J. L. M. Newnham described the study 
+f viscosity changes in concentrated latex under 
lifferent tal conditions to determine the 
mechanism of the thickening of latex by rino 
»xide. Small variations m the amount of natural 
soap have been found to be of great mumportance. 
ther papers described the peptixing of rubber by 
Һе addition of organic mercaptans to fresh latex, 
he production of improved rubbers by the enzymatic 
leproteinization of skim latex and the occurrence of 
nicrogel in latex and sheet rubber. 

Two periods were devoted to the second seasion for 
he discussion of nme papers on ic rubbers, 
he chair being taken by Dr. Naunton himself. A 
жрег which aroused much mterest was one in which 
i. F. Bloomfield, F. M. Merrett, F. J. Popham and 
2. MoL. Swift reported recent work on graft polymers 
lerived from natural rubber, thus still further 
warrowing the gap between natural and synthetio 
ubbers and mdicating how man may modify and 
sometimes improve naturally ocourrmg high polymer 
1ydrocarbons. A somewhat related paper by D. H. 
Joffey and T. J. Meyrick described the preparation 
and properties of condensation block copolymers of 
the polyester type. A paper entitled “How Synthetio 
Rubbers Affect You”, by Mr. I. D. Patterson, 
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lescribed synthetic rubber progrees m terms of a 


'ondensed time-scale and gave many сс 
ttatastios of production and use, 

he apt quotation from Browning, “The is 
ret to be". This paper provoked considerable 

Prof. A. A. Morton, well known for his considerable 
vork on the Wurtz reaction, presented a paper on 
he cation and anion influence ш the ‘Ап’ reagent 
or the polymerization of butadiene. He sub- 
tantiated his ramarks by produomg from butadiene 
md ‘Alfin’ catalyst & piece of synthetic rubber having 
. molecular weight of about ten million, the whole 
srooedure lees than five minutes, and in full 
Jew of the sudience. Among newer types of syn- 
hetio rubbers described were those derived from 
sutadiene copolymerized with unsaturated ketones 
nd with 2-methyl-5-vinylpyridine, the last-men- 
ioned type being capable of cross-linking by в 
quaternizing' reaction with organic halides. Other 
sapers dealt with such subjects as the structure and 
olution properties of butadiene styrene copolymers 
f high molecular weight and the oil resistance 
f synthetio rubbers over periods up to fourteen 
"eara. 

The next seasion, under the chairmanship of Dr. 
. C. Bateman, was concerned with the chemistry of 
ubber. Six papers were introduced by their authors 
nd covered & wide fleld, including such subjects as 
article surface reactions, vuloanixation by sulphur 
nkage and by atomic energy radiation, oxygen 
beorption, and chemical reactions of antioxidants 
sed in vulcanized rubber. A paper on infra-red 
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spectroscopic analysis of elastomers was also dis- 
cussed in this section. 

In the seasion dealing with the physica of rubber, 
the chair was taken by Dr. J. R. Soott, and six 
pepers were discussed, while in the case of two 
papers, the authors of? which were not present, 
written comments or questaons were invited. A wide 
variety of topios in this section included such subjecta 
ва permeability, reinforcement, elasticity, effect of 
nuclear magnetism, compounds for low-temperature 
service, elastic behaviour of filler-reinforced rubbers, 
dynamic properties and trme-dependent effects in 
tyre cords. 

The chairman for the веввіоп on developmenta in 
testing methods was Mr. J. M. Buist, and six papers 
Чың, presented for comment and discussion. The 

first, by B. Pickup, desoribed a new apparatus for 
tear-down adhesion. E. F. Powell and 
ugh gave interesting information on the 
constant power principle in abrasion teetmg, while 
the paper by J. I. 8. Williams and R. О. Clifton gave 
information on the methods of testing pneumatic 
tyres. Still other dealt with tyre cord fatague, 
оеш sesiabatine with different black 
loadings, and & test for eamly measurmg the degree 
of vulcanization of rubber. 

The sixth session (chairman, Dr. D. Parkinson) 
concerned itself with the theory and practice of 
compounding, and eight papers were delivered on 
many subjects, such as reinforcement by various 
means, oil-extending of natural rubber and the inter- 
action of rubber and fillers during milling. Ав would 
be expected, several of the papers dealt with properties 
of various carbon blacks m rubber. An outstanding 
paper in this section was that by Dr. I. who 
gave clearly and concisely & mass of detail on the 
properties of the various carbon blacks. 

The final session dealt with miscellaneous ‘tech- 
nology, with Dr. J. G. Mackay the chair. 
Four papers all concerned with, or related to, tyres 
were grouped m this section, the individual titles 
being as follows: abraded filament tyre cords; 
effect of heat setting on the physical properties of 
Terylene’; wave phenomena m tyres at high 
speed; and tread wear and fuel consumption of 
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tyres. 
„„ An exhibition of instrumenta, selected paonr 
to ahow some of the developmente in rub i 
whioh have taken place sinoe the last Conference, in 
1948, was arranged in conjunction with the present 
Conference, there being seventy-&x items, arranged 
in twelve groupe. The organirationg le for 
the development and manufacture of the instrumenta 
were indicated in the exhibition catalogue, and 
Tefarences to the literature were also gi In many 
cases, where appropriate, the instruments could be 
operated by turning a switch. The exhibition also 
contained a display of samples made from modified 
natural rubber, and a stand shqwing recent books 
dealing with rubber science and technology. Mr. 
B. J. A. Martin, who was responsible for the organ- 
ization and arrangements of this exhibition, із to be 
highly commended for а moet впооеёяїо] and inter- 
esting display. The proceedings of the Conferance 
are to be published as a single volume, and the 
important task of collecting the many papers and 
discugsions is in the capable hands of the editor-in- 
chief, Mr. T. H. . There is no doubt that ` 
this volume, when issued, will form & valuable record 
of the 1954 Rubber Technology Conferance. 

Е. A. Јокиа 


170 


STANFORD RESEARCH INSTITUTE, 
CALIFORNIA 


REPORT FOR 1953 


HE report for 1953 of the Stanford Research 

Institute, California*, states that contract 
research at the Institute increased by 18 per cent to 
6-5 million dollars, the percentage of government 
research declined from 61 per cent in the first quarter 
to 49 per cant at the end of the year, while industrial 
research projects inoreased by 7-9 per cent on 1952 
and 78:5 per cent on 1951. Of the 882 projects 
carried on during the year, 284 were for commercial 
clients and 109 for government agencies, while 30 
studies were mrtiated or continued by the Institute 
as pert of ite plan for aiding the technological 
development of the region. Some 9 per cent of the 
Instatute's revenue during the past three years has 
been expended on international activities, while & 
30 per cent expansion in staff brought the total to 
674 at the end of the year, the increase in profeasional 
staff in 1953 being 126. 

The present research programmes are in physical 
and. biological sciences, engmeering, economics, and 
certain applications of industrial psychology and 
sociology. Much effort in 1953 was directed towards 
the automatic assembly of equipment, control of 
processes and handling of large amounts of standard- 
ized data. Automatic and control were 
applied to a number of instruments, and a major 
programme was oonoerned with the development of 
improved machines and methods for the automatic 
fabrication of electronic equipment. A preliminary 
exploration of the poasibility of constructing an 
input-output table for the flow of goods and services 
in the economy of the eleven western States of the 
United States was initiated, as well as & study of the 
impact of the aluminium industry on the economy 
of the Paoifle North-West. А continuous process in 
which sawdust is held in ftuidized suspension in & 
“reactor is facilitating the preparation of chemicals 
from wood Des while new lubricants for application 
at TT tures have been developed experi- 

the physical properties of mouldmg 
were being correlated with structure to permit 
the preparation of new products with the desired 
combination of properties. A fundamental study of 
shock-wave behaviour in solid materials has led to a 
continuing programme on the application of the 
general laws of: explosive shock waves to speoiflo 
probleme. 

Another study 18 concerned with systematizing the 
use of selected common weeds as indicators of atmo- 
spheric pollution, while several field studies were 
concerned with the nature of the damage to oom- 
mercial crops and vegetation by fluorides. A new 
instrument has been developed, utilizing & tape 
impregnated with '& substance that loses іа fluor- 
escense on contact with gaseous fluorides, which 
gives ар .восогефе record of atmospheric fluorides. 
Tracer techniques have made it possible to determine 
the contribution made by contaminants from & 
particular source to the total atmospheric con- 
taminants in a given area. An extensive study of 
the requirements for airborne antenne used in & 
long-range air-to-ground communications on military 
aircraft was completed during the year, while the 


* Stanford Research Institute. Annual Report. Pp. 48. (Stanford, 
Calf.: Stanford Research Insitute, 1054.) 
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Institute contmued to kosher did ara in the application 

of operational research techniques both in defence 
problems and in industrial problems. Besides the 
development of new research techniques and instru. 
mente, the Institate has organized a teahno-eoonomuc 


&pproaah for assessing iy | the potential prospecte 
of new products and markets 


CHEMICAL RESEARCH 
LABORATORY, TEDDINGTON 
REPORT FOR 1953 


Г rt of the Chemustry Research Board 
signed. the chairman, Prof. E. L. Hirst, ano 
the report of the director of the Chemical Researct 
Laboratory, Teddington, Dr. D. D. Pratt, oompris 
the publication entitled "Chemistry Research 1958'*, 
which has recently appeared. To these are appendec 
lista of committees of the Board, of staff of the 
өү рана on Deoember 31, 1953, of publications 
in 1958, of metals held by the Pure 
Committee, of standard substances available 
and of species in the National Collection of Industria! 
Bacteria. During the year the Chemistry Research 
Board endorsed в recommendation that chemical 
should be added to the programme oN 
the Laboratory, and, although such activities are at 
present planned on в modest scale, the Board points 
out that considerable additions to staff and socom 
modation will be . The Board has also 
endorsed the recommendation of the Microbiology 
Committee that the Laboratory should pursue ite 
investigations on the microbiological production ой 
sulphur usmg sewage sludge as source of carbor 
as far as laboratory large-scale experiments tc 
provide data for pilot-plant operation, and experi 
ments have also been made on the simultaneous 
production of carbon and methane, which should 
offer considerable savings in capital and operating 
costa. 

Commenting on the provision of standard material 
by the Laboratory, the director pointa out that 
since the National Collection of Industrial Bacteris 
was formed in {1950, 2,505 cultures have been dis 
tributed; and, of the 814 distributed in 1958, 58! 
were to resaaroh and educational and 279 to indus 
trial establishments. Some effort is now bein 
devoted to research on the mamtenance of thee 
cultures, particularly with reference to the viability 
of the organisms under freeze-drymg conditions. The 
Laboratory has now forty-one reference specimens o 
organic compounds available, including five adde 
during the year, and supplied 355 samples compare 
with 256 in 1952. The Board regards this work as + 
moet valuable contribution to the nation’s soientifl 
work. <A stock of twenty-six pure metals is als 
maintained, and the Pure Metals Committee ha 
noted, ав в result of soientiflo developments in th 
fleld of semi-conductors, & growmg demand fo 
metals of & much higher degree of purity (99:999 pe 
cent). Among the advisory work of the Laboratory 
the director’s report specially mentions that o 
a corrosion, underground corrosion an 

io corrosion in which services have bee 

Froid осадка dina and publie bodie i 
бүрегем igs row aiid [Айкал pe ed Report of tt 
Research Board with the Reporti of the Director of tt 

Cherie] Research Labaratary, for the year 1963. Pp. ty+7, 
(London: H.M.8.0., 1964.) 2s. Od. nek. 
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Britain, the Middle East, South and East Africa and 
elsewhere. Samples of organic compounds have been 
analysed for some eighteen firms by infra-red spectro- 
metry ; in radiochemistry some twenty firma were 
assisted by the Radiochemical Group, and the 
Microbiology Group gave advice on problems oon- 
nected with sulphate-reduning bacterin to many 
authorities including county and urban oounoils, 
stations of the ment of Soientific and Indus- 
trial Research industry. The direotor's report 
notes that ап increasmg proportion of the time of 
the Corrosion of Metals Group 18 given to such 
extra-mural ad hoo problems. from this, the 
Group has continued its study of the mechanism of 
corrosion inhibition, using mild steel immersed in 
potassium chromate solutions labelled with chromium. 
The capacitance method of evaluating the water 
uptake of paint films has been applied to coatings on 
шаршы IA АТА feb рака 
advantages of speed, aimplicity, continuity and non- 
deatructivenees ; bub there appears to be no clear 
relation between the type of paint formuletion and 
the degree of agreement with values obtemed by the 
gravimetric method; for some paints and media agree- 
ment is cloge, whereas for others the values differed 
markedly. The Group is also investigating the 
corrosion. of mild steel tubes in Scotch marine boilers; 
but its advisory work has limited its 

work largely to und and e E my 
corrosion and to examinations of corroded p 
electrical power oables and soil samples, sition. it 
has been shown that mild oxidation moreases the 
toxicity of commercially available tannins towards 
sulphate-reducing bacteria, and an ion has 
been advanced of the formation of geological 
deposits consisting of clay, sand or gravel cemented 
by iron oxides into a hard mass known as iron > 
Ап investigation of the oxidation of mild-steel sheet 
at 200° C. has thrown light on the mechan:mm of 
oxidation and on other phenomena at that tem- 
perature. Following further testa, the Beoker-type 
condensation apparatus has been recommended to 
the parent committee of the Institute of Petroleum 
ав а standard test for the evaluation of temporary 
protectives, and an apparatus embodying the same 
principle but capable of testing more and larger 
specimens has been designed at the request of the 
British Standards Institution. 

The work of the Inorganic Group has been oon- 
~entrated on the examination of waste and low 
materials for the presence and recovery of valuable 
constituents and the tion of elements and 
derivatives to a high of purity. The search 
for selenium in waste products continued, and, in 
view of diffloulties experienced in obtaining consistent 
analytical resulta, much effort was given to securing 
analytical procedures more applicab eds ee 
of products and their wide range of selenium content. 
A method has been developed for the determination 
of small amounta of phosphorus in vanadium oon- 
centrates based on volatilization of the vanadium as 
vanadyl! trichloride by heating at 420° C. in a slow 
stream of dry hydrogen chloride. Other work has 
been. conoerned with the recovery of sulphur from 
low-grade sulphur ores and of copper from flash. 
roasted pyrites cinders, while concentration studies 
have related to the behaviour of gold and other 
metals in adsorption and elution from ‘Amberlite 
TRA 400°, the behaviour of molybdate, chromate, 
vanadate, arsenate and tungstate with basio reaine 
and the evaluation of new ion-exchange resins for 
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separating metals. A chromatographic separation 
process for mobium, tantalum, copper, cobalt, 
uranium and lead in sois, for use in the fleld, the 
operation Беше completed in lees than thirty minutes, 
has been demgned, and the partition of thorium 
nitrate between ether and water at varying conoen- 
trations of thorium nitrate and nitric acid has been 
determined. A gomtullation counter for use with 
carbon compounds containing carbon-14 has been 
completed and tested, as well as an apparatus for 
testing the behaviour of ion-exchange resins under 
repeated treatment with & series of solutions. 

In the Organic Chemistry’ Group vapour-preasure 
and boiling-point measurements on phenol have 
nearly been completed, and the densities at 20° C. 
and 30? C. of pyridine and of four of ita homologues 
have been determined, as well as the refractive 
indices of fourteen mixtures of pyridine and water, 
thus permitting the analysis of such mixtures with 
high precision from refractive index measurements. 
This system has also been re-examined over the 
whole range of oonoentretions with a vapour-liquid 
equilibrium still, operated isothermally, at 70° С. 
and at 90° C. Results of a combined investigation 
with the National Physical Laboratory of the oon- 
struction, use and long-term behaviour of triple- 
point water cells indicate that the triple point of 
water is sible to 0-0001 deg. C. and that the 
triple-pomt oella do not deteriorate even after several 
years of use. Preparative work has been concerned 

i with carboxylation by means of carbon 
icularly of phenols and of epoxides ; the 
ie sh ay and applications of isotopically labelled. 
Min aee. and the exploration of new 
resins ini chelating groups. 
Under the , & brief study of 4-hydroxytisophthalo 
acid has indicated в tendency for the carboxyl group 
to be eliminated in substitution reactions, and high 
yields of ethylene carbonate have been obtained from 
carbon dioxide and ethylene oxide under pressure in 
the presence of catalysta, Sulphur dioxide gimilarly 
yielded a linear polymeric hate, depolymerized 
to the cyclic monomer on heating, while ethylene 
oxide and p e give by exothermal reaction, 
first, B-ahlaroethyl chloroformate, which with more 
ethylene oxide yields di-B-chloroethyl carbonate. 
Work continued on the preparation of resins oon- 
complex-forming functional groups, from 
fo dehyde and resorcinol derivatives, while the 
Arbuxov reaction has bean used to prepare ion- 
exchange resins containing the phosphonic acid group. 
The randomization of carbon-14 in methyloyclo- 
hexane haa bean developed into a useful method for 
the synthesis of labelled aromatic шы апа 
the technique of fillmg ampoules with gases or 
liquids has been developed and a Podbielniak frac- 
tional distillation unit installed. 

The High Polymers Group concentrated ita effort 
on ion-exchange and chee roperties of cross-linked 
polymers and semi-permeable membranes, and their 
applications. A detailed study of the relative affinities 
of alkali metal cations for sulphonated polystyrenes 
of different cross-lmking has been completed, but no 
further work on strongly acidic cation-exchangers 18 
proposed. By sib pese jas Un of styrene — divinyl- 

be so т ent animation in 
dna. methyl ethyl жүл or benrene, в range of 
&nion-ex reeina haa bean prepared the properties 
of which may be systematically varied with respect io 
functional group, degree of oroes-linking and ion- 
exchange capacity. Work has also continued on 
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resins containing chelating groupe, and a study of 
factors determining the sdmi-permeability of poly 
(vinyl alcohol) flims in non-aqueous systems has 
shown that membranes of low permeability can be 
used to determine the molecular weights of simple 
compounds of known structure; work on the 
development of membranes for use in aqueous 
ms has commenced. 

Besides the work already noted, the Microbiology 
Group continued its fundamental studies of sulphate- 
reducing bacteria, particularly ther metaboliam, and 
the continuous process for bacterial sulphate reduo- 
цор, and started some studies of the bacterial 
oxidation of aromatic compounds, particularly the 
microbiological breakdown of phthalate, & process of 
industrial importance in the disposal of efluente. 


THE ICE AGES AND PAST 
VARIATIONS OF THE EARTH'S 
CLIMATE 


URING the past sixteen yeers, Dr. E. J. Ópik 

has written extensively on climatic changes in 
a number of publications, and in Contribution No. 9 
of Armagh Observatory, entitled “A Climatological 
and Astronomical Interpretation of the Тое Ages and 
of the Past Variations of Terrestrial Climate’’*, he 
has written a paper which largely embodies the main 
points in his studies. 

As might be expected, Dr. Opik rejecte the old 
astronomical theories of the fluctuations of olmate— 
the changes in the obliquity of the ecliptic and the 
eccentricity of the earth's orbit. About half a century 
ago these were shown to be utterly insdequate to 
acoount for glaciations and warm interglacial climates, 
but from time to time they have been revived. 
Simpeon's theory of the ice ages, which was advocated 
a quarter of a century ago—that they are caused 
primarily by an increase in solar radiation which in 
turn leads to a rise of the mean global temperature 
and an imorease of the absolute moisture content of 
the atmosphere, followed by more precipitation in 
the form of snow in the polar regions and an advance 
of glaciers—is diamissed with very little oriticiam. 
It is pointed out that there is an &beurdity in the 
theory which postulates the melting of the glaciers 
and the retreat of the ice when the greater heat takes 
control, because both the advance and the retreat 
of the glaciers are explamed by the same cause. In 
addition, climatological and other evidence pointa to 
the conclusion that the glaciers of Greenland retreated 
during the past century, in close- response to the 
increased global temperature. 

Dr. Opik maintams that an interpretation of 
climatic changes cannot be made without a clear 
quantitative understanding of the heat balance of 
the earth, and he develops a method of quantitative 
analysis of the climatic + balance, based on the 
equation Q = I + Е. In this, Q, I and E represent 

ively the net radiation to space, the net 
insolation or the absorbed solar radiation, and tho 
heat supplied by other sources; the last-named 
includes convective interchanges with other parta of 
the earth’s surface, such as atmospherio and oceanic 

"pde Astronomica buie gain dom Gr tha) Loo “ages And af £e 
Past Vari&üons of Terresimal By A. J. Ор. Pp. 78 (dis- 


maet PT Blackwall Ваепыйо LI44, Oxford, 1963). 
ва: 
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currenta, or released fram that stored in the soil, the 
water or the atmosphere. On this basis and with 
certam further assumptions, standard mean radiation 
curves, ın dependence on the mean surface tempers- 
ture, are calculated for summer and winter as well'as 
for clear and cloudy aky, and the resulta are given 
in the paper. Two sections, co i twenty ев, 
are devoted to “Vanations of Solar Lummosity” and 
"The Mechaniam of Solar -Term Variability” 
and contain references to Opik's work on these 
problems during the past fifteen years or more. 
Regarding the latter section, it appears that a tem- 
porary increase of the energy production near the 
sun’s centre wil] lead to a decrease of solar radiation 
and to an ice age if the decrease 18 deep enough. A 


. qualitative picture 1s sketched of the way in whioh 


repeated disturbances in the intenor of a dwarf star 
like the sun can be produood, and it is just possible 
that here may be an explanation of the mechanism 
by which major ice ages were recurrent phenomens 
of a periodicity of about 240 million years. ОҒ 
course, there 18 в considerable amount of 
speculation in all this, and it is very difficult to make 
many definite deductions in such matters. 
Towards the end of the peper, under '"The Prob- 
lems of Pre-Tertiary Climate”, Dr. Opik confirms his 
Um lr железе іп 1988 that, although Wegner's 
of continental drift, postulating в oorrespond- 
E in latitude, cannot explain the last 
ice age, neverthelees there oan be little doubt about 
the ity of large-scale horizontal displacements 
(Alpine foldings) in the earth’s crust. The opinion 18 
that even if the strange phenomena of 
Oarbo-Permian glaciation can be partly explained by 
contmental drift (and this glaciation is an inducement 
to regard Wegner’s theory favourably), this explana- 
tion completely fails for the earlier Cambrian 
glaciation. 


WINCHESTER COLLEGE 
NATURAL HISTORY SOCIETY 


18 regrettable that the reporte of the Winchester 
College Natural History Society can be published 
only once every three years owing to increased costs 
of printing, eto., for the report before us (1950—58) 
is well produced and makes very encouraging reading. 
However, duplicated summaries of obeervations on 
birds, insects and planta are issued every year. 

. The Society itself is very active, and the rt 
reveals & variety of interests from general d 
observations to more iali studies. Three 
specialized sections of the Society have now been 
Re TEM insecta and planta—and others mey 
ollow. 

The report opens with an acoount by the warden, 
J. A. L. Myres, of the Viscount Grey Nature Reserve, 
"Fallodon", which is a part of Watermeads, & piece 
of land belonging to the College. пеат 
that enthusiastic boys of the College have done muob- 
to render this nature reserve a really valuable asset 
aince the War, during which its upkeep proved 


ae oe le. 

. J. Chadder gives an exoellent account of the 
birds’ neste (fifteen nesta of seven different species) 
he examined in Fallodon during 1958. This is 
followed by a numerical analysis of the seasonab 
changes in birds in that reserve by D. E. D. Campbell. 
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de oonoluded that the number'of birds were the 
same in summer as in winter, but that there were 
xnsiderable decreases during early spring and 
wtumn. The population also varied from week to 
week during the winter, but was constant during the 
rommer. Н. E. Norton publishes a’ commendable 
study of the territorial life of the blackbird—e long 
зарег accompanied by six maps. He also presents 
she bird records for September 1949—July 1953. The 
oird-ringing report is made by J. А. L. Мутев. 
{nterest in birds is also enhanced in this rt by а 
short acoount of the birds of Astral by J. E. 
Mollison. 
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A cecal nf Босана and шов atound Win: 
chester durmg 1950—58 ia given by P. O'B. Harris. 
W. H. Dowdeewell describes the numerous visita 
made to Fisher's Pond, a pond which is proving ideal 
for the study of freshwater life. Mollusos, arthropods 
and birds were the main subjecta of investigation. 
Another long paper is contributed by Б: G.'Borne- 

man, writing on the movements and changes in в 
Eod water plankton don . This is acconipanied 
by two figures and a table of results. Botanical 
activities are recorded by J. B. Poynton. 


і t arranged. 

This reporb is one of several which reveal the 
active interest shown in some schools in field natural 
history where young students are able to make first- 
hand studies in ecology, taxonomy, behaviour, ete. 
Winchester College, with some of our more enihus- 
iastio schools, is leading the way in a fuller appreoia- 
tion of the true import and value of biological studies. 


FORESTRY IN NEW ZEALAND 


HE orttioal position of the indigenous forests of 
New Zealand has been known for some years and 
discussed in the annual reporta of the Director of 
Forestry, New Zealand Forest Service. The annual 
report for the year April 1952-March 1958 (pp. 80. 
Wellmgton: New Zealand Forest Servioe, 1958) 


Islands. The appears to be whether to 
sanction cutting out in a comparatively few years 
the remaining existing indigenous forest to maintain 
the saw-mill industry and industries dependent on 
indigenous timber and other vested interests, or to 
reduce the cut во as to maintain a portion at least 
of the natural forest of the Islands. The Forest 
Service correctly advocates the latter policy; but 
*here appears to be a considerable body of public 
opinion against ib. 

New Zealand is not the only country in the world 
faced with this question in varying aspects, not 
excluding Great Britain. The time would appear to 
be approaching, if indeed it has not been already 
reached, whan the world as a whole will have to make 
up ita mind so far as forestry is concerned (which, 
in fact, is Nature herself} whether the forest soils of 
any country capable of maintaining ite 
forest and species of trees should not y be 
onfimed to this purpose; fast-growing exotics 
showing quick financial returns would then only be 
used when obviously useful or to fille temporary gap in 
supplies, due to past mismanagement by man of the 
natural foresta. 
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In New Zealand, as the report says, “The exotio 
forests were established to conserve the indigenous 
foreste; therefore it is ing the cart before the 
horse to suggest that the Forest Bervioe is seeking à 
ready sale for exotics by curtailing the cutting of 
native timber. It would be more correct to say that 
the production of axotics has been in order 
to make it possible to reduce the sale of indigenous: 
timber. . has shown. in foreign coun- 
tries . . that exotio species have definite limitations 
and for this reason the national policy must envisage 
the management of the indigenous forest to secure 
their maximum favourable production of timber". 
To this might have. been added their management 
by the Forest Service in perpetuity, since there can 
be no question that this is the correct forest and 
economic policy|for the indigenous forests. 

E. P. SrEBBING 


NEW OBSERVATIONS ON THE 
CHEMISTRY OF N-CARBOXY- 
ALPHA-AMINO-ACID ANHYDRIDES 


By D. С. H. BALLARD, Da С. H. BAMFORD 


AND 
Da. F. J. WEYMOUTH 
Research Laboratory, Courtaulds, Led., Maidenhead, Berks. 


polymerization of N-carboxy- -a-amino-acid 


are linear or 
e Due A a ti. Dess Qd cs 
eroduot ы осы Post ороюн ые 
cyolio peptides and substituted derivatives Ra 
hydantoin $-&oetio acid**, The exact 
conditions favouring the formation if bee abe 
stances are not established in the literature, and no 
detailed mechanism of the reactions has been put 
forward. We have recently investigated the behaviour 
of а number of N-carboxy-c-amino-acid anhydrides 
sdb ee ee рү, 
some interesting which lead to a clearer 
understanding of the general chemi of these 
Our main observations, on the effects 
by the addition of inorganic salte and 
tertiary bases, are summarized here. 


Catalysis by Inorganic Salts 
Many  N-oerboxy-a-amino-acid anhydrides are 
stable, or react only alowly when dissolved in highly 


to produce в rapid reaction. Fig. 1 shows typioal 
resulta with glyome, O- 1 and pr-phenyl- 
alanine  N-oerbonio in NN-dimethyl- 
formamide. In the oase of C-phenyl glycine N-ocarbonio 
anhydride there was no detectable reaction before 
the addition of lithium chloride; after addition, 
rapid evolution of carbon dioxide ooourred. Glycine 
and pi-phenylalanine N-oerbonio anhydrides gave 
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0 10 20 50 40 
Time (mtn.) i 
Fig. 1. Balt-oatalysed касца 18 N : N-dimethyiformamide 
, Giyaine N-oarbonte (8 militmoles) in dimethyl- 
Puer tg ea) a BO OF Roding eden hoe ee aT 
бшсен уз in dimethylformamide) added at 4 


N-oarbonis (8 V re Rar dimethyi- 
0 c.c.) ab 50° C. miiitmoles) 





measureable reaction-rates in the absence of salta, 
but these were accelerated by factors up to 200 on 
addition of lithium chloride or sodium iodide. 
Examination of the liquids after reaction revealed 
. that the main producte are cyclic polypeptides and 
: derivatives of hydantoin 3-воебіо acid corresponding 
to the used. Table 1 gives representative 
ерт ne ee One аро ene 
the remainder of the anhydride forms mainly 
peptides. No 2: 5-diketopiperazines oe 
identified. With glycine, the hydantoin 8-acetio acid 
(V) was estimated oolorimetrically with alkaline 
picric acid and by titration, the two methods giving 
concordant results. For the other anhydrides the 
resulta given are based on titration resulta only, and 
would therefore include other compounds containing 
—OOOR, for bir at a ey ee an 
00 тозу be seen from 
Table 1, fhe wield. of of the Кулош. derivative шау 
be cansiderable 


A brief study of the main kinetio features of the 
lithium chloride catalysed reactions of glycine 
N-carbonio anhydride has been made. The initial 
rate of reaction is not affected signifloantly by the 
presence of water, and does not depend upon the 
method adopted for purifying the salt. Acids have a 
strong inhibitory effect on the reaction, this being 
parti marked st the lower salt concentrations. 
A trace of acid present initially produces an induction 
period. The hydantoin 8-acetic acid produced is a 
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Table 1. SALT-GATALYSED RAACTIONS IX NN-DIMETHYLFORMALIDE 
Бостон 



















Glyotne 14 x 10" (nad) | 27 
» 0-17 Y 
я 0-5% | 16 x10 (1200) | 27 
= 0 03 27 
5| ЦЕ g 
O-Phenyt 10 $4 ) 50 
ا‎ 10 50 





comparatively strong acid (pKe ~ 8), во that the 
reaction is self-inhibiting at quite small conversions. 
At salt concentrations greater than 0:1 N the rate 
shows second-order dependence on monomer oon- 
centration, and is independent of the conoentration of 
lithium chloride. The rate falls off with 

oo of lithium chloride below about 

The oetalytio effect of saltes is 

nected with the presence of an NH um 
the N-carbonio anhydride molecule. N-methyl 
glycine N-carbonio anhydride (sarcosine N-carbonic 
anhydride) does not react when dissolved m NN-di- 
methyl-formamide-lithium chloride mixtures, but a 
rapid reaction ensues if S-methyl hydantom (VI) 
is added. This latter substance. has structural 
similarities with glycine N-carbonio anhydride and 
probably interacts with lithium salts in an analogous 
manner. The producta of this reaction are then 
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capable of initiating the a of the 
earcosine N-oarbonio anhydri The overall reaction 
yields polypeptides with basio groupe, which titrate 
like those m linear po This reaction, 
like that of the glycine N-carbonio anhydride, is 
powerfully inhibited by traces of acids. 

We oonsider that the catalytic effect of salts such 
ав lithium obloride is to be attributed to complex 
formation between the anhydride, or hydantoin, and 
the cation, resulting in the displacement of & proton 
and the formation of & molecule in which the 
atom has basio properties sufficient to allow reaction 
with N-carboxy-c-amino-acid anhydrides. Thus the 
reactions with glycine N-carbonio anhydride (1) may 
be envisaged as shown in scheme (1). 

These reactions may be shown to be consistent 
with the kinetic observations. An important feature 
of the mechanism is that the formation of hydantoin 
3-acetig acid and cyclo polyglyoine from (IV) is 
coomplished without ting improbeble oyoliza- 
tions. A study of models of (IV) ahows that production 
of 2: 5-diketopiperazine by direct cyclization is moet 
unlikely and, as‘ we have already mentioned, this 
compound does nob seem to be formed. The primary 
reactions of sarcosine N-oarbonic anhydride in the 
presence of lithium chloride and $-methyl hydantoin 

ed similar, the first step, (2), being followed 
rmation of compounds analogous to (III) and 
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OH,—O00 


MP. ac pe (2) 


T siruoture is 
for initiation of this kind; the open-chain 


necessary 
analogue of (VI}—acotyl eym-dimethyl uroa—is 


nce tin E dependen of the oon- 
centration of lithium chloride, the exact nature of 
the ionic species reacting with the N-carbonio 
anhydride is uncertain; this may be an ion 
such as Li*Ol- or а partly or wholly solvated cation. 


It is i 


Catalysis by Tertiary Bases 
N-carboxy-a-amino-acid anhydrides which are not 
N-substituted appear to react readily in the presence 
of tertiary bases, particularly in polar media. Again, 
the products contain considerable amounts of 
hydantoin 3-acetic acid derivatives, as shown in 
Table 2: 


Table $. BMACTIONS CATALYEND BY TRETIARY Bases. tr 0. 
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The only other major producta are cyclic peptides, 

which in the case of glycine N-carbonio anhydride 

have been isolated in crystalline form. Of these, 

oyolio hexaglycine predominates. No 2: 5-diketo- 
has been detected. 

The relative yields of hydantoin derivative and 
cyclic peptide clearly depend an the nature of the 
solvent. One i factor is the polarity of the 
latter, as shown by a comparison of the two experi- 
аве Sie cies car eb A high polarity 
favours hydantoin formation; but the resulta with 
dimethylformamide and nitrobenzene show that 
other factors are also involved. 

No reaction has been observed in any solvent 
between pure sarcosine N-oerbonio anhydride and 
tertiary bases. This is in sharp contrast to the 
results obtamed by Weasely and oo-workers*; we 
have been unable to confirm the claima made by these 
authors that N-substituted N-carboxy-c-amino-acid 
anhydrides react readily in pure pyridine. 

The results obtained with bases obviously 
fesemble those with lithium salts in polar media, 
and а corresponding mechanism may be postulated. 
For example, equilibria such as those shown in (3) 
may exist, leading to reactions analogous to those 
in (1): 


Essentially similar mechanisms leading to the 
intermediate formation of the dimer (HI) may be 
proposed for the spontaneous decomposition of 

~carboxy-c-amino-scid anhydrides in polar organic 
solventa. (The formation of high polymers in non- 
polar solvente probably resulte from initiation by 
traces of water or other impurities.) We have 
obeerved that the presence of traces of water leads 
to an increase in the of hydantoin 8-aoetio 
acid formed during decomposition of the glycine | 


"N-earbonio anhydride in dimethylformamide. With 


larger amounts of water, however, hydantoin forma- 
tion decreases until in pure water or in aqueous 
lithium bromide solution no hydantoin-3-scetio acid is 
formed. Thus im the presence of concentrations 
of water, normal initiation by the latter appears to 
predominate. Parallel resulta are obtained with the 
lower aliphatic aloohols, hydantoin $-aoetio acid 
when formed as the free acid and not as 
the ester. This observation is consistend with 
our mechanism for the spontaneous decomposition 
of the N-carboxy-x-amino-acid anhydrides, which is 
probably operative under theee conditions. 

To summarize, we consider that the nitrogen atom 
of an N-oerboxy-a-amino-acid anhydride may ın 
some circumstances assume basio properties without 
rupture of the heterocyclic ring. This leads to a 
“variety of reactions which are of predominant 
importance in highly polar media, and whioh may 
also account for the minor products observed under 
different conditions by other workers. [March 8. 
nfo ae Nature, 178, 907, (1968); 


* Bilek, L, Derkosth, J, Mlohl, H., and Ушу, Р, Honatake/te, 
BA, 717 (1088). 
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LETTERS TO THE EDITORS 
The Ediors do not hold themselves responsible 
for opmions expressed by their ocorrespondenis. 
No notice ts taken of anonymous communcoaitons 


Radio Observations of lonized Hydrogen 
Nebula and Other Discrete Sources at а 
Wave-length of 94 cm. 


Iw recent attempts!-* to account for the general 
radio emission from the Galaxy as the integrated 
radiation of discrete galactic radio squroes, it was 
found necessary to introduce the effect of ionized 
interstellar H П regione, to fit the observed 
radio isophotes at various frequencies. Scheuer and 
Ryle“ detected, at wave-lengths of 1-4 and 3-7 m., & 
bright band of emission confined within 2° of the 
galactic equator superimposed on the general radia- 
tion. They identifled the bright band with thermal 
emission from в distribution of H П regions. НП 
.regions are strongly concentrated in the galactic 
plane. The large source, Cygnus X, has been tenta- 
tively described as thermal emismon', perhaps TR 
several bright H II regions surrounding 
fum the ictegrater АНЫ of all the JE T veg 
in the spiral arm in the direction of Oygnus*. How- 
ever, Baldwin‘ attempted unsuooceesfully to detest, 
et a wave-length of 1-4 m., a very bright individual 
НП region, the Orion nebula. Observations of 
disarete sources have’ been almost entirely confined 
to rhetre wave-lengths, where spectra of more than 
twenty sources have been obtained’. Piddington and 
Minnett} observed five discrete sources at a wave- 
length of 25 am. and the emission at 25 and 10 ош. 
from a region near the galactic centre. This was an 
appreciable extension of the short-weve limit of 
source spectra. _ 

We recently reported* the further extension, to & 
wave-length of 9۰4 om., of the spectra of six well- 
known sources and the detection of four bright 
galactic пешә: the Orion, : Trifid and 

n nebule, bright individual HIL regions. 
Di nebule had not been previously identifled 
as radio sources. Hvidenoe was given for the thermal 
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origin of the observed radiation from the Orion nebula» 
ee ee 
sion from a distribution of Н П regions. Reoan 
measurements’ at & wave-length of 21 om. by Hagen 
MoOlam and Hepburn have been made on the Orio» 
nebula and several other H II regions. The Orior 
nebula flux density was, as predicted by the therma 
model, the same as that observed at a wave-length 
of 9-4 cm. 

This communication reporte a second survey в 
wave-length 9-4 отп, undertaken during March 10-18 
1954, prinorpally of known H. II regions". The 50-ft 
diameter paraboloidal reflector“ and  miorowawv 
mae ee ащысы а и воров 
was 0:45° х 0:40° between half-intensity po 
Table 1 summarizes preliminary resalta of Pos 
surveys. The estimated всопгасу of the antenn: 
temperature, T'4, is 2° K. and of the flux density 
25 per cent. The brightness temperature of a source 
averaged over the beam equals 1-7 T'4. The position 
of sources are estimated to be accurate to 0:2 min 
m R.A. and 8’ in Dec. for the first eight sources anc 
to 1 min. in R.A. and 15 in Deo. for the remainder 
except for the large sources which subtend about 2 
(Nos. 9, 16, 21 and 24). The N.G.O. number give 
the New General Catalogue, or Index Catalogue 
number of the celestial object previously identifle 
with or suggested here as the radio source. Meese 
objects are also numbered. 

Sources Nos. 1—11 were detected ih the first survey 
and were mentioned above. Source No. 5 lies in the 
direction of the galactic centre (galactic longitude 
327-6°, latitude —1-48°). Further measurements o 
Nos. 10 and 11 give revised values for T4 an 
indicate that they are discrete sources, perhap 

on radiation from the galactic plane 
Source No. 12 also appears to be superimposed upo: 
radiation from the galactic plane. No. 24 wa 
obtained from а drift of the galactic plane throug 
the antenna beam. These findings indicate that > 
narrow band of galactic radiation at wave-lengtt 
9-4 om. extends at least 10° along the galactic plan» 
through the galactic centre o. 9) where it i 
brightest. This may be identified with the bright 
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band observed at metre wave-lengtha mentioned 
earlier. 

Eleven additional H II regions (Noe. 12-21 and 
28) were detected the second survey. Eight 
of these (Nos. 12, 18, 15, 18-21 and 23) appear to 
have been previously undetected at radio wave- 
lengths. The intensity of the Cygnus X source at 
wave-length 9:4 om. agrees with the thermal-type 
emission spectrum found at longer wave-lengths*. 
No. 22 is a non-thermal source recently detected at 
metre wave-lengths and identified with the rare type 
of nebulomity similar to the double-loop nebula in 
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ug!*,, 
This work will be described in more detail else- 
where. - 
i F. T. HADDOOK 
О. H. Mayme 


R. M. SLOANAKER 


0.8. Naval Researoh Laboratory, 


Washington 25, D.C. 
June 18. 
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Ferromagnetic Resonance In Ferrites 


FERROMAGNETIO resonance studies have bean made 
on polycrystalline specimens of the ferromagnetic 

systems (1 — z)(LiFe,0,)2(CdFe,0,), Li(Fe; ,A15),0,, 
Иса Ире placed in resonant cavities opera 
at frequencies of 9,470, 23,040 and 34,400 Мо. /вес. 

The component oxides were mixed and pre-fired 
at 200 deg. below the final sintering temperature for 
7 hr. The product was re-ground, pressed at 45 tons 
per square inch and sintered in air for 40 hr. at a 

ture of 1,000? С. for the lithium—oaedmium 

ferrites and 1,400? C. for the others. The fuinaoe 
was then switched off and allowed to cool. Specimen 
densities of 90-97 per cent X-ray density were 
obtamed. Spherical specimens pro- 
duced in a device similar to that 
described by Bond! and ranging in 
diameter from 0-20 mm. to 1-40 mm. 
were mounted on a fine glass support 
which could be moved along the axis 
of & microwave oavity formed from a 
rectangular wave-gui The 
of the externally applied magnetio field 
necessary to induce peak resonance 
loaa, Нум, and the resonance line- Wd 
width were studied as functions of нео 
frequency, specimen size, and poartion 
of the specimen along the cavity axis. 
The frequency /resonance field value for 
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each resonance was determined by comparison with 
the ratio for thé subetanoe a-a-phenyl В-ріогу1 
hydrazyl for which g = 2-0087 + 0.0002*. These 
studies have yielded the following information. 

(1) The placing of & specimen directly on tbe 
cavity end wall increases the value of Hre below that 
necessary when the specimen is located at a magnetic 
antinode away from the cavity wals by an amount 
of the order of 33, where M, ів the saturation 
magnetization per unit volume of the specimen 
material. THe wallet pus e сога 19 Bo 
due to the of a magnetic dipole induced in 
the end &nd is insensitive to variations in both 
frequency and specimen. aire. Resonance Ime-widths 
are not significantly affected. 

(2) Measurements on i located at the 
first magnetic antinode from the end wall have shown 
that, before the onset of skin effects’, the value of 
Hyg varies with specimen size according to the law 

Ho, +) = Hw, o) + ho (r^), 


where r ів the radius of the specimen, A, is the 
effectrve interhal wave-length for propagation in the 
material at an angular frequency co, and Л, IB & 
constant. It is believed that the concentration of 
the oscillatory fleld along the axis of a specimen 
produces an effective shape of specimen deviating 
progressively with i ,rhdius from that of & 
sphere. The recognition of this relationship improves 
the extrapolation of reeonanoe fields to rero radius 
of specimen. 

(3) The extrapolated values of He, o) have been 
found to flt&, to within the tal error of 
+10 Oe. at 9,470 Mo./sec., + 20 Oe. at 23,040 
Mo./seo. and + 80 Oe. at 84,400 Mo./sec., a resonance 
ркаш perte by Okamura oh 


= # (н Н), 
e V + Hj) 


and yield the values for g and H; given in Fig. 1 
and Table 1. Magnetization measurements (unpub- 
lished) have shown that the cadmium ions in lithium 
cadmium ferrites enter tetrahedral sites, while the 
aluminium ions in lithium ferrite-aluminatea for the 
most part enter octahedral sites leading to an anti- 
ferromagnetic structure for about 85 per cent 


mrpoeition is approached, and 
the interpretation of this factor as the spectroscopic 
splitting factor, having regard to ferrite-sub-lattice 
effects’, leads to the conclusion that the value of g 
for a ferric ion depends on the particular lattice site 
which it occupies. For lithium ferrite, the values of 
g for ferric ions on either tetrahedral or octahedral 
sites must be at least 0:03 leas than that for the spm 
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only, namely, 2-00. Further consideration of the 
values for the cadmium- and xino-aubstituted systems 
indicates that the effective values of g may also 
depend on the nature of the surrounding ions. 

The treatment of a polycrystalline specimen as an 


0 01 


may give rise to an effective field of the 
order — 0:8 К.М, where K, is the first-order 
anisotropy constant, assumed negative. Measure- 
ments on single crystals (unpublished) have given the 
values of this factor for three niokel-xino ferrites and 
these are seen from the table to account for not more 
- than a third of the field Hj. 

(4) Resonance measurementa at high levels of 
microwave power have shown & behaviour similar to 
that observed’ in other ferrite systems. The resonance 
peak is reduced to half the low-fleld value for micro- 
wave flald-strengths of the order of 10-100 Oe. when 
specrmens absorb energy at rates of the order of 
10!* егрв/о.о./вес. The resonance line-width does not 
appear to be a measure of the relaxation time 
associated with the interchange of energy between 
the absorbing mechanism and its surroundings, but 
тову be considered as setting a lower limit to this 
time. If the concept of spin-wave excitation is used, 
the spin-wave states available for excitation must 
extend into the spin wave-number range of 104-10" 
om.-', in which range a considerable contribution to 
the energy of excitation is normally to be expected 
from exchange effecta. It is nevertheless possible that 
the resonance absorption proceeds by the mduotion of 
transitions between spin-wave states of this order of 
wave number, which at ordinary would 
be the only ones vacant and therefore able to be 
excited. The formation of two spin waves of wave 
numbers Î and m from one of wave number Ё in а 
cubic matrix with lattice constant a of ions of spin S 
po ыеп шша E oque Id 
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le = AH = hyH-+ 2SJa* (P + m — №), 
with k =] +m. This expression is of the form 
w © y(H + Hi), where: 
H, == 2SJa* (I* + m* — b)/hy. 


Values of k, l and m, all of the order of 10-10" am.-* 
may be chosen to yield values of H, consistent with 
experiment. On ths mterpretation the resonance 
line-width would then be determined in part by the 
distribution of transition probabilities for various 
values of Н,. 

This work will be discussed in more detail in a 
later publication. 

The materials used in this investigation were 
prepared by Dr. A. E. Carter, Мевегв. P. Е. Gallant 
and W. O. Greenstreet under the direotion of Dr. 
А. Т. E. Weloh, in the i Royal 
College of Science, London. I to thank Dr. 
Willis Jackson, at whose instigation this work waa 
begun, for his interest and encouragement through- 
out its course. 

The work described above was carried out as part 
of the programme of the Radio Research Board, and 
this communication ia published by permission of the 
Director of Radio Research, Department of Soiantific 
-and Industrial Research. . 


P. A. Mines 
Electrical Department, 
Imperial College of Science and Technology, 
London, 8.W.7. 
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Use of X-Ray Film for comparing 


loactivities 

ArnTHOUGH the initial disoóvery of radioactivity 
resulted from ita action on а photographic plate, 
electronic instruments have to-day become 
дале бн cab a аш aede vam pas 
for measuring, radioaobivi It has, however, эө 
shown that photographio e ions can, with suitable 
methods for internal calibration, pu used for giving 
Te&son&bly accurate 00 f! radioactivity?. 
The present communication is дарн with, a 
direct i of the accuracy obtained with a 
counter and with X-ray film, when used for com- 
paring the radiation per unit area from a number of 
different sources. These were prepared by convertmg 

from & photographio step-wedge quantita- 


images 
tively into alver iodide in the presence of iodine-181 *. 


The relative quantities of silver, and hance of radio- 
activity, in the sources were compared : (a) by direct 
chemical analysis; (b) by a Geiger-Müller counter 
using & count of at least ten thousand for each 
specimen ; (o) by making a series of autoradiographs 
with accurately determined exposure times and 
deriving the relative activity of each source from 
plote of density against log-exposure time; (d) by 
using visual density matohing to determine (from the 
same autoradiographs) the exposure time needed by 
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Relative 
_ aver Relative radiosctivities (and hence silver masos) 





zach source to give a standard (but not measured) 
density. The quantities in the weaker sources were 
hen expressed. as of the strongest source. 
Table 1 shows that method (c) gave an socuracy 
somparable with that obtained by counting, while 
sven without a densitometer acouracy adequate for 
emi-quantitative work was achieved. 

Apart from ita obvious usefulness in laboratories 
not i with a counter, autoradiography has 
ertain other advantages: in ita simplest form it 
equires no special equipment ; it produces a perm- 
snent record of relative activities ; in the sense that 
«ne sheet of film can be mmultansoualy exposed to a 
егде number of specimens, it is equivalent to the use 
sf a whole battery of counters, and as & result, auto- 
radiography can simplify,” or make unnecessary, 
л One far deni d t also facilitates more accurate 
asseasment of isotopes having short half-lives, and 
makes practicable comparisons of very weak sources 
yhioh would each & long time on & counter. 

A full acoount of this work is being prepared for 
"ublioation elsewhere. 

A. N. DAVASPORT 


G. W. W. BTHVMNB8 
Research Laboratories, 
Kodak, Ltd., 
Harrow, Middlesex. 
March 8. 


Bond-Lengths and Force Constants for 
Methane, Silane and Germane 


Іх a recent paper by one of us (N.H. M.!), a 
letailed discussion of the electron distributions and 
tential elds for molecules of high symmetry waa 
iven on the basis of the Thomas—Fermi theory. In 
his work the nuclei of the outer atoms were smeared 
«ut over the surface of a sphere and the electrons 
hen regarded as moving in the resulting spherically 
ymmetrical feld. A general discussion of the 
«us also given, and the existence of a minimum in ih 
anergy curves was demonstrated. аа the 
heoretiocal bond-lengths were in poor agreement with 
арттан ушн and Н Каа о жейли 
his might be due to the neglect of exchange. 
We have now oonsidered in detail the effect of 
on the energy curves for methane (CH,), 
dins (SIH and germane (GeH,), for which mole- 
voles the smoothing approximation referred to above 
soms physically very reasonable. The Thomas- 
*ermi electron densities obtained previously have 
seen used as variation functions for calculating the 
nergy including exchange, this being analogous to 
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the procedure introduced by Scott" in his successful 
calculation of binding ies for atoms. We are 
thus enabled to calculate the bond-lengths and the 
force constants for the totally symmetric vibrations 
of theee three molecules, and the results are recorded 
in Table 1. For comparison, we also give the bond- 
length for methane when exchange is ignored! (the 
will be some- 


by using the formula of Bowers* slightly outside its 
proper range of validity. 


Table 1 
Expertmental d An Thomas—Fermi 
with exobange 
gy i$ E E 
бен, 148 — 19 
Force constants (in untts of 10° dynea/om.) 
Hxpertmental Thomas-Ferm! Femi 
with exchange 
s i ; 
бен, 10 = 3 


It can be seen that the bond-lengths are improved 


the fact that the Thomas-Fermi method should 
beoome more reliable as the number of electrans 
increases. Heath, Linnett and Wheatley‘, however, 
have concluded previously from в study of regularities 
in baud langths aud Тогоо sorintente бети of 
molecules that the bond in germane is probably 


“abnormally strong and short”. If this is Bo, then 


it ја not very reasonable to expect, the Thomas- 
Fermi method, which ев different atoms 
only by virtue of a change of soale depending on their 
atomic numbers, to be able to deal accurately with 
such & case. It is not so surprising, therefore, that 
by this method we find a larger deviation from the 
observed value for germane than in the case of 


expect, the force constants are less 
satisfactory than the bond-lengtha. however, 
it is olear that exchange has a marked effect, the 
force constant for methane being improved by a 
factor of 9. 

What has emerged from our caloulations is that 
the exchange energy plays an easential part in de- 
termining bond-lengths and force constante from the 
present theory. the simplified nature 
of the treatment, agreement with experiment is very 
reasonable. There is, however, some indication that 
the model we are using is least satisfactory for 
germane, in which the bonding is rather ‘abnormal’. 
We are now investigating the application of the 
method to other molecules, and a detailed account 
of the work will be published later. 


R. A. BALLINGER 


N. H. Manor 
Department of Physica, 
Univ Д 
Sheffield 10. 
April 2. 

1 Aaroh, M. H., Proc. Gawd. РАП. Soe., #8, 665 (1052) 
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Some 2:4-Diaminopteridines as Folinic Acid 
Antagonists 

BuaoHmxAL and his colleagues have reported that 
4-amino-10-methylpteroylglutamio acid (ametho- 
pterin) prolongs the lives of mice implanted experi- 
mentally with leukemia’, and that folinic acid 
antagonizes this therapeutic effect more potently 
than does pteroylglutamic acid". Aocepting tho view 
that the antifolinic acid activity of amethopterin ів 
related to ita therapeutic affect in leukmmia, we have 
explored for such activity & number of 2 : 4-diamino- 
pteridmge®*’* already known to be antagonists of 
pteroylglutamic acid’, with the view of their possible 
clinical use. 

Testa were carried out in a basal medium differing 
from that used by Barton-Wright et al.’ in the use 
of 10 gm. sodium acetate,’ 6 gm. acid-hydrolysed 
case, 200 ugm. riboflavin, 500 pgm. oaloium panto- 
thenate, 0-4 ugm. biotin, 100 ugm. aneurm, and 
60 mgm. 1-tryptophan per 500 ml. 
named in the table, were diluted serially 
tubes containing this doubl medium, auto- 
olaved, and the medium brought to single strength 
by sterile glaas-distilled water containing appropriate 
levels of synthetic folinio acid (5-formyl-5 : 6 : 7 : 8- 
tetrehydropteroylgiutamio acid). After sowing witha 
standardised inoculum of washed cells of Leuconostoo 


` ottrovorum (N.O.T.O. 7887), the tubes were incubated 


at 87° С. for 65 br. when the acid produced was 
titrated with N/10 sodium hydroxide. 

From these titrations we obtained the concentration 
of diaminopteridine to inhibit acid produo- 
tion by 50 per cent, from which an inhibition factor 
was calculated as the ratio of molar concentrations 
of diamimopteridine to folinio acid in the medium. 
The geometric means of the inhibition factors 
obtained in two or more separate experiments (at 


Ixursrriow oF Аср PRODUCTION oF Lewe, ctirovorwm BY 2:4- 
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* Inhibition factor = гаШо af molar concenizahons of diamino- 
pteridine to folinio acid to inhibit есій production by 50 per ceni. 
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INHIBITION OF ACID PRODUCTION OF 
BY AMETHOPTERIN ANO сосет Pra Rd ee SOT AR. 
б AND 28 mq POLINIC ACID PER mi MEDIUM 
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Fig. 1 


each level of folinio acid) are expreased in the table. 
It will be seen that at the levels of 1, 5 and 25 ngm. 
of folinio acid per mL, the inhibition factor of diteo- 
propylpteridine was constant. This indioates a 


competitive inhibition of the type first described by 
Woods* for hanilamide against para-ammobenzoic 
acid. The i ition ceases to be competitive and 


becomes irreversible by folinio acid when higher 
a of the Е вге used. 
est бона group of compounds, potency 86 

folinic acid antagonists closely depends on 
details m the 6 and 7 positions of the pteridine ring. 
In the dialkyl series, peak activity was seen at the 
diseo.butyl-(0/142) and diteopropyl-(0/128) pteridine 
and in the mdole series at the N-n-propyl (0/168) 
Activity waa slight in the pteridine (0/58) anc 
and in the diphenyl (0/68): it was not detected at el 
2s unsubstituted diaminopteridine (0/154). The las 
Vu Mugs ands, which were first synthesized by 
ву1ог and Cain’, were found by Burchena 
Bei Ae be шк шыш Albert 
Brown and Cheeseman" have prepared 2-amimo 
6 : 7-diethylpteridme and the corresponding 4-amine 
We have found that the inhibition facton 
of these two monoaminopteridines at 5 ngm. folinie 
acid per ml. exceeded 60,000, while that of 2:4 
diamino-6 : 7-diethyipteridme (0/69) was about 2,000 
This indicates that the omission of one amino-grouj 
from the type of compound under investigatiar 

reduces antifolinio acid activity. 

Since it has been reported that certain anti 
malarials, such as i i and 4: 6-diamino 
1-(р-сЫотрһеру1) - 1 : 2-dihydro-2 : 2-dimethyl-s-tri 
azine, possess antifolmio acid activity, it в no 
surprising that many of the pteridines here discusse 
are also potent antimalarials. In the present serice 
however, there does not appear to be any correlation 
between antifolinio acid activity, evaluated with 
Leuconostroo ottrovorwm, and ability to suppres 
Plasmodium het infections of mice. For éxample 
dioyclohexylmethyl.(0/104), di-n-butyl-(0/128) аш 
diisopropyl- (0/129) pteridines are roughly equal ix 

timalarial activity, although they differ widely а 
folinio acid antagonista. 

It will be seen from the table that there is littl 
difference between the inhibition factors of th 
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isec.butyl- and ditsopropyl-pteridines and of ametho- 
terin at the level of 5 ngm. folinio &oid per ml. А 
mpanson of the activities of 0/120 and ametho- 
term at two levels of folinio acid is illustrated in 
‘ig. 1. 

We wish to thank Miss M. Boothroyd and Mrs. 
1. Harms for technical assistance, the American 
‘yanamid Company for supplea of synthetic folinio 
«id (“Leuocovorm') and of amethopterin and amino- 
terin, Prof. A. Albert for the mono-amino-pteridines, 
nd the directors of Allen and Hanburys, Ltd., for 
ermisaion to publish this oommunication. 

H. О. J. COLLIER 
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А Chromatographic Method for the 
Estimation of Oleic and Linoleic Acids in thé 
Presence of Straight-chain Saturated Fatty 

Acids 


Two communications have recently appeared in 
ature on the chromatographic separation of natur- 
ily occurring fatty acids or their esters. Nijkamp? 
авев a вШов gel column for the separation of C,, to 
^» Saturated acids. Cropper and Heywood’ have 
volved в rapid vapour-phase technique for the 
Tona of the methyl esters of saturated acids 

ich they state will be investigated for use in the 
eperation of linolenio, linoleic and oleic acids. In 
the course of investigations on the biochemical 
баддев occurring during ripening of oil palm fruits, 
nd during germination of oil palm and water melon 
eds, we have developed a chromatographio method 
or estimatmg oleio and linoleico acids in the presence 
f saturated straight-chain acids from О, to Cio. 
‘his is based on the reversed-phase phic 
srocedure of Howard and Martin® later modified by 
'opj&k and Tietz* for the analysis of saturated acids 
rom Û,, to Cie and by Silk and Hahn! for similar 
ids from C,,t0C,,. Acetone—water mixtures varymg 
rom 45 рег cent acetone (C,,) to 90 per cent acetone 
O14) have been recommended as eluting agents, the 
ads being estimated by titration with 0-01 N 
looholio potassium hydroxide to a bromthymol blue 
nd-point. 

Standard titrations on pure acids, without passage 
hrough the oolumn, show that recoveries are 
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Table 1. ToTAL Farry ACIDS (per cent) 
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Be ene ee and chockat Dy: eee 
violet apectrophotometrio method (ref. 8). 


influenced by the concentration of non-aqueous 


solvent. These titration curves indicate that the 
green end-pomt (pH 6۰8-7۰0 in aqueous solution) 
usually reco gives incomplete neutralization. 


for the longer-chain acids, and we have therefore 
adopted а blue-green end-point (pH 7-4 in aqueous 
solution). Results, after correction for reagent blank, 
then range from 99-2 per cent (caproic acid m 35 per 
cent acetone) to 95-4 per cent (stearic acid in 75 per 
cent acetone). Recoveries from the column agree 
well with these figures, indicating no significant losa 
by retention on the column. The amount of total 
fatty acid used varied from 2 to 50 mgm. 

Using a 1-3 em. x 30 ст. column, linoleio and 
Oleic acids can be separated satisfactorily from one 
another but not from the saturated acids. Although 
linoleic is eluted slightly more slowly than myristic 
ч mixtures of the two (in any proportions) form 

a single peak: oleic has the same Rp value ва 
palmitic acid. Figures can therefore be obtained for 
the total quantities of (1) myristio + linoleio acids, 
and (ii) palmitic + oleio acids. 

Various methods were considered for the separation 
of theese saturated and unsaturated acids. The 
standard lead salt method is unsatisfactory in the 
presence of myristio acid. Chromatographic seper- 
ation of the unsaturated acids as the 2.4-dinitro- 
benzenesulphenyl chloride derivatives* proved diffi. 
cult and was rejected. The final method adopted was 
& Bertram’ (alkaline permanganate) oxidation to 
destroy the unsaturated acids, followed by estimation 
of the remaining saturated acids by chromatography. 
Experimenta with pure oleic and lmoleio acids 
indicated complete loes of the original acid peaks 
after oxidation at room temperature for 16—18 hr. 
Both acids were converted into products which were 
either not extracted by light petrol (b.p. 40°—60°) at 
the end of the Bertram oxidation or which had a 
high Ry value and could be separated completely 
from the С,, ог longer-chain saturated acids. After 
oxidation under these conditions, palmitic acid can 
be recovered in 95-98 per cent yield, and myristio acid 
in 90-96 per cent yield. The resulta for the analyses 
of different mixtures can be seen from Table 1. 
Amounts used in the oxidation varied from 15 to 
100 mgm. of total fatty acid; an aliquot of this 
containing 8-25 mgm. was then chromatographed. 
Further detaila of this method will be published 
elsewhere. We are extending it to the analysis of 
other unsaturated acids. 

In this brief communication it is impossible to 
acknowledge all the help we have received from 
various sources; but we should like to express our 
indebtedness to Prof. W. T. Williams for his encour- 
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agement, and to Prof. N. К. Adam for 4 gift of pure 
fatty acids. 

Since submitting the above, our attention has been 
directed to a paper by Savary and Deenuelle*, who 
employ a slightly different oxidation procedure for 
the estimation of oleio and linoleio acids in simpler 
mixtures. It is hoped to examine this method more 
fully in a later communication. 


“Fatty Adis" (In 
* Brice, В. А. 8 M. L, Herb, 8. F., Nichols, P. L, and 
ааты Wid pee ба Ас аа. Tie Goni 





Effect of Cortisone on the Neonatal Rat 


NasowATAL rate have been treated with oortisone 
&oetete (Marok ; Roussel) in doses of 0° 25-5 mgm./day 
subcutansoual the 


the brain. Hortega’s neonatal ‘fountains’ were found 

to be completely suppressed within 24-36 hr. of a 

ашо дово соо шо Second и ош 
was retarded. 

ie eee failure to 

Mio Ge pa sl eo сугы} уш 

ener ee ee m dee (Ee 1). Buch 


2). i 

QR, ie чыз mali debi Vi very aum 
growth, Without on they showed a consider- 
able degree of exoph In some oases their 


eyes actually opened before those of the control litter 
mates. Their a corresponded with that 
rodas m chick embryos by Ramsay ч all by 
cortisone treatment. 


There was a general decrease 
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in lymphoid tissue, and pituitaries were small anc 
degenerate on histological examination. A detailea 
account of these changes will be published elsewhere 

Cortisone is known to &drenooorbticotrophie 
activity of the anterior lobe of the pituitary gland? 
It is also known to inhibit growth of the embryx 
chick after the eighth to tenth day of inoubetion! 
On the other hand, it haa been held not to dimmist 
thyrotrophio secretion of the adenohypophysis bu 
possibly, indeed, to inorease it’. 

Exophthalmos has been produced in adult rata by 
prolonged exhibition of Muda Such treatmens 
may produce thyroid’ n-—‘‘corticoganic hypo 
thyroidism'"—so that the exophthahnos might bc 
attributable to thyrotrophio activity of the pituitary 
since the thyrotrophic hormone is known to be 
capable of ucing the condition in rate’. Atermar 
and © , however, sre inclined to attributs 
the exophthalmoe produced by cortisone in the rat 
to a direct alteration of the physico-chemical stet 
of the tissues within the orbit, and there is then m 
necessity for assuming а stimulating effeot of cortison» 
on thyrotrophio activity of the adenohypophysis ir 
the present experimenta. 

Piu ius don: a us as (1) the simult 

us “damping down’ by cortisone of TA 
activity and growth hormone of the anterior 
invites the speculation that the two princip une eae 
under physiological conditions, be part of an articus 
lated complex at the time of their elaboration’ 
(2) there may be a possibility of utilizing ‘functional: 
hypophysectomized’ neonatal rate ass test animal 
for adrenocorticotrophic hormone activity—a modi 
fication of the method of Sayers, Sayers and Wood 
bury’. 

I wish to thank Dr. Max Reiss for helpful discussio: 
of results. The cortisone used was supplied by th 
Medical Research Council, and the work was carrie 
out while in receipt of financial aid from th 
Council. 

E. J. Frenp 


* Kamofuky, D. Ridgway, Y. P., and Patterson, P A., Endoorir 
4, costs. ‘ 


з Hodges, J. B., J. Brdoorin., 10, 173 (1054). 

*Habni N. 8., and Barker, B. В., Jwdoorin., 51, 127 (1052). 

+ Aterman, K., and Greenberg, K, Budoorin., 68, 510 (1953). 
s Heinemann, К. Hudohrinol., 19, 1 (1997). 


di d Bayern, G., and Woodbury, L. A, Budoorin , 48, 3; 


July 24, 1954 


Мо. 4421 


Role of High-molecular Weigl 
Components in the Respiratory Activity 
of Cell-free Extracts of Aerobacter 


aerogenes 


Ir has been shown that clear cell-free extracta from 
strain of Aerobaoter asrogenss catalyse the oxidation 
£ glucose, glucoee-6-phosphate, hexose te, 
«yruvate and suocinate!. Ав the rate of oxidation 
vith these substrates was not appreciably modified 
„y 20-min. centrifugation in a field of 16,000 g, and 
8 the extract was transparent by transmitted light, 
t was obvious that the enzyme systems concerned 
vere attached to very amall elaments. 

The experiments reported here ahow that the bulk 
af the suooinio oxidase system, in these cell-free 
axtracta, is bound to one, or possibly two, high- 
molecular weight components, which have sedi- 
mentation constants of approximately 40 and 22 5 
espeotively. The same components are also necessary, 
1. addition +o soluble factors, for the oxidation of 
glucose, pyruvate, citrate, a-ketogiutarate and fum- 
arate 


The strain of Aerobacier aerogenes used and the 
methods of cultivation have been described pre- 
riously!. The bacteria from a 24-hr. culture were 
vashed three times with twenty volumes of distilled 
vater by centrifugation and the well-packed oells 
xere ground Бу hand in в oold mortar for 2-8 min. 
vith three parte (w/w) of a very fine ‘Pyrex’ glass 
sowder (passed through ugh a 200-mesh sieve) and ex- 
acted with 2-5 parta (w/v) of ice-cold distilled water. 
А first oentrifugation at 4,000 g for 20 miri. removed 
she glass powder, the intact cells and the larger cell 
debris, and the supernatant was centrifuged again 
xt 18,000 g for 20 min., to give a clear supernatant 
“Вар. 1). This fraction was again centrifuged for 
30 min. at about 110,000g in & model L Spinco 
»ntrifuge, yielding a supernatant (Sup. 2) and a 
mall gelatinous pellet which was resuspended in 
ye-fifth the volume of Sup. 1 of 0-05 M phosphate 
но ee ee The preparation 
was kept at 0-4° C. throughout these manipulations. 
The various fractions Sup. 1, Sup. 2 and P were 
4xamined in the ultracentrifuge. As seen in Figs. 1-4, 
ihree major components were found in Sup. 1, with 
sedimentation constants of about 40, 22 and 99 
spectively. In Sup. 2 (Figs. 5-7) only the third 
xmponent (9 5) was present, while fraction P oon- 
ined the two larger components only (40 and 22 S, 
i 8-10) | Thus, by oentrifugation at about 
110,000 g for 90 min., it was possible to separate the 
TWO components from the rest of the extract. 
Of these two components, that of 40 S was the major 
ane; it showed a sharp boundary in the ultra- 
ventrifuge, and ite molecular weight, based on ultra- 
ventrifugal data, is of the order of 1-8 millions. 
Further experiments are i to determine 
»ocurabely the molecular weights and to study the 
10mogeneity of both the 40 and 22 S oo 
Schachman, Pardee and Stanier? found that oell- 
free extraote prepared by different methods and from 
lifferent species of bacteria all gave essentially 
similar patterns on examination in the ultracentri- 
cuge. extracta oonteained four major components 
with sedimentation constants of about 40, 20-80, 9 
and 58. An electron micrograph of the purified 
40 S fraction showed that it was formed of particles 
which & to be spherical with a diameter of 
bout 150 А., and the molecular weight of these 
XMemeanis, caloulated either from ultracentzifugal or 
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electron microscopic data, was about one million. 
Although they did not give any data on the matter, 
Schachman e£ al.* stated that the 40 5 fraction oon- 
tained “considerable amounts of ribonuclease, oste- 
lase, вругаво, шш dehydrogenase and suocinode- 
hy: Binger and Wildman*, in the 
eee colis E of high-moleoular weight com- 
Fi ol boana ал infected M. colt cells, observed 
very similar ultracentrifugal patterns, and the data 

here are in good agreement with those 
given by both groups of authors. 

The ability of Sup. 1, Sup. 2 and P to oxidize 
tested in Barcroft differential 
manometers at 86°C., in the presence of 0:05 M 
phosphate buffer pH 7:0 and with tasaium 
hydroxide in the centre well. 1-5 ml. of ei Bup. 1 
or Вир. 2 and 0-8 mL of P were used in each mano- 
metric flask in & total volume of 3 ml. The resulta, 
presented in Table 1, show that Sup. 1 contained 
the catalysts necessary for the oxidation of gluooee, 
pyruvate, citrate, a-ketoglutarate, fumarate and 
succinate. Sup. 2 alone was inactive in the oxidation 
of these substrates, while P oonteined the bulk of 
the succinic oxidase system present in Sup. 1. 
Further friationation Р will show whether. the 
40 S component alone oarries all the enzymes of the 
guooinio oxidase systam. Whatever the answer, how- 
ever, the experiments reported here show that the 
very fine ioles—or macromolecules—of fraction P, 
of which the largest have & molecular weight of the 
order of 1-8 millions, support в complete succinic 
oxidase system, and, with the soluble factors found 
in Sup. 1, are able to catalyse the oxidation of some 
intermediates of the oitrio acid cycle. 

It has been known for some time that clear cell-free 
extracts from some bacterial ies are able to 
catalyse the oxidation of various substrates, including 
Krebe-cycle intermediates. Thus Stone and Wilson‘ 


Bup. 2 P 


Giuoose (with 0-04 mmol diphospho- 
nnuoleotide 49 4 0 


Pyruvate (with 0-04 m.moL diphos- 
Bhopyentins. nueréo tide and 36 unita 


16 0 
PO qu At mmol. diphos- 
nuolsotids, no eoenxyme 


[e 


Succinate 
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evidence that in an extract from .Asoto- 
the ойгіо acid cycle was operating. Ав this 
, extract was said to be translucent, and in view of 
the results of Schachman e al.* with different species 
of bacteris, it is not unlikely that the largest particles 
were of the same order ob uenia пол 
in Bup. 1. 
ое бовар огеш. that миле ог this ташыр, 
w. in animal tissues are known to depend upon 
the integrity of the mitochondria, can take place m a 
bacterial extract in which the largest element would 
have a diameter of about 150 A, and therefore & 
volume of nearly one-millionth that ofamitochondrion. 
However, aa the activity of these bacterial extracta 
in the oxidation of some of the citrio acid cyole inter- 
mediates ia low compared with that of mitochondria, 
„it is not inoonoeivable that when the cells are dig- 
rupted a cellular organization, necessary for optimum 
АА GÊ the eneyme; systems: oûncarned, 1а аа 


I &m indebted to Dr. P. Johan Жай 


the experimenta in the analytical ultracentrifuge and 
to Miss J. Moyle for her assistance in running the 


preparative Spinoo centrifuge. 
Molteno Institute, 
University of Cambridge. 
May 14. 
1 Тага, AL, Nature, 189, 830 (1065). 


H. X, 4. B. and 
раан, Ad tices}. Bianlr, В. Y., Arch. Bio- 


* Biogal, A- fingar, 8.7, , And Wildman, B. G., Ағай. Pioohem. Biophys., 
4Btone, R."W., and Wilson, P. W., J. Beet, 88, 005 (1983). 
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Effects of Intraventricular Administration 
of Substance P 


Tun presence of subetanoe P in the central nervous 
system was first shown by Euler and Gaddum!. 
According to recent work on the distribution of this 
substance in the brain*#, the largest amounts are 
found in the basal ganglia, the hypothalamus, the 
midbrain and the grey matter of the spi cord. 
Nothing is known about the action and ction of 
substance P in the nervous system. We have now 
observed oa and cea produced by 
substance P injected into the third ventricle of the 
rabbit and the oat. 

Bubstance P was and purified by the 
method of Euler ernow*. Cow intestine was 
ш ino Disco те кылм DIT Can oe 
filtrate concentrated and precipitated with ammonium 
sulphate at 70 per cent saturation. The precipitate 
was purifled by adsorption on aluminium oxide and 
elution with methanol. The activity of the prepara- 
con tered ondes gainea pe denen wan ТАГЫ) 

Substance P was dissolved in 
BE ee adi The volume injeoted varied 
between 0-05 and 0-2 ml. A preparation of sub- 
stance P inaotivated with arystalline ohymotrypsin 
was used as а control solution. 
(rabbit) and Nembutal’ (cat). Substance P was 
injected through a cannula inserted in the intersection 
of the coronal and sagittal sutures at right angles 
to the vertex of the skull. The position of the tip 
of the cannula in the third ventricle was checked 
after each experiment by injection of anilme blue. 
‘Respiration was measured quantitatively by using 
a body-plethysamograph. 
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Intraventricular injection of 5 unite of substance F 
produced, after a latent period of about five minutes, 
a successively increased rate of respiration of 30-53 
per oent with a maximal effect occurring after 
10-15 mm. With 20 units the effect was even mor 
pronounced. There was salso an increase in the 
amplitude of the respiratory movements. Usually 
the injections produced a alight, gradual rise in thi 
blood preasure of about 10 mm. mercury. Thea 
effecta lasted from 20 min. to more than two hours 
A pronounced tachypnma and increased respirator; 
amplitude were also observed in unanmethetize 
rabbits after injeotion of 10 units of substance P 
No effect was obtained with control injections o 
Ваа solution or inactive solutions of substance P 

injections were made into peraventricula 
tissue and the solution did not enter the ventrioula 
system, no consistent or lasting effecte upon th 


iration were recorded. 
охану, the effects of intraventricular injeotion 
of different drugs have been studied by Feldberg in 
Sherwood’. Tachypnwa was observed after in 
jections of histamine, 5-hydroxytryptamine, adenosine 
triphosphate, hexamethonium, d-tubocurarine and 


atropine. 
U. В. v. Evrae 
4 В. PezRNOw 
De t of Physiology, 
ty of Medicine, 
Caroline Institute, Stockholm. ` 
April 16. 


1 Boks, U. 8. Y and Gaddum, J. H., J. Phyeiol., 78, 74 (1931). 


з Amin, А. Ora: Тор Dyed ME di NW ee 
W. Arch. 
A Era ара Lamrini, Жар. 


?Pernow, B. dete Руно{. Sond 909, Supp. 106, 1 (1083). 
t Buker, U. B. v., Asta Physiol. Soand., 4, 373 (1943). 
" Felaberg, W., and Sherwood, 8. L. J. Phwiol., 183, 149 (1964). 


Development of Tolerance to Ganglion 
Blockade by Methonium Compounds 


Tra clinical observation that tolerance follows the 


reported by Smirk and others! ; 
reported that the tolerance to hexamethonium salts 
was effective also in reducing the effects of othe» 
methonium salte. No concerning simila» 
phenomena in animals have been found, and I hav: 
not found published observations as to the mechanian 
whereby tolerance ocours. This preliminary repor» 
із concerned with the mechanism by which toleranct 
жай р нде чш ee beet nies AG 
methonium salts 

Studies of the mydriatio affect of these agenta ir 
mice, and of blockade of the superior cervical sym 
patholo engla шева, иначе that гат 
the ganglia to the effecte of these substances follow 
their repeeted administration to the whole animal 
The local application of methonium compounds tx 
isolated autonomic ganglia, however, did not giv 
rise to any tolerance; but similar isolated prepara 
tions taken from animals which had i beer 
made tolerant by repeated doses of methonium salt 
were found to have become almost insensitive tc 
these substances. The application of blood fron 
tolerant animals and patients was found to confer 
tolerance .on isolated ganglia from non-tolerant 
animals. 

The superior cervical ganglia of bilaterally 
nephrectomixed oats recovered from the effect of ar 
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intravenous injection of hexamethonium, although the 
recovery was slower than in normal animals. In 
aephrectomired cata, tolerance occurred ва rapidly 
as in normal animals. By contrast, the ganglia of 
svisoerated ог tized cate did not develop 
tolerance after an intravenous injection of hexa- 
methonium ; but, when by а croas-circulation experi- 
ment the isolated liver of another animal was incor- 
porated into the circulation, tolerance developed as 

n the whole animal. 

^ lations of e gS were assayed. for this 
substance biologically and by в modified brom- 
phenol blue medal before and after perfusion 
through an isolated liver, and before and after the 
solution was incubated with liver Tho 
concentration of hexamethonium was rapidly reduced 
until none could be detected. The solution of һеха- 
methonium treated with liver homogenate, when 
applied to isolated ganglion, produced resistance to 
the effecte of further hexamethonium. It was oon- 
cluded that the action of the liver on hexamethonium 
gave rise to a substance which with hexa- 
оша: at the ganglion without itself i 

important degree of ganglionic block. 

еа оно зрте of the liver iple which 
inactivated hexamethonium that it is an 
enzyme, in that alterations in pH, temperature and 
the action of oertain chemical substances reduced its 
activity and it is completely inactivated by trypsin 
digestion. The principle has been isolated in oom- 
арлан УНЫ нуы eee 


nium. 

Estimations carried out on the excretion of hexa- 
methonium have suggested that about 60 per cent of 
a parenteral doge is excreted in the urine. Evidence 
is available suggesting that the remainder is meta- 
bolized, presumably in the liver. 

The work has given information which throws light 
on the mechanism of the development of toleration 
to the ganglion-blooking action of methonium com- 
pounds, and may throw light on the mode of the 
production of the ganglionic-blocking effects of these 
agents. 

Papers embodying the results of this investigation 
will be published elsewhere. 

of Medioine, 
Otago University Medical School, 
Dunedin, New Zealand. 

Bra Мей Jo 17 081) A Pria В i Fanon, 800 Son tds. 
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J. К. Monawry 


Galactopoletic Action of Thyroxine in 
Cattle kept in Subtropical Countries 


Pp Sy er a пехар literatare shows that 
tic work has been so far oarried oub to 
ate’ ihe eft of Wis ual administration ОГ 
thyroxine on the daily milk yield of different indi- 
genous breeds of buffaloes and cows, bred in sub- 
tropical countries such as western Pakistan}. Two 
experiments were carried out to study 
the effects of the daily feeding of thyroxine in suitable 
doses, for & period of four weeks, on the daily milk 
yield in в six-year old Murrah buffalo and а five-year 
old Shaiwal cow kept in Lahore during Ootober- 
November 1958. 
The experimental animals (two buffaloes and two 
cows) were selected їп such a way that the age of 
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the animals, number and stage of lactation and the 
milk yield of the experimental animals were very 
close to that of the controls. The experiments were 
started about eight and twenty weeks after oalv- 
ing in the buffaloes and cows respectively. The 
animals were given orally 15 gm. of thyroprotem 
ойм 0-75 per cent Lthyroxine on bioassay) 
per ani Thyroprotem under the registered name 
of ‘Protamone’ was kindly supplied by Cerophyl 
Laboratories, Kansas City, U.S.A. This preparation 
was adopted because it affords a ready means of 
administration of thyroxine by farm workers. The 
animals were milked twice a day and the daily milk 
yield of each animal was recorded. As the 
temperature gives some indication of the physiological 
state of the animal body, the rectal temperatures of 
the animals were recorded daily. The mean minimum 
and maximum atmospheric temperatures for the 
months of October and November were 63-0° and 
93-9° and 50-0° and 82-0° F. respectively, and the 
mean relative humidities were 56 and 69 per cent. 
ing the four-week period, the daily yields of 
the contro] and treated buffaloes were 22-7 + 0:027 
and 27-1 + 0-018 lb. respectively. Statistical analyaia 
of the resulta showed that thyroxine therapy resulted 
in & highly significant increase in the daily milk yield 
of the experimental buffalo (; = 16-815). The average 
daily milk yields of the control and 
cows were 12-0 + 0-11 and 13-7 + 0-24 Ib. and the 
increase was not significant. 

The mean daily temperatures of the experimental 
animals, when oonrpared with those of their respective 
controls, did not show any signifloant difference 
throughout the indicating that 
the administration of thyroxine did not affect the 
animal body adversely. 

There are some indications that an optimal increase 
in the daily milk yield of the lactating animals can 
only be obtained if thyroxine therapy is started at 
an early stage of lactation. 

This work is bemg continued. 


De of Physiology, 
Punjab College of Animal Husbandry, 
Lahore, Pakistan. 
iron = 
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Orampton W., and Petersen 
aa Т. Ват» А.р, ешт Yong. Y. d BH Md, 
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Occurrence of trans-Acids in Animal Fats 

Вевтвам'в discovery! that ox and sheep fats, and 
butterfat, contain traces of irans-A!! octadeoenoio 
(vaocenio) acid has been confirmed by other investi- 
gators'*, who have shown that this acid also occurs 
in traces in lard. 

Using infra-red absorption technique, Swern e£ al.‘ 
recently found that beef fat contained not traces, 
but 5—10 per oent of irans-acids. These consisted of 
a mixture of А? and A™ octedeoenoio acids. By a 
similar procedure Cornwell e£ al. found 5-0-9-7 per 
cent of trans-acids in butterfat. In the present work, 
undertaken to elucidate the origin of these trans- 
acids, we have estimated by infra-red absorption 
their content in the body fata of various animal 


species. 

The table shows a marked differance in the tirans- 
acid content of ruminants as compared with non- 
ruminants. The small amounts of trans-acids in pig 
fat could be derived from the skim-milk diet, as 


188 





butterfat contains irans-aoide, and it has been 
previously shown by Sinclair that trans-acids 
(elaidic acid) when present in the diet are deposited 
in the depot fat. 

Swern et al.* that the irans-acids present 
in depot fat may have been produced endogenously 
from a ots monoethenoid (oleic) acid by oxidases. If 
this were во, then from the trans-aoid contents of the 
fata ahown in the table one could infer that such 
oxidases ee реш in ruminanta, but not in non- 

owever, oxidases have bean found in 
the tissues of rata, pigs and rabbits’. We consider, 
therefore, that the presence of tranas-acids in rmminant 
depot fata could be better explained on the basis of 
bacterial action in the rumen. 

We have found about 9 per oent of trans-acids in the 
fatty acids isolated from the rumen contents of 
pasture-fed sheep. (The rumen contents of living 

were obtained through the courtesy of Dr. 
A. T. Johns, of the Department of Scientific and 
Industrial Research, Grasslands Division, Palmerston 
‘North, New Zealand.) No appreciable amounts of 
trons-acids were found in pasture lipids. 

The mechanism of irans-acid formation in the 
rumen can be deduced from the work of Reiser‘, 
who showed that ramen bacteria hydrogenate 
linolenic acid to linoleio acid. Hydrogenation of 
unsaturated acids is acoompanied by partial forma- 
tion of trans-isomers, and this could explain the 
presence of frans-acids in the rumen. 

This work is in progreas, and the detailed results 
will be published elsewhere. In the meanwhile, the 
resulta now recorded serve to accentuate even more 
sharply the wide differences between the fat meta- 
-boliam of ruminants and of non-ruminanta, already 
referred to by one of ug’. 

L. HABTMAN 


Е. B. BHORLAND 
Fate Research Laboratory, 
1. R. C. MoDonarp 
Dominion Laboratory, 
Department of Boientiflo and 
Industrial Research, 
Wellington, New Zeeland. 
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Relation of Nitrogen Suppl 
Molybdenum Requirement Топ 
Plants grown in Sand Culture 


AGARWALA! has shown that molybdenum defloiency 
decreased the growth and ascorbio acid content ой 
oauliflowers grown in sand oulture, irrespective of 
whether nitrogen was given as nitrate, or as nitrite, 
ammonium оо; unds or urea. Except with nitrite, 
molybdenum deficiency also induced symptoms ob 
whiptail? which serve as criteria for the diagnosis ox» 
molybdenum deficiency. In later work’, molybdenux 
deficiency induced whiptail also in planta giver 
nitrite or glutamio acid. As the whipta oonditior 
is apparently y confined to braasioa crops“ and might 
indicate a special role for molybdenum for this genus, 
ib was desirable to investigate the relation of molyb- 
denum requirement to nitrogen source in some other 
plant where symptoms of molybdenum deficiency are 
of a different type. Tomato was chosen as it is m 
sensitive and well-known indicator for molybdenum 
deficiensy*. 

Plants were grown im sand culture by methods 
already deeoribed'. Purified calcium carbonate was 
mixed in the sand to prevent. injury by ammonia, 
compo all ae selta ee the different nitrogen 

by treatment with copper 
phate pl үсү sulphide. Nitrogen sources 


Growth was markedly reduced by omission 
of molybdenum irrespective of nitrogen source 
(p < 0-001 for all treatments, exoept ammonium 
sulphate p < 0-05). The percentage dry matter in 
leaves was also reduced with most nitrogen sources 
(p < 0۰05-0۰001) * but was quite unaffected by 
molybdenum supply in the presence of urea or 
glutamio acid. Ascorbic acid’ and dehydroascorbio 
acid were both similarly decreased by molybdenum 
deficiency irrespective of nitrogen source, but to 
differing degrees of signifloance as follows: nitrate, 
ammonium nitrate (p < 0-001); ammonium sul- 
hate, ammonium nitrite (p < 0-01); glutamio acid 

< 0-05); urea, nitrite (p > 0-05). The ratio of 
ascorbic to to dehydroaseorbio acids was remarkably 
constant, remaining about 1:1:1 irrespective of 
treatments. 

Total chlorophyll content was markedly decreased 
by molybdenum deficiency only in the nitrate or 
ammonium nitrate treatments (p < 0:001). There 
were ali decreases or increases in most other 
treatments, bub with ammonium sulphate there was 
& notable mcrease with omission of molybdenum 
(p « 0-01). 

In all sets of data there was a marked difference 
between the magnitude of the molybdenum effects in 
the presence of nitrate or ammonium nitrate and 
those produced with the other nitrogen sources. In 
each instance the nitrogen to molybdenum inter- 
action was highly significant (p < 0-001), exoept 
dehydroesoorbio acid (p < 0:01). 

Thus, although evident generally in all treatments, 
the molybdenum effect and possibly its requirement 
are significantly less with non-nitrate sources of 
nitrogen than im the presence of nitrate. It is con- 
cluded at that chlorophyll production is 
Чен of molybdenum supply unless nitrate 


" he visual symptoms observed in this experiment 
merit special note. Severe symptoms typical of 
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aolybdenum defleiency* were clearly recognizable 
nly in the nitrate and ammonium nitrate treatments. 
"hey were similar in both except for a somewhat 
arker colour of the green areas in the latter treat- 
nent. In the other treatments plants were practically 
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areas in old leaves (mainly 
acid), e wing on 
Jithout loss of chlorophyll in apical leaflets of mid- 
tem leaves (mainly with urea or nitrite). These 
ymptoms were relatively slight in extent and were 
onfned to plants given non-nitrate sources of 
itrogen and no extra molybdenum. 
The evidence presented here 
Kusion that molybdenum is essen 
of whether nitrogen is given as nitrate 
r in & number of other forms at different stages of 
eduction, but that relative requirements depend on 
бе nitrogen source. Full details and resulta of work 


Agarwal, B. C., Natwre, 189, 1009 (1953). 

Hewitt, Н. J., and Bolle-Jones, 3. W., J. Hort. Sol, 37, 345 (1052). 
ipm 8. and Hewitt, Н. Ј., Long Ashton Research Sta. Ann. 
Bep., 1052, (1053). 

Hewitt, H. J., and Bolle-Jones, Н. W., J. Hort. Sol, 7, 257 (1058). 
Henith B. J., Agarwala, 8. Û, and Jones, N. W., Nature, 166, 1119 


Copper Sulphate as an Aquatic Herbicide 


Durie the course of an experiment in the use of 
3pper sulphate against bilharria snail hosts in the 
zagon 1951—52, it was noted that the water-weed 
ород a ee 

branching off the general Gezira 
sr ac кек were hand- 
veded in July 1951 and treated with 30 parta per 


Three canvas bags containing copper 
ilphate crystals were then hung in the flowing water 
ast below the head regulator of the first oanal, and 
filled as required. Тһе second canal received no 
ather treatment. It is estimated that throughout 
де watering season, all water entering the first canal 
as treated at an в rate of 1 part per million 
y March 1952, towards the 


»pulations in the two canals under experiment, and 
Survey carried out at that time showed that though 
ao second canal had в heavy ulation of both: 
nails and pondweed weeds nor snails 
кару ob ad ne ae, throughout-the whole 
{ km. of ite 


length. 
During the period April-July 1052 а oertain re- 
owth of weed oocurred, no doubt owing to the 
flow of water (for domestio purposes 
bas изе 'eloeed' period. In July 1952, with 


E of watering for the new crop, the 
p point of the copper hate was removed 
BO ав to 00 a small branched 


"ben including the two canals of the previous 
x's experiment. This was all, except the ‘second’ 
nal referred to, treated again with $0 p.p.m. of copper 
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sulphate, and than continuously with an amount 
afterwards estimated at 2 p.p.m. No weeding was 
carried out until March 1953, when an examination 
revealed that (1) no weeds grew nearer than 8 km. 
downstream of the шге epi of application; (2) only 
patches of Potamogeton nodosus appeared able to 
grow within 10 km. of the point of application, 
„эг (8) at pointe below this some Nafas 
and a little globularis were found; (4) no 
bilharzia snails were found; (5) at no time were 
watering difficulties encountered on account of weed 
growth. 

Further ta are being oarried out by the 
Ben MI наа аана in ern Т 
modifications of this method are practicable as в 
weed control treatment. 


Ministry c Agriculture, 
Wad Medani, Sudan. April 8. 
Culture of [nsect Tissues 


; sug- 
gestions аге (1) to replace glass surfaces by mios, or 
A ооа оо 


culture medium with an extract of R. prolixus 
embryos. Similar ions were included in a 
series of experiments that I have recently ormed. 
Cultures ا‎ of of ‘growth and of yie sub- 


cultures have not so far been established, and it 
appears that the problems of insect tissue culture are 
more complex than has hitherto been appreciated. 
Nia tie have been made to culture the following 
hemocytes (from ita че е 


ep. 
oetoniid larve ; "Rure.and midgui of P. americana. 
The following media were used : (1) B. mori pupal 
and 


Drosophila pupal ani 
(3) HE E medium, (4) adult and 
naiari insect tissue in various com- 
binations with е ah oystine, chol- 
esterol, concentrations of free amino-acids xd geris 
ing those of insect blood’, fowl plasma and shick 
суо oa (5) fowl plasma and chick embryo 


he following techniques were used: hanging 
drops of fluid; hanging drops with solid olots of 
fowl plasma and other ingredients; perforated 
‘Cellophane’ sheets covered by liquid medium on 
cover slips; oover slips containing a drop of on 
which were placed drops of liquid medium. the 
cultures were incubated at 25° C. 
The antibiotics chloromyoetin and sodium sulpha- 
diarino were used in some media. They did not 
ленд i des буын Бл ed нове, 

i of various tissues up to a week was 
observed, but continued growth was not obtained. 
In certain tissues, notably Bombyx hwmooytes, a 


188 И 


eynoytium was formed within 2% hr. Е aa 
the cultures and survived for six days. Long pro- 
oeases from fat-body cella were produced within 

24 hr., resembling vertebrate fibroblast ун ае but 
no mitoses were obeerved in them and they did not 
increase in size during a six-day survival period. 

-The reasons for the difficulty in ‘ insect 
tissue cultures are worthy of further investigation. 
I consider it unlikely that technical improvementa in 
conventional methods such as Goodchild! has men- 
tioned will be sufficient to establiah insect tissue 
cultures. Further developments would appear to 


Division of Entomology, 
Commonwealth Scientific and Industrial 
А Research tion, 
P.O. Box 109, City, 
- Canberra. April 20. 


; Goodchild, 4. J. P., Nature, 178, 504 (1954). 
* Trager, W., J. Ezp. Hed, 61, SOT (1985). 
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Occurrence of Two East American Specles of 
Crabs In "European Waters 


RHOHNTLY, two species of crabe, widely distributed 
on the Atlantic coast of the United States of America, 
were found in Danish waters. Since there is a pos- 
sibility that y one of them may be in 
Britam and re but has been overloo I 
- report here some details of the recent and of previous 
finds of the two species. 


(1) Blue crab or common edible crab, Oallinecias 


sapidus Rathbun. On September 20, 1951, a live 
female of the blue crab was caught in a plaice net 
in the Bound north-east of Copenhagen. It was kept 
alive for almost & year and moulted one month after 
Vae ADU DUREE ии sevens hee EC mi 
There are a few previous 


Holthuis* give two  oertain 
records from Holland (River 
Zaan and Amsterdam), and in 
a letter Dr. L. B. Holthuis, 
Leyden, has informed me that 
in July 1951 a specimen (about 
120 mm.) was caught by a 
fisherman in the Nordzeekanaal. 

In America the blue crab 
ranges from Nova Scotia to 
Uruguay, but is common only 
along the American coast from 
Cepe Сой to Louisiana. Hapeci- 
ally the young prefer sheltered 
bays or estuaries, and are oooe- 
sionally found im fresh water. 
Correspondingly, all the five 
European records are from fresh 
water or more or leas brackish 
water. 

(2) Rhithropanopeus harrisi 
(Gould). In November 1988 
-Mr. Erik Rasmussen found 
plenty of crabe of this species 
on piles in the South Harbour 
.of Copenhagen. They were 
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all quite amall (6-7 mm.) In the middle of tl 
ioe winter another visib to the known locali 
in the harbour only gave four specimens in & 
ranging in width from 6-8 to 10-6 mm. This pa 
of the harbour was the only area free of ice, becau: 
waste water from a nearby factory raised ti 
temperature to 6° O. 

In eastern America this species oocurs locally : 
estuaries from Nova Scotia to Mexico.  Previow 
records outside this area are: (l) San Franois- 
Bay*; (2) Coos Bay, Oregon‘; (8) Holland, whe 
until 1949 the arab was as endemic (it w. 
known ва the Zuiderzee arab, Heteropanope tridenia 
Maitland, but is now considered в R. 
tridentata Maitland); (4) Flembuder near t 
Kiel Canal in North Germany*; (5) estuaries of tJ 
Rivers Dnieper and Bug in the Black Sea’. 

Transportation of Callinectes sapidus to Europ 
&nd of harris$ to Holland (peo 
1874, when the Zuiderzee crab was described) and 
the Black Bee may have taken place it various way 
Many examples are known of crabs olinging to shiz 
aides or living in growths of algae, eto., on. ships’. hu 
(Pachygrapsus transversus, Plagusia chabrus, 
depressa and P. tuberoulaia, Planes minutus, Оа 
cides mamas, Menippe convera, eto). In m 
opinion, this mode of tion does nc 
however, apply either to О. sapidus or to B. harri 
The: former never occurs on piles, eto., or see 
shelter in crevices (as do the species mentioned abov 
and the latter is a brackish-water crab which cop 
scarcely withstand transportation for several wee 
through sea water of high salinity. It is more hke 
that the two species have croased. the Atlantic in tl 
ballast tanks of ships. This was probebly the w» 
in which the mitten crab (Hriochew sinensis) w 
brought to Europe, as shown very convincingly | 
Peters and Panning*. Another poasibility in the oa 
of the blue arab may be active swimming, presumab- 
in the shadow of floating sea weeds or wood, tr 
trunks, eto., carried by the Gulf Stream. During tI 
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ва Diep Ree Курейш, T arenal utes үе 
жаба! swimming arabs together with numerous 
zastal fish, other Crustacea, eto., seeking shelter 
ал Hd ндо floating objecta, far from 
It is reasonable to suppose that finds of Callénecies 
midus are normally recorded, since this orab is во 
ig and conspicuous. But Rhi harrisi 
ever exceeds some 25 mm. can easily be 
aistaken for a juvenile shore arab, Caroinides maenas. 
5 oan. be distingui by the presence of only three 
ntero-later&l teeth and the conspicuous Imes of 
canule on the carapace (Fig. la and d). 
In Holland the two species are known to occur 
xjether* ; but at Copenhagen RAtthropanopeus seams 
2 fill an ecological niche, o ing in the South 
Karbour where the salinity ( y 9-12°/,,) is 
0 low for Oaroin4des, which only penetrates into 
1e Middle Harbour. 
Товвин Wourr 


No. 4421 


Zoological Museum, 
University of Copenhagen. 
April 2. 


Bouveer, H.-L, Bul. Мыз. Нік, Na, Paris, 7, 16 (1001). 

SEU Чап. аш} Holthuis, L D ре Levende Natuur, 54, 121 

Jones, L. L, Proc. Sixth Pas. Bal. Congr., 3, 485 (1940). 

Ricketts, М. F., d be “Between Pacific Thies”, 3 (Stanford 
Unrr. Prem, Oahf., 19053). 

Б M and Holing, TE B. Жой. Melela. Leiden, 30. 


Sohuberi, K, Fool. Ans, 118, 820 (1030). 

Makarov, à. Б, О.В. (ПоНаёу) Acad. Soi, URSS, F3, 819 (1089). 

Peters, N. and Panmmg, A., Kool. Amr. Ergbd., 104, 1 (1933). 

Tesch, J. J. m Hedeke, Н. О, ‘Fiora en Fauna der Zukderxee: 
Monographie тап een brakwatergebled", 387 (102%). 


Modified Horizontal Migration Method 
in Paper Chromatography 

Vary recently, Matthias! has described a modified. 
eohnique which may be looked upon aa & combination 
€ uni-dimensional and circular paper chromato- 
waphy. In this case, substances to be chromato- 
raphed are applied near the edge of a strip of 
aper, the end of which is made in the form of 
cone; thus the substances are at first radially 
istributed, which results in better separation. 


lter paper sheet (18:5 am. x 18:5 
œ.) ar circular paper (18:5 om. 
iameter) is cut as shown in Fig. 1. 
‘he black rectangles indicate open- 
iga of equal size on paper at equal 
tervals ; thus, А, B, eto., may be 
»ked upon as a number of strips 
ined together. The samples are 
pplied at X and, as im circular 
aper chromatography, paper wicks 
f equal size (2:0 am. x 1:5 am.) 
re inserted at W, во that one 


wo Petri dishes of the same dia-. 
«eter (16-0 om), inverted one over 
ae other, in which there is another 
naler Petri dish (10:5 om. dia- 
wter) containing the developing 
Xvent. Development starts 
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Fig. 1 


simultaneously through all the wicks and is oom- 
plete within 30 min. Detection and identification 
of the samples are as usual. Fig. 2a shows the 
resolution achieved by the modified technique ; 
twenty-two les of varying concentrations were 
бырнак ch a кы of paper 11 am. x 
18-5 om. The solvent was allowed to travel a distance 
of 7 am. The effective travel can be doubled if the 
wicks are transferred from the centre to the peri- 
phery of the paper, as shown earlier* for oiroular 
peper chromatography ; but in this case only half 
the number of samples oan be analysed. The 
eee eee 
rovided that the solvent front moves radially at 
Bec The poor resolution of the same sample on 
ordinary strip without ‘outs’ is shown in Fig. 2b for 
comparison. Binoe there is clear separation of the 
constituents by the modified technique, quantitative 
analysis by elution can be done very easily in this 
case, 

Ав was pointed out earlier, all these improved 
methods depend upon the radial distribution of the 
chromatographed substances, at least in the beginning 
of development. In the case of strip chroma matography, 
Fon ara ааг орао iouis Ongs in the 
ї of the flow of solvent. This resulta in the 
merging of spots of close Ry values. In circular paper 


que a — рт — эте —À 


^ ~ ~ bd . - 





Te Of which hare been 
dee eg 10:80) 
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chromatography or in theee improved techniques, the 
ces form either rings or arcs ; that is, elonga- 
tion takes place at mght angles to the direction of 
flow of solvent. This helps to morease the distance 
of separation between substances of close Ry values 
and therefore resulte m improved separations. 
I wish to thank Dr. 8. C. Roy, of this College, for 
his interest, and Dr. D. P. Burma, Bose Research 
Institute, Caloutta, for helpful arrticiam. 


М. С. anaur 
Doperument of Applied Chemistry, 
МЕУ College of Science and Technology, 
Oaloutte 9. March 18. 


TM Wa Naturmas., 41, 17 (1954). 
*Ganguli, N. O., Sovencs and Ovitwre, [19, 460 (1951)]. 


Staining of Bound Lipids 


METHODS at present used for staining bound lipids 
either give an inadequate result histologically or 
depend on chemical reactions not characteristic of 
lipids as а class. 

It has been found that if sections of 
variously fixed tissues are in water for several 
hours, and then rinsed in alcohol, they are well 
stained by 2 per cent sudan black B in acetone at 
37° С. Steaming is carried out in an airtight container, 
ig progreasive, taking one to twelve hours, and is 
followed by rinsing in xylol and mounting. 

Structures stained include those containing nucleic 
acids, various cytoplasmio particles, nerve cells and 


тоист, fibrin, amyloid, muscle striations, pituitary 
and thyroid colloid, bacteria and epithelial brush 
borders. 

Alternatively the sections, washed as above, or 
exposed to dry heat at 60-65°C. for some hours, 
may be stamed by burning seturated sudan black B 
in 70 per cent alcohol over them! six to ten times, 
таа: in aloohol, clearing and mounting. 

stained structures are those oon! 
Scan acids, red cells, erythroblast ae 
eosinophil granules, muscle striations, cartilage 
matrix, mucin, lipofuscin, bacteria and thyroid 
colloid. 

Continuous refluxing of tissues with evhanol-ether, 
methanol-chloroform and n-butanolpetroleum—ether 
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mixtures ively reduces stainability, litt 
being left after extraction for two weeks. The difl 
ошбу of disrupting some lipoprotein bonds by solver 
alone is well known’. 

It is postulated that washing dissociates prote» 
from laminated lipoproteins, allowing восевв to tl 
stain’. 

This hypothesis is supported by the effect of mih 
peptic digestion (0-2 per cent pepsin in 0-05. 
hydrochloric acid for 30 min. at 37°C.) and of soap 
(1 per cent sodium rioinoleate at pH 7 for 1 hr. е 
37° C.) after either of which procedures веоб1о1 
stain intensely without further 

This evidence suggests that these methods ste 
lipids bound to protein, and possibly to carbohydra» 
and nucleic acids. 

It is hoped to publish a full account of this an 
related work in due course. 


gi ood fod of Pathology, 
Farm Hospital, 


Enfield, Middlesex. 
April 12. 


1 Sheehan, H. C, and Whitwell, F., J. Path Baat., 01, 260 (1949). 
1 Lovern, J. A., ‘The Mode of Occurrence of Fatty Аша Denvaty 
in Living автов" (Н.М. Stationary Office, 1042). 
“grandad, Cy and Ballard Hy OR doad. Sau, Рали, BU, 1 
«Тауап, Y. O.R. Soe. Biol, Paris, 180. 1027 (1039). 


M. C. BHEENBAUM 


Extension of Range of the Angwantibo 


I wise to correct a pardonable error in the revie 
of “The Overloaded Ark" published in Nature : 
May 15, one in fact which I myself held until ver 
recently. Arctocebus calabarensis is not found ont 
in the foreste of the British and Frenoh Cameroon: 
Two specimens of it have, a short time since, bee 
taken in the Mamu River Forest Reserve, a patch c 
isolated remnant high forest situated some thmt 
miles east of Onitsha on the left bank of the Nige» 

This is an interesting if not important discovery 
вое it extends the known range of this animal we 
beyond what is with some justifloation regarded as 
faunal frontier precluding several animals of the mai 
central African forest block from the West Africa 
block—the Cross River besin. The Angwantilkx 
which in its mam habitat cannot truly be desaribe 
as в “very rare" lemuroid, was certainly £a 
one of the chief of these; во, too, was Hylarnu 
batesi, which has hkewise been captured well to th. 
west of the Cameroons. 

The high foreste lying between the Cross Rive 
and the Niger, that ie, in the densely populov 
Eastern Region of Nigeria, have been very largel 
destroyed, and it is thus difoult to determin 
precisely the limite of the central African DN i 
our present state of knowledge 
ever, to be indications from plants as perils sap din 
that rt is the somewhat msignificant Cross Rive 
rather than the Niger which forms the dividing lm 
re ee ee discs a di 
tribution, imveetigation of the few i 
little-known forest remnants of the Eastern Regio 
of Nigeria, rather than the over-done Cameroon. 
would be well rewarding. 

D. R. БовиуӯнАВ 
(Inspector-General of Forests) 


Lagos, ‚ : 
Nigeria. 
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«Y—Ihe College of Teehniogy, Малое G aly 19). 
ошто OFFIOBE or Зжатох Зогииччтто Оттона (with a first- 
second-class honours physics or obemistry, т 
eral exporienee in study of surface chemistry), to 
er acer Ma ite eee Oe 
erst In tbe nuclear field —Ths 
жаю Hnergy Research X. Harwol Bets Ouly a 
p de ee degree tn electrroal ) 
wartment, Olty and Guilds College, London, 8.W.7 (J 50) 
QRH with degree In botany and high 
illflcadions їп per wile avin te m potas and pigh 


Tis eleotron other phyxiea] mekhods— The 

чис, Untveraity, 2 (July 30), 

SENIOR LECTURER (with academic and qualifications) 
0 Clerk to the Governors, Woolwich 


OT — 

London, 8.H.18 (July 30). 
АТАТ IN MATHARNATION, and ал ASUTETANT IX 
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JHAIR OF OnuxINtRY—he Secretary, The Untvormiy, Aberdeen 


dy 31). 
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ASSISTANT IN Баасы IN ANIMAL PHYSIOLOGY; ап ASSUTANT 
Rrsxixcu Of BOIL Оиииттент, and an AgssntAN-T 
AGRICULTURAL HENGDENNRINQ— Ihe , Bebool of Agri 
ture, Downing Street, Oambridge 
LBOTUENR or with experisnoe of 
Ivermity teaching and with special m petrology or 
таш) и тиа or LOQ YT Becretary and 
, The University, Southampton (Anguss 18). 


шшк: LECTURER IN Бросив, ста em ty of ү, 
The Secretary, Assoolaiion of Untvarsities of ths 
E. E dete die Wal (hata, Aes 


L practical in Idusiy MECHANIGAL 
"OINKERING— Prindpel, Wigan and Dtstrtot and Toob- 
«Xl College, Wigan (August 16). 
or DXXONPFTRATOR (with a 
chemistry ОкпмтоА PATHOLOGY— 
E Registrar, The Univesity, 18 (August 25). 
DER Ay wii агаа шоа ораи 
& ledge 
Poen aie and/ar the South Wat Dacis IN GBo- 
APAY, af Viotoria Untrermty Оой New 
Association of Univocsl - 
uth, § Gordon Square, W.0.1 (New Zealand, August 31). 


:асттаназ (9) (with a special intarest in one or more ofthe f 
walt, "Урсун, won das 


U of Natal—The Secretary, Amoolation of Untvermties 
the Square, London, 0.1 


ee Tose, i RM 5 Gordon 
W.O.1 (Johannesburg, Ап ой 31) 

"Lv PAOLO (with a good. degree In botany, including 
preferably with postgraduate research expemence or 
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йагы Ben, nee Maidstone, Ken t eptember 1). Hrs 
Bi Thomas's Hospital Мага! School { Eondon, 8.8.1 (Baptem- 
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DOREM MP DICTAE oF 
matics subjecta, or equivalent) THe or 
ATONIO навот. near Chester, for (a) work m а small 

ting a poriod oi ; 0 
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IN ARTE OY PURS MATENNATICS 
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. COASTAL FLOODING IN 
BRITAIN 


recently published report* of the Depart- 
mental Committee on Coastal Flooding is of 
considerable interest to a wide variety of authorities 
and individuals. The Committee was appointed in 
April of 1958 and was charged with the task of 
examining the causes of the floods on the east coast 
of Britain which had occurred in the previous 
January, and with estimating the possibilities of 
their recurrence. The Committee was also asked to 
consider what margin of safety for sea defences 
would be reasonable having regard to the estimated 
risks and the coat of protective measures, and whether 
any system of warning was desirable to lessen the 
riak of loss of life and damage to property. Finally, 
the existing administrative and financial structure 
for the maintenance and replacement of sea defences 
was to be reviewed. 

With commendable speed and efficiency the Com- 
mittee has studied the problem and made ita report 
and recommendations in a little more than twelve 
months. Indeed, it had already distinguished itself 
by the early publication of an interim report on в 
warning system whioh appeared in July 1953. 
Priority was given to this aspect of the terms of 
referenoe in view of the public anxiety which had 
been created by the tragic events of January 1953, 
when more than three hundred pecple lost their 
lives, some 24,000 houses and more than 200 large 
industrial premises were flooded and damaged, and 
some. 160,000 acres of land inundated. 

The Committee proposed in this interim report 
that a winter warning system should operate initially 
on the east coast of Britain between September 15 
and April 30 each year. It was suggested that water- 
level reports should be sent in to the Central Fore- 
casting Office at Dunstable, where a seconded officer 
of the Hydrographic Department of the Admiralty 
would interpret them in the light of predicted tidal 
levels and the possibility of surges. If dangerous 
levels were likely to be exceeded, then the river 
boards and county police were to be informed 
immediately, and were locally to be charged with 
the responsibility of giving adequate warning. This 
system was put into operation and has apparently 
stood the test of & trial winter season quite satis- 
f&otorily. 

Ав is now well known, the severe coastal flooding 
of January 1953 was caused by the combination of a 
fairly high tide with a very high surge, and the effect 
was increased by severe wave action. Tidal oeoilla- 
tions are well-known phenomena and can be 
predicted with reasonable accuracy, but the surge 
has only been recognized and studied in the past 
thirty years. A surge is mainly due to strong winds 
blowing forward the surface waters of the sea; this 
in certain circumstances may lead to an acoumulation 
of water in a particular locality and hence to & rise 
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in sea-level. Smaller differences in level may also be 
produced by changes in atmospheric pressure from 
one part of the sea to another. The surge is therefore 
clearly а meteorological phenomenon, although once 
the accumulation (ог deficit) of water has been formed 
in any region it will tend to move away from that 
region according to the laws of mechanics. Fore- 
casting the incidence and periodicity of & surge is 
difficult, although onoe established a fairly reasonable 
estimate of the dispersal behaviour can be made. 
Here the Committee is strongly in favour of mote 
fundamental research being carried out in order that 
the warning system can be further improved. 

The primary causes of tides and surges are oom; 
pletely unrelated, so that ib might seam a maximum 
in both could ooincide. Their combmation is not, 
however, a simple superposition. In steady conditions 
the slope on the surface produced by & given wind 
varies inversely with the total depth of water under 
the wind, so that when the tide is high the slope of 
the sea surface ia somewhat less than when the tide 
is low. The highest surges have, in fact, reached 
their greatest heights when the tides have been 
nearer low water than high water. The flood of 
January 1953 did not occur at high tide, nor did it 
oecur with the highest spring tides; and the surge, 
although 9 ft. in height and exceptional, was not the 
greatest on record. A moderate surge coming near 
high water on a high spring tide is thus likely to 

ve even more disastrous. Here again, further 
Information is needed before the precise nature of 
the interaction between the tide and surge oan be 
understood. 

Another somewhat disturbing factor which the 
investigation has brought to light is the progressive 
increase over the past hundred years m the highest 
levels reached in exoeptional storms and in the 
frequencies with which such levels oocur on the east 
coast of Britain. This is largely attributed to the 
steady rise of mean sea-level relative to the land 
which appears to be taking place at the rate of one 
foot per century along the coasts of south-eastern 
England. Attention is further directed to the effect 
of large waves upon the coastal defences, smoe the 
meteorological conditions favourable to surges will 
also produce exceptional waves. It also becomes 
necessary to bear m mind the possibility of upland 
river flood water adding to tidal and surge waters in 
constricted estuaries—an important point in the 
problem of the Thames 

Havmg established the causes of the severe flooding 
and shown. where additional information is desirable, 
the report then considers the practical problems of 
coastal defence which arise on the east coast. Here 
there are long stretches of natural defences such as 
dunes and shingle ridges, to which has bean added 
some 1,270 miles of man-made earthen and other 
types of banks: the whole protecting considerable 
areas of land now lying well below high-tide level. 
To reinforce all these defences to meet the maximum 
water-level that is theoretically possible in the light 
of present knowledge would of course be financially 
out of the question. The Committee recommends 
that the level of January 1953 should be taken as a 
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reasonable working basis for areas of high propert 
value; elsewhere defences should be at a standar 
which would have been thought reasonable prior t 
January 1953. But preparations should be mao 
where desirable to deal with a lmited amount ‹ 
overspill for ocoaaional exoeptional water-levels (tl 
statistical chance of the January 1953 level is onc 
in every two hundred years). Where possible, secon: 
line defenoes should be strengthened or constructe 
to create в ое] or honeyoomb structure whioh woul 
contain any overspill flood waters during an eme 
gency. Where the risk of overtopping is &ooeptex 
earthen banks should be waterproofed with a carp 
of material such as asphalt/ooncrete to preve: 
eromon on the back slopes and the oonseque! 
collapses which were so common in 1953. ТІ 
sealing of minor tidal creeks is recommended, am 
the possibility of deliberately spilling water on tt 
seaward side of vulnerable areas is also considered. 

The importance of maintaining the natural defeno 
of dunes and shingle ridges is stressed, together wit 
the advisability of pressing ahead with research o 
the behaviour and suitability of binding and stab» 
izing vegetation for use on such areas. The Committ 
might also have mentioned the need for a code ‹ 
publio behaviour in such localities—few holiday 
makers and caravan dwellers realize how deleterior 
their activities oen be to the natural coastal defence 
Further research is also considered advisable ini 
the movements of beach material and offshore sam 
banks, together with the use of groynes as & contre 
medium for beach retention; conflicting evidenc 
was deposited with the Committee relative to thee 
problems. 

Finally, the field of existing responsibilities for th 
coast protection and defences of eastern England 
surveyed. As might be expected, there is here 
complex situation with duties spread over rive 
boards, county borough oounocils, county distric 
councils and government departments, with here аты 
there a part of the coast completely 'unadopted 
After careful consideration, however, the Committe 
does not recommend any change in the distributio 
of existing responsibilities, but does advise in sorr 
instances closer co-operation between certain autho 
ities. Financial responsibilities are also considered $ 
the report, and an effort is made to lay down som 
working principles on the problem of who shoul 
pay for construction and mamtenance of tk 
defences. 

The special problem of flooding in the Thame 
receives separate consideration. A surprising amou 
of the City of London is built on former marsh lar 
and is now below high-tide level; substantial are» 
would be flooded if the embankments were ove 
topped or gave way. The 1953 flood water general) 
reached the top of the city defences, and lowe 
downstream some 80,000 acres were inundated. › 
waa fortunate that the down-river inflow was t 
low or much greater damage would have resulted. 

Experiments have since been made on the Port ‹ 
London Authority’s tidal model of the Thames ¥ 
study the interaction of river flow, tidal changes am 
surge effects. А complicated picture emerges, ав 
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olution ın one locality may intensify the problem 
Isewhere. Thus the raising of the downstream 
Kefences in Kent and Easex by 3—4 ft. which followed 
«nmediately upon the flood of 1953 will appreciably 
aise the Thames level in central London should such 
4n moident be repeated ; further, any greater surge 
4eight at Southend means a progreemvely greater 
<1crease in height upstream towards London Bridge. 
Velief by means of controlled spill is now almost 
mpoesible, and similarly the raimmg of the defences 
X inner London would be extremely difficult and 
tly because of the associated ancillary work. Two 
«ther possibilities were therefore considered: one 
nethod would be to erect a barrier acros the estuary, 
saving gaps through which shipping could pass; 
au this carries the disadvantage that it would cause 
deterioration of the estuary. An alternative suggestion 
yhioh was tried out on the model, and which the 
Jommittee recommends for serious consideration, was 
he construction of & suitable structure acroas the 
Long Reach (between Purfleet and Greenhithe) pro- 
nded with ‘gates’ which could be closed on oocasions 
of impending high flood. 

The report also directs attention to oertain un- 
satisfactory aspects of the present financial and 
administrative arrangements in the existing Thames 
Jood defence scheme, апі to the fact that little 
Doaitive action followed upon the report of the Hart 
Departmental Committee of 1931—33, which was aet 
qp to consider floods in the tidal portion of the 
Thames. The present Committee urges that the 
special problem of the Thames should be resolutely 
жокей without further loss of time. 

This report on coastal flooding is a model of ita 
iind, and one oould only wish that the associated, 
Jut even more serious and more frequent, problem of 
1ver flooding (see Nature, 172, 203 and 828; 1958) 
vas also in receipt of equally careful attention and 
sonsideration. 


ORIGINAL PAPERS OF WILBUR 
AND ORVILLE WRIGHT 


The Papers of Wilbur and Orville Wright 
Éfnoluding the OChanute-Wright Letters and other 
Pa of Octave Chanute. Edited by Marvin ҮҮ. 

arland. (рога by Oberlin College on the 
Wilbur Wright Memonal Fund, and pre for the 
Press, with Notes, i and Bibhography, 
эу the Aeronautics Division of the Library of Con- 
prees.) Vol. 1: 1899—1905. Pp.lv--076--141 plates. 
Mol. 2: 1906-1048. Pp. xxvii +677-1278 + platea 
442-236. (London: McGraw-Hill Publishing Com- 
»any, Ltd., 1953.) 2 volumes, £10. 


HESE two volumes give for the first time a full 

account by the Wright brothers of the history of 
she solution of the problem of human flight. In the 
ntroduction it is explained that they fully intended 
ю write up the results of their work for publication, 
jut that they became so preoccupied with ther 
saxperiments and later with the marketing of their 
nachinea that they never did so. After Wilbur's 
leath in 1912, Orville had the same good intention, 
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but never carried it out. After his death in 1048, the 
voluminous correspondenoe of the brothers and their 
note-books eventually came into the poaseasion of the 
United States Library of Congrees, and it is from this 
material that the present volumes have been oom- 
piled. The story is told almost entirely by the 
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it affects the progress of the aeronautical work, with 
en Goose! lotter Саа ас TEN Com T 
and personality of the Wrights. By e grea 
part of the letters between the Wnghts and 
Octave Chanute, with whom they formed a olose 
friendship m the early days and with whom they dis- 
cussed, usually by writing, the resulta of their experi- 
menta. It is most fortunate that these letters havo 
been ed. 

The books are by no means easy reading, partly 
because of the great amount of material in them and 
partly because the Wrights invented their own termin- 
ology, and one must translate it into modern &ero- 
nautical nomenclature in order to see precisely what 
they were thmking. There is, however, a very olear 

icture of the whole process through which they went, 

m the first desire to explore the poembility of 
flight to the successful achievement of powered flight 
for the first time in history and on again to the develop- 
ment of their machines into forms suitable for practical 
use in peace and war. The first volume carries the 
reader from 1899 to 1905 and contains chiefly an 
account of вегод. се ta made to determ- 
ine the basis on which flight depends. This is un- 
folded almost entirely by the letters to Chanute and 
his rephes, but in appendixes there is an acoount of 
the Wright brothers’ nomenclature, of ther wind- 
tunnel experiments and results, and of their study of 
the problem of the propeller. There are also extracts 
from Chanute's diary which shed further light on the 
subject. 

The second volume contains later experimental 
work; but is largely taken up with the efforts made by 
the brothers, sometimes separately and sometimes 
together, to obtain some reasonable financial reoom- 
pense for all their work by selling their invention to 
governments or private companies, в matter ın which 
they met with no small diffculty. There is also an 
account, amplified by footnotes, of the various 
controversies which arose concerning the Wrights’ 
claim to have been the first to fly, in particular, 
of the lengthy battle which raged over the olaims of 
Langley, in which the Smithsonian Institution took, 
at the time, в rather inglorious part, but later fully 
recanted. 

The broad outline of the Wrights’ pioneering work 
is now fairly well known through details which have 
been given m Wilbur Wright Lectures and in the 
publications of the Royal Aeronautical Society and 
other bodies; but it may be well to direct attention 
here to salient pomts. The Wright brothers were no 
theorists, but practical engmbers whose life had 
started in the cyole trade. They realized, from the 
start, the extreme importance of obtaining numerical 
data on the performance of their machines as a basis 
for future р . They followed, in fact, the roed 
that has been followed ever since in aeronautical 
research, combming measurements in flight with 
experiments on models and endeavouring to correlate 
the two to form a practical basis for design. In the 
earliest days they used gliders, which they sometimes 
flew as kites, and by observations of angles of glido 
and incidenoe in the former case, and of tension in the 
cable in the latter, they were able to get a fairly 
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good quantitative idea of the forces actang on the 
wings. They Boon realized that the existing tables of 
serodynamio data, chiefly Lilienthal’s, were far from 
, and it was this that led them to devise a 
wind tunnel in which they oould make teste of lift 
and drag on a whole series of wings of various sections. 
On these data they based the design of all their 
subsequent machines, with iouous succeas. They 
showed the greatest wisdom in their flying, never 
rising more than a fow feet above the ground until 
they had fully solved the problem of control and had 
learned how to use that control in all circumstances. 
They state repeatedly in their letters that the real 
problem of flight is one of control, rather than the 
mere provision of wings that can sustain the weight 
and power to pull them through the air. They did 
their best to follow the work of others in the field ; 
but it seems fair to say that they owed very little 
to guch work and that from their own resources and 
testa they evolved the machine, ite engine and its 
aps иын s us discs deii ein 
is surely one of the most noteble achievements m 
the history of man. They seem to have been un- 
aware, however, of the writings of Lanchester, and 
of the theoretical and experimental work of Eiffel 
and Prandtl; at least, there is no mention of these 
investigators until almost the last letters of Orville 
Wright. 

It is perhaps surprising that it should be во late 
before в full account of the Wrights’ work has become 
available. The main reasons are that they themselves 
did not write out their resulta, and that they were 
always careful not to discuss their work, except to 
olose friends, lest they should lose to others some of 
the credit that they felt was their own. We can now 
be thankful that the story has at last been told and 
that the magnificent achievement of the Wright 
brothers can be appreciated to. the full extent it 
deserves in this air age which they did so much to 
insugurate. Enxmsr F. Кар 


UNIVERSITY OF LEEDS: JUBILEE 
VOLUME i 


The Unlversity of Leeds | 
The First -Century. By Prof. A. N. Shimmin. 
xv-+230+8 plates. (Cambridge: At the 
niversity Press, 1954. Published for the University 
of Leeds.) 218. net. 


HIS is ө remarkable book about a remarkable 

institution, and а more fitting foreword than 
that of its Royal Chanoellor can scarcely be i 
The Princess Royal says: “The making of a Univer- 
sity calls for inspiration and enterprise. Although 
the University of Leeds is still young, the men and 
women who have created and cherished it have dis- 
played the same devotion to truth in the service of 
their generation as their forbears in the older 
Universities. This book is the story of a triumph 
over many obstacles and over the ill effecta of two 
world wars. 80 much strength and vigour, gained in 
во short a time, is good testimony to the loyalty and 
robust energy of the members of the University 
‘themselves. But as the record shows, they have not 
done what they have done in isolation. Through all 
the years, while steadily building up tts esteem m the 
world of } ing, the University felt a oharao- 
teristic impulse from the Yorkshire people whom it 
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serves. In & Jubilee celebration it is most fitting t 
honour those who have laid the foundations and 
commend this history to all who cere for our Univer 
sity of Leeds. Маву”. 

ee ee 
aptly summarized the intention of the jubilee ап» 

purpose of the commemorative volume which th. 
University authorities во wisely entrusted to the car 
of Arnold Shimmin, professor of social soienoe. 

The volume preeents a broad, general, historics 
sketch of the antecedents of the University and make 
а most successful effort to indicate the vicisaitude 
and successes from the days of the Medical Schoc 
(1881); the Yorkshire Oollege of Science (1874) 
the ama ion of these two (1884) ; the federatio» 
of the Yorkshire College in the Victoria Universit, 
(1887); and lastly the granting of a charter t 
the mfant University of Leeds (1904) and so t» 
1954. 

The first pre-natal stirrings are touched on, with + 
reference to an account in the Leeds Mercury (18269 
of a proposal by the е of the Philosophica 
and Literary Society of to establish a universit, 
in Leeds. The scheme was still-born—but was a 
any rate & stirring of thought. Who knows bu 
that the processes so started led to the foundation 
of a School of Medicine in 1831, for was not the firs 
president of ita Council one Dr. James Williamson 
who had been the first secretary of the Leed» 
Philosophioal and Literary Society ? 

Prof. Shimmin gives such matters the fulles» 
ee ee ho Maki 

Part 1 of the book, entitled ‘ 
of tho Calvary In this ышы 
Rated л cud ао uded also such 
as Le Yosma of Expansion (1095—53)°; "Btuden» 
Welfare" ; and в revealing section under the tile o 


i of the two mair 
parts into which the book ides iteelf. Neverthe 
lema, even the casual reader will realize, aa has bear 
the treasured realization of all members of the 
University, that distinguished and well-rememberea 
names were foremost among the original teachers ir 
1874: Arthur Rucker was profeasor of physics. 
A. H. Green waa professor of geology ; Edward 
Thorpe was professor -of chemistry ; and these wert 
soon to be jomed by Louis Miall, profeasor of biology 
The Yorkshire of Science had stepped off or 
the right foot on ite path towards university statu 
and was thus destined, from the start, to be пой 


‘entirely vocational. Indeed, from one of the 


appendixes (No. 8) which illumine the historica 
details, this breadth of vision and balance of study 
was (as it still is) well maintained, since, at the timu 
of the charter in 1904, there were eleven arte depart 
menta, six of science, seven of technology and ten o 
mediome. 
During this fifty years, Prof. Shimmin points out 
names have helped m th: 
e up dato cxicenal pret pe o udo бшуш 
and have added to its growing lustre. Such men as 
Gordon, Lascelles Abercrombie, Paul Barbier 
A. ton Thompson, John Clapham, William H 
Bragg, Arthur Smrthells, Arthur G. Perkin, Henry 
Procter, Henry Raper and Berkeley Moynihan al 
won. in their time high international reputations foi 
themselves and for the University. Others are toc 
near the present day to be mentioned in this review ; 
but in Part 2 of his work, entitled “Et Augebitur 
Soientia"—the University motto—Prof. Shimmim 
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кав, with full justice to all, sung the praise of the 
wresent and the immediate past. 

_But praise for achievement is due not only to the 

vice-chanoellors and their academic 
lee but е ihoee high-minded and ѓаг- 
eing laymen who have given such ungrudging and 
«elpful service in high a nine and advisory 
apacity ; the functions and purpose, therefore, of 
Jl in the hierarchy, from chancellor, through pro- 
hanoellor to members of council and their com- 
mittees, are set out and particular nalitieg 
кш oub for speoial mention. The will note 
with interest, perhaps, that even in the short 
f fifty years the outlook and methods of these lio- 
pirited men—often the sons of fathers who have 
imilarly served—have changed in evolutionary 
«anner from the firm, though kindly, &utoaracy of 
he pest to the gentler advisory guidance of the 
aresent. 

Many of the illustrations have been charmingly 
xecuted by Maurice de Sauamerez, head of one of 
he youngest University Departments, that of Fine 
Arb; the printing, photographio reproductions and 
sinding are quite impeccable, and the whole effect 
a most pleamng 

In shorb, this ів a most interesting book, full of 
S AE &bout the University, historically, geo- 
ically, architecturally, numerically and finan- 
› but nevertheless it is full also of the human 

nal gide of a great and continuing endeavour ; 
stand as а lasting and authoritative summary 
У. the early life of the rapidly evolvmg University 
X Leeds. R. WurpprsGTON 


- 
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FLOWERS AND FUNGI 


Wild Flowers 

Botanising in Britain. By Dr. John Gilmour and 
Эт. Max Walters. (The New Naturalist: a Survey 
X British Natural History.) Pp. xiv + 242 + 56 plates. 
London: William Oollins, Sons and Co., Ltd., 1954.) 
5а. net. 


Mushrooms and Toadstools 

1 Study of the Activities of Fungi. By Dr. John 
Ramsbottom. (The New Naturalist: a Survey of 
3ritish Natural History.) Рр. xiv +306 +71 plates. 
London: William Oollins, Sans and Co., Ltd., 1953.) 
80s. net. 


EUR ET Meo uu DOE Ano ше год 
of the present would almost seem to be а 
«atural history book, so many are these and so 
asatiable the demand for them. Why this should be 
spens up & most interesting fleld for speculation, and 
«апу explanations are offered. Some think that it 
nerely expresses the swing of the pendulum in the 
‘ashion in books ; but ıt seems unlikely that this can 
ж the whole story, and many prefer to think that it 
«etokens something more than this and, especially, a 
rowing realization that we have wandered too far 
rom the simple and beautiful, and are now seeking, 
with no little nostalgia, to recapture something that 
6 escaping us. 

Whatever the truth may be, there is now an im- 
nense array of books dealing with nature study in 
reat Britain. They are of all sorta and sizes ; but their 
zeneral level is high, and in none of them more во than 
ю the volumes of Colline's "New Naturalist Series”. 
Che list of titles here is now impressive; but that 
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there are springs still unexhausted is well shown by 
two recent (though long &dumbrated) additıons to it, 
"Wild Flowers" by John Gilmour and Max Walters 
(No. 5) and “Mushrooms and Toadstools” by John 
Ramsbottom (No. 7), both of which fully maintain 
the standard set by their predecessors. The former is, 
essentially, a rather new treatment of & theme which 
never seems to tire, and perhaps the best compliment 
that oan be paid to ite authors, who write most 
pleasantly, is to say that they have suoceeded in 
making something of their own that is distinctive. 
Incidentally, it ahould be noted with reference to 
p. 29 that ancient Nelumbo fruits from Manchuria 
were ted in Britain almoet thirty years ago 
(see J. Bot., 1926). The latter book is, ав essentially, 
a rich mine of information, both scientific and 
curious, about a narrower fleld, which, like some of 
the planta it contains, is something of an acquired 
taste, and here again the author has succeeded 
admirably in his task. 

Indeed, if criticiam is called for at all it is to be 
directed, in both oases, at matters of policy rather 
than content. “Wild Flowers" makes necessary, yet 
again, the strictures which have so often been passed 
on the inappropriate use of colour photographs in 
books of this kind. Surely so reputable a book should 
not to the botanical. tyro that birds-foot 
trefoil (Plate 125) has large entire leaves, or that 
betony (Plate 25), which is one of the strongeet-hued 
plants in the flora, is one of the least convincing. All 
this, moreover, amid some very lovely black-and- 
white pictures. In “Mushrooms and Toadstools", 
where the subject eminently suite them, colour photo- 
graphs are a success, and indeed may steal more of 
the author’s thunder than they warrant; but here 
an unnovowsary weakness is the inclusion of a chapter 
on which, though vastly interesting, 
not fall within the title of the book, and seams to 
have been put in more to tickle the public fancy than 
for any better reason. Nevertheless, both these books 
are notable additions to the literature of our country- 
side and remind us, once again, of the real truth in 
Stephen Leaoock'a words: 


"Surely no nobler theme the poet chants 
Than the soft. science of the blooming plante". 


Rowatp боор 


CHEMICAL ANALYSIS OF 
INDUSTRIAL SOLVENTS 


Chemical Analysis of Industrial Solvents 

By Dr. Morris B. Jaoobe and Dr. Id Scheflan. 
(Chemical Analysis Series, Vol. 7.) . xxii 4-501. 
(New York and London: Interscienoe Publishers, 
Ino., 1958.) 10 dollars. 


HIS book, the seventh volume in a series on 

chemical analysis, ia a collection of methods used 
in the examination of solvent. The text can be 
divided into four seotions: Img and general 
physical and chemical methods ; spe мет affects 
of solvents and vapours ; methods for the analysis 
of solvent mixtures ; and the testing and determina- 
tion of аран іп iflo groupe. 

The are comprehensive and inolude 
details of de determinations of speciflo gravity, 
viscosity, flash point, boiling range, acidity and 
iodine value, to name a few at random. The authora 
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have drawn the description of the testing equipment 
&nd many details of experimental methods from 
current American specifications, and not all the tests 
can be applied to meet specifloations 
accepted in Great Britain. The section dealing with 
` the determination of pH is perhaps unnecessarily 
sketchy and curtailed, and this criticiam oan be 
app to most of the physico-chemical methods 
described in later chapters—polarographio methods, 
for example, being dismissed m one page. 

The chapters dealing with the analyms of solvent 
mixtures cover both the chemical examination of the 
liquid solvents and the absorption and examination 
of solvent vapours. Several schemes are given for 
chemical identifloation, and a section on the determ- 
ination of functional groupe is included. One feels 
that ultra-violet and infra-red spectroscopic methods 
should merit inolusion in this section, since both can 
he yery useful tools in the analysis of mixtures. 

e ining two-thirds of the book is oocupied 
by detailed analytical procedures for specific groups 
of solvents.  Inoluded are aliphatic, aromatic 
and cyolio hydrocarbons, alcohols and polyhydroxy 
compounds, esters, acids, aldehydes and ketones, 
and solvents oontaming nitrogen and sulphur. 
Methods suitable to the general group of solvents, 
procedures for the determination of individual 
solvents are described. The use of trade names for 
reagents is sometimes confusing, and a mistake 
appears in the testa for acetic anhydride and formio 
acid. The general layout and ees excellant, 
and the contenta list and index sati ry. Refer- 
enoes in the text are numerous, and an additional 
list of selected references ів to be found at the end 
of each chapter. 

The book is a most valuable addition to the 
hbrary of all analytical ahemista, and all concerned 
with the varnish and industries will find it 
particularly useful as a book of reference. 

; Р C. WHALLEY 


WHAT IS KNOWN ABOUT 
SLEEP 


Sleep 
How to Get More of It. By Chapman Pincher. Pp. 
130. (London: “Daily Express", 1954.) бе. 


"ja little volume will probably be added to the 
8,500 titles currently listed in '"How-to-Do-It 
Books: A Selected Guide"— books that are intended 
to instruct the reader in “how to do, be, become, 
make, or cope with something". However, in this 
sense, the title of Mr. Pincher's book is misleading, 
as it contains nothing to suggest that more sleep 18 
desirable, or how to get it. Quite to the contrary, 
thee is a chapter on “How to Stay Awake". s 
The eighty-odd pages of text, divided into seven- 
' teen chapters, eaoh preoeded by ап appropriate 
humorous drawing, represent а fairly accurate digest 
of findings in research laboratories and hospitals, 
oulled from “day-to-day study of technical 
from many countries”. Interspersed historical and 
contemporary anecdotes pertaining to sleep, aa well 
. 88 &ocounta of the author’s own varied experiences, 
.in war and peace, serve to enliven an otherwise dry 
recital of soientiflo and medical discoveries. Mr. 
'' \Pincher’s interpretations of the latter are, unfor- 
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tunately, not altogether free from contradiction an: 
one-sidedness. Thus, m Chap. 1 (“Settling Down t 
Sleep”), he chooses to “plump for the aide-lyin, 

put forward recently as most satisfactory b; 

. James MoDonnell, a London physician”, usm 
three drawings to illustrate the one proper and tw 
faulty positions. Nevertheless, he admits, in the sarm 
chapter, that “no matter what posture you adop- 
for going to sleep however you are ‘certain t 
change your position many times during the night’ 
Evidently it makes Ше difference whether on 
goes to sleep in one position or another. Yet M» 
Pincher states that when he directed attention t 
Dr. MaDonnell’s recommendation in & newspaper 
several readers wrote to him "gratefully because thx 
information had brought them more restful slee 
than they bad enjoyed for years". 

The author rightly rejects the old ‘anemia theory 
of sleep ; but, on the basis of a reported lowerin 
of the degree of oxygen saturation of hamoglobb 
surmises that "the brain as well ав the rest of th 
body is subjected to some degree of oxygen starvatio 
during sleep” (p. 25). He further declares that “ther 
is no doubt that the blood-supply to the brain . 
considerably reduced during sleep" (p. 41). As 
matter of fact, the brain consumes just as muc 
oxygen during sleep as in wakefulness (about 3-5 ml 
100 gm./min.), and, as to blood flow, it is actuall 
snoreased some 10 per cent (from 59 to 65 mL/10 
Egm.[min.) in sleep, due to the dilatation of tb 
cerebral blood-vessels. 

Mr. Pimoher abandons his role of mere interpret 
of technical reports when, in Chap. 11, he propound 
& theory of antidromic conduction from the visu 
area of the cerebral cortex back to the retina as a 


explanation of hallucinations. That a psychologia 
projection from the bram to the visual field is involve 
in normal vision of real objecta waa oonvinoi 
demonstrated by Christoph Scheiner in 1614. . 
hallucination, therefore, or seeing things that are nc 
actually there, can result from cortical stimulatio 
(chemical, electrical, or other) that originatee locall+ 
instead of in the outside world, via a retingl-imagw 
It should be admitted, however, that the gener 
reader will not comprehend, and во will not t 
harmed by, the author's excursions into the realm < 
oxygen starvation or theory of hallucinations. 

The book also deals with the physiology of wakefu 
пеев and the diurnal variation in alertnees. Many 
reader will rid himself of a guilt complex on learnir» 
that Mr. Pincher found. what he “had been seekim 
‘for thirty years—a medical reason for getting up lat 
in the morning.and going to, bed late at night” (p. 32 
Other topics touched upon are: ing, snoring 
insomnia, sleep in animals and babies. i 
the latter, ib з not true that new-born babies alee 
"most of the twenty-four hours", and that sleep 
reduced to eighteen hours at three months and « 
seventeen hours аф. віх months (p. 101). Recent) 
published figures show that the av baby slee} 
only about fifteen hours at birth and bos than fou 
teen hours at the age of six months. 

Summing up: when he is not venturing beyou 
his eruditional depth, Mr. Pincher does an exoelle: 
job of pularizing science. pe ieee i tł 
Howton of ita title, and considermg the univers, 
interest in the subject-matter, the book will be foun 
both instrustive and entertaming. It can be recom 
mended to the non-scientific reader as one of tl 
better written accounta of the nature of sleep ar 
wakefulness. М. Kiernan 
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RICE SUBSTITUTES 2 à 


By V. SUBRAHMANYAN, D. S. BHATIA, M. SWAMINATHAN and G. S. BAINS 
Central Food Technologlcal Research Institute, Mysore 


е 


URING the past few decades, there has been a 
steady deterioration in the overall food position 
f many of the east and south-east Asian countries, 
he total production, chiefly of food-grains, has 
sndoubtedly increased; but the demand from the 
pidiy Е population has increased to & greater 
rtent. Ав the result of this, countries like Indis 
«ave steadily from. the position of exporters 
э that of mmportera of food-grains. The population 
« India has been increasing at an average of 1:35 per 
rent" a year and that corresponds to about 4:5 
aillion & year, at the present tune, with the prospect 
f moreasmg to & higher figure in the years to come. 
a large section of the population are rice-caters, and 
в this grain is in great demand, the prices have been 
weadily rising, though, during 1958, owing to an 
xoeptionally favourable season throughout the 
region, the export price from surplus countries like 
surma came down from about £80 to about £60 per 
on. Ib may be reasonably expected that the price 
Jill tend to mse again. Unless the consumers change 
*0 other types of food-grains, there may even be a 
ioe famme in the years to come. 


Ав & bulk food material, rice has certain unique. 


sroperties, which are not shared by other food- 
mains. It has a neutral taste and flavour and can 
ж consumed as а savoury or а sweet dish. It is 
«вайу cooked and digested. Having become восив- 
omed to such & soft and almost fibreleas grain, the 
;verage rioe-eater will not readily change over to 
my other food material which does not possess 
imilar properties. In fact, attempts made in India 
© popularize wheat, jowar or maize among rioe- 
eaters have nob been successful. Provision of а 
uubstitute for rice has therefore become one of the 
major food problems not only for India but also for 


he whole Asian rice region, which holds more than . 


10) the population of the world. 


Processing of Grains and Tubers 


One of the earlier attempta in the fleld was that 
X Bhatnagar, who carried out investigations on the 
*oonsiitution of broken rice, as obtained during 
nilling, into whole rice. During recent years, 
«ttempte have been made to proceas other grains BO 
as to give them the shape and cooking quality of rice. 
Chus, wheat, barley and maire have been processed, 
and some brands like ‘Ryoena’, ‘Barley-rice’ and 
Nor-ice’ are already on the market. During the war 
rears, wheat semolina was processed to produce 
lifferent brands of ‘mock rice’. Potato rice is still 

wing produced in Holland. Such-rice substitutes 
equire the appropriato starting materials, which are 
10t themselves bemg produced in sufficient quantities 
n the south-east Asian countries. If the deficit 
sountries are to meet their own requirements, 
alternative sources, which can be plentifully and 
pee ша in the same region, will have to 
ж found. 


Processing of Blends 


Віпое 1949, the Central Food Technol 
Research Institute, Mysore, has been engag 


the study of the poemible utilization of cheap and 
abundant food materials which are. naturally rich in 
starch and protem, so as to obtain, by suitable 
веса, а Qomposition and nutritive value approx- 

to that of rice. After trying hundreds of such 
plenda; it was found that a combination of tapioca 
(Manihot utilissima) and groundnut flours would 
make a cheap and satisfactory blend. Manshot 
grows well on even comparatively poor soils, and the 
yield of root, on в dry basis, 18 at least 8—4 times as 
much per acre as in the form of any food-grain. 
When both the outer skin and the inner rind are 
removed, the residue, on drying, yields an attractive , 
white flour which, though mostly starchy, still oon- 
tains useful quantities of minerals, especially calorum. 
опаа cen Do гак ee 
other treatment. The oil сап be mostly removed by 
the expeller or solvent extraction. The residue yields 
a pale yellow, attractive flour containing about eight 
times as much protein as milled rice. If the ground- 
nut kernels are carefully selected, the flour keeps well 
for several months. Both tapioca and groundnut 
flours, between them, contain more of the өвқепііа] 
minerals and vitamins than natural rice. By com- 
bining tapioca and groundnut flours in the proportion 
85:15, & product with an overall nutritive value 
which waa somewhat higher than that of rios was 
obtained. 

The technological aspects of converting such в 
blend into & grain like rice offered the maximum 
difficulty. Like other root starches, tapioca starch 
tends to cook to a translucent and sticky mass. 
Groundnut protein, especially as present in the flour, 
has no binding power. It was found, however, that 
on treatment with 40-50 per cant by weight of boiling 
water, the starch in the mixture (chiefly that of 
tapioca) becomes sufficiently gelatinimed to yield a 
satisfactory dough. The dough oould be extruded 
under pressure ; but as the see шш did not 
powes good cooking properties, rove- 
ments in the composition had to be made. It was 
found that the addition of 1-5 per oent of karaya 
gum (Steroulia urens Roxb.) i 
the dough and generally the body of the cooked 
product. Further improvement was introduced by 
the addition of 1 per cent alkali-digested corn оо. 
This material tended to harden the gram. Addition 
of 0-8 per cent of stearic acid made the grain some- 
what opalescent and improved ite individuality. The 
colour of the finished product was distinctly improved 
by the incorporation of 0-04 per oent alkali bisulphite. 
All the above-mentioned products may be added 
together as a mixture at tho time of the preparation 
of the dough. The resulting grain, as obtained 
through an ing press fitted with the rice die, 
was quite attractive and comparable m appearance 
with that of certain brands of natural rice. The 
product required, however, certain further improve- 
menta so as to make it acceptable to the consumers. 

In India, ав also in most other perte of Asia, the 
average housewife washes the rice before cooking 
because the usual roduct contains much 
dust and dirt. Like the e products, the 
extruded grain as prepared above tended to break 
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Table 1. COMPARATIVE CHEMICAL COMPOSITION (PER синт) OF вочи OF THE RION SUBSTITUTES i$ COMPARED WITH THAT OF NATURAL BIO 
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up on being washed and rubbed with cold water. On 
cooking, it was found that there was heavy gruel loss 
whioh, again, would not be acceptable to consumers. 
The cooked grain was also a little too soft to the 
bite. It was necessary, therefore, to introduce further 
Improvements in the p ing. It was found that, 
on heating to в temperature of 110—120? O. for even 
в few minutes, the starch of the blend, and particu- 
larly that of tapioca, changed in character and that 
the individuality of the cooked grains was fairly well 
mo ee eee Oe imum. 

improvement was effected by spraying в 
thin coat of oaloium caseinate (calcium oxide: 
casom = 1: 20) on the finished in. Even а thin 
coat corresponding to 8—4 per cent by weight made 
the grains fairly resistant to water. They could be 
washed and rubbed under water for 4—5 min. without 
any appreciable loes. The coat algo i ved the 
° cooking quality, and the cooked grain Had a feel and 
taste ing to that-of slightly parboied rice. 
It was also found that inoorporation of wheat flour 
to the extent of 20 per cent greatly improved the 
Quality of the douen end the Ше] prati In faot, 
the use of chemical improvers can be largely dis- 
pensed with if some wheat flour can be incorporated 
in the mixture. 


Factory Trlals 
With the above as the background, trials 
were carried out in the United Kingdom and in 


° Bwitzerland. Messrs. Buhler Brothers, of Uswil, took 
& keen interest in the effort, and fabricated the 
necessary additional equipment for large-scale pro- 
cessing. The which was finally followed 
consisted in feeding the flour blend through the 
conveyor and then running boiling water in & steady 


stream into the mixing and kneading tank. The 
resulting dough was then drawn into the extrudmg 
press, it was forced under pressure through a 


Tice, die provided with the usual mechanical cutter. 
The grain which came out, in a steady stream, was 
then subjected to & i , and then a final, 
drying. As the grain doe not crack on heating, it 
was found that the tare could be readily 
raised to about 120° C., so that the drying oould be 
speeded up. The same heating chamber also served 
to condition the grain so that both the operations 
were combined in one. In semi-large-scale operation, 
heating for about 2 hr. at 120° O., combined with 
air circulation, serve to dry the grain and at the 
same time to condition it. The finished gram thus 
obtained was subjected to spraying with a thin 


ion of calcium caseinate, steamed and the» 
dried in & blast of hot air. This helped to dry off th 
coat almost as quickly ав it was formed and thu 
discouraged the tendency to form limps. Mechanics 
agitation during spraying was necessary. 


Properties and Nutritive Value 


The finished grain, thus obtained, has the appear 
ance of slightly undermilled rice. It is best cooka 
by being dropped mto boiling water, and the cookms 
time is 5-6 min. as compared with about 20 mim 
required by raw, milled rice. The cooked produc 
has the taste corresponding to that of certain brand 
of rice, as sold in the Indian market. Consume 
trials have shown that the product is acceptable te 
Tice-eatérs. 

Animal experimenta with the product showed the 
аа romoting value is more tha» 
twioe that o и Gi finc. The 
has been given the name 'gynthetio rice’, in 
with the name 'gynthetio diet' а de шю e 
nutrition workers for blended diete composed of the 
various food ingredients. 

The raw materials, including all the вооеввогіеє 
would cost the equivalent of about Re. 850 per tom 


' The entire Досад cost, including labour, super 


vision and depreciation, would amount to Rs. 50—0» 
fe heh: In the early stages, the cost would natural 
but with the continued working and on » 

can be marketed at abou 

Ra. 500 (leas than £40 or 100 dollars) per ton. Eve 
at this price, ib would be distinctly cheaper tha» 


rioe. With further experience, and on oantinue« 
d RS MC M M 


T ghe rotertictüs Qt audi q qacdiacl oan Bs caf 
dcs i With & given area of land, and wit 
muoh attention, we can obtain 3—4 times a 
much of the starting materials ав can be obtained i 
the form of any food-grain. This will be of grea 
Ылым 10 dis densely peopled countries, wits 
heavy preasure on land. The second, and a mor 
important, feature is the nutritive value. The product 
as prepared by the Mysore workers, has about bwio- 
the nutritive value of rice ; but it oen be stepped uy 
to a still higher level if во desired. Considering’ th. 
low level of nutrition in most of the tropical countries 
and especially in the rioe-eating region, there is в 
very strong case for using io rice either b} 
itaelf or as a supplement in the dietary of th 
people. 


ма, алга July 31, 1954. 


Japanese Productlon 


The researches conducted at Mysore have been 
yablished** in the form of short notes and papers 
which have appeared during the past three years. 
Numerous popular articles and pamphlets have also 
жеп. published. During 1952, the Japanese manu- 
‘aoturers, who have also been keen on the search for 
ioe substitutes, started production, using blends of 
»otato starch, wheat flour and rice flour for their 
yi зун The underlying principles are prac- 
y the same as those of the prooees adopted by 
he Mysore workers. The Japanese have also adopted 
he same English name, ‘synthetic rice’, for their 
oduct, and the Ja name is LUN 
n oe ee that they 
cu а eig Lp the manakot.. Duran 
1952-03, the diem d melo do Lae 
жел about 100, bons. The price of the Japanese 
sroduct appears to be fairly high; but there is no 
loubt that it will eventually be reduced. Further 
mprovement in nutritive value is needed, and this 
van. be achieved by adding а concentrated protein- 
1oeous material along the- lines indicated by the 
Mysore workers. 
The relative chemical compositions of some of the 
лое substitutes as compared with natural rice із 
zivən in Table 1. 


Outlook for the Future 
Judging from the present trends, there is every 


indication that the moe production in the east and . 


south-east Asian countries will not be able to cope 
«ith the i demands of the fast-growing 
Senden A nel like synthetic rice is bound 
to find a growing demand, and in the course of the 
«ext few years we may reasonably expect to see 
the production rise to a few million tons per annum. 
"With further improvements in the composition and 
the technology of processing, better and cheaper 
grains could be uoed. The nutritive values of 
the products can also be maintained at a distinctly 
higher level than that of natural rice. 

There are already a number of rice substitutes on 
the` world’s market. They are made from different 
caw materials and they have varied compositions. 
Most of them are being marketed under proprietary 
names and selling on their own merite. It is expected 
ihat, in course of time, several more such products 
will be marketed. It will soon be necessary to discuss 
che composition of such producte and to lay down 
specifloations on an international basis; the Food 
ind Organization сап usefully take the 
initiative in this direction. 

There are three broed lines of food production. 
Che’ first one is that of increasing the production 
from land, water and other sources. Improved 
methods oan easily raise the world’s production by 
25 or even 50 per cent, though it will be extremely 
lifücult to ensure a uniform application of such 
methods all over the world. The second method is 
shat of converting the vast and abundant sources of 
second-grade food materials, by suitable blending, in- 
ко first-class articles of food. Production of synthetic 
rice will come in this category. Producta like sugar 
Krom cellulose, food yeast, food-stuffs from seaweeds 
and other algae will also come in the same category. 
The possibilities in this direction are very consider- 
wle. The third method, which is still a dream of 
lherniste, із that of is from elementary 
naterials, Unlike the fixation of nitrogen, the 
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fixation of atmospheric carbon dioxide is going to be 
rather dificult because of the low concentration of 
this gas in the atmosphere. For в long time to oome, 
the world may have to depend on the processing of 
coarse and low-grade food materials, which are 
fortunately stil] abundant, and their conversion into 
first-grade articles of food. Production of synthetic 
Tice is & inning in this direction ; but bigger and 
more important opments are bound to follow 
in the years to come. 


“Сеп Food TA HN Тш, воа (РЬ; “Food and Population” 
“Development Wood ge iud рр. 357, Ius. (ALysore, 


Nc XM , V., Bhaüa, D. B., Rains, G. 8. Bwanunathan, М., 

and айша ao, Y. E, Bull Dent Food Тад. Res. Inst. 
press). 

Ne aia. dn Oe owe i N., and Sobrahmanyan, 


bow do BoB meas Mi isa d» Swaminathan, 
Ed er CL ie cine Swaminathan, 


RHEOLOGY IN MECHANICAL 
ENGINEERING 


HEOLOGY is regarded by some as & specialized 
activity concerned with the deeorrption of the 
response to mechanical stress of those categories of 
matter the behaviour of which cannot, even Toxi- 
mately, be described as Newtonian flow or Honken 
deformation. Others view the subject more Боот 
as that branch of the science of applied mechanics 
which is oonoerned with the deformation and flow of 
matter generally. The ip of the British 
Society of Rheology embraces both who 
specialize i in the subject and those chemists 


whose work involves а knowledge of deformation or 
flow of matter and who find in the Society common 
ground for the development of this interest. It is to 
these latter that the recent conference of the Society 
held at the Mechanical Research Labora- 
tory M ior of Scientiflo and Industrial Re- 
search), Kilbride, during June 10-19 will have 
had the most appeal. 

This Laboratory, which has assumed responsability 
for a large part of the research formerly pursued in 
the Division of the Natio: Physical 
Laboratory, is пе она: in seven divisions as follows : 
properties and strength of materials; mechanics of 
solids, streas analysis and vibration; mechanics of 
fluids, including hydraulic machinery ; lubrication, 
wear and oorrosion; mechanisms and engineering 
metrology ; meohanios of formation and machine 
shaping of materials; heat transfer and applied 

ice. It will be & from this list 
of activities that the deformation and flow of matter 
enters very much into the work of the Laboratory, 
and the opportunity afforded to participants to inspect 
work in progress was a valuable feature of the 
conference. 

In view of the importance of metals as materials of 
construction for machinery, it is not surprising that 
the predominant interest in the conference was tho 
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flow of metals. Thus the first paper, by Dr. J. F. W. 
Bishop (Kast Kilbride), was on the relationship of 
certain properties of metals to their crystal structure. 
associated with metals were divided into 
three classes—macrosoopio, microscopic and atomic— 
and the relevance of investigations at one of these 
levels to phenomena associated with a different level 
was discussed. Dr. Bishop summarized the salient 
features of three types of lattice structure 
oocurrng in metal orystals and described their 
mechanism of deformation, streasing those structures 
which are able to acoommodate an arbitrary strain 
by relative sliding of atomio planes. Applications of 
the Bishop—Hill theory of crystal со as general- 
ized for aggregates were described and discussed in 
relation to 

Mr. H. LL . Pugh (East Kilbride), in his paper on 
current probleme and experiments 
pendent plastio deformation, deals with the funda- 
mental plastic properties of materials, such as yielding 
under combined вігеев, hardening and the effects of 
hydrostatic pressure. In the absence of & general 
solution of the equations governing plastic flow, their 
simplifloation for the special oases of plane streas and 
plane strain is neoeasary to enable certain engineering 
-problems to be attacked. Strip drawing, extrusion 
&nd certain operations resolve themeelves 
into steady-state problems, while Indentation becomes 
& yield streas problem. Theoretical and experimental 
resulta were compared for extrusion and for indenta- 
tion with flat smooth rigid dies. 

Mr. F. Ellis and Prof. H. Ford (Imperial College of. 
Science and Technology, London) discussed ага 
rolling as а steady-state prooem. An & 
theory was outlined by f. "Ford, who desaribed 
subsidiary experimenta to determine the yield stress— 
strain characteristics of the strip material. Coefficient 
of friction between roll and work was estimated from 
rolling experiments m which varying amounta of baok 
tension had been applied. Mr. Ellis described experi 
ce hae ie dee eines ае 
fleld were obtained from the measured distortion of 
& network of lines engraved on а surface lying in the 
plane of flow. This technique was complicated in ite 
а-к to rolling by forces in the plane of the 

which would cause two unattached sheets placed 
aide by side to separate. The difficulty was overcome 
by a specially developed method whereby the edges 
of two sheets could be welded together after the 
reference lines had been engraved on them. 

In contradistinction to the two previous oontribu- 
tions, which were directed towards the elucidation of 
situations wherein it was desired to cause flow as part 
of a manufacturing process, that by Dr. A. E. Johnson 
(Bast Kilbride) on the behaviour of metalg under 
complex streas at high temperatures was concerned 
with the amall unintentional flow or of metals 
used for the construction of boilers, turbines, eto., 
that are required to operate at high tures. 
Where such parte are subject to combined stresses, 
designers have previously been obliged to rely on 
experimental date obtained from simple stress tests 
and adjusted by doubtfully valid theory. Dr. Johnson 
described в comprehensive research into the complex 
. streas, creep, plastio strain and relaxation properties 
- of some typical technical materials. At lower stresses 
the materials were shown to follow the 8. Venant— 
Von Mises areep-rate relations and to remain isotropio ; 
but at higher stresses the strained material becomes 
anisotropic, which necessitates modification of the 


- équations. 
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Fatigue failure of metals may be regarded as 
rupture rather than a flow phenomenon, but some 


hin by the Mechanioal Re 
ratory and described by Mr. №. Wadswort* 
ee of Bristol), in & paper on obeervations o» 


erai ee during speed fatigue tests 
the occurrence of an increasing number o» 
alip bends during the progreas of в fatigue teet 
During the early stages of в test, the rate of energ 
dissipation in the material fell to a low value and thee 
increased until failure occurred. This morease was de 
pendent on stress, and a strong correlation between 
this rate and fatigue life was revealed. at п» 
tervals during the test appeared to remove the affect 
of previous stressing on energy dissipation, but di: 
not affect life. Thus болбу doubt ou the Merino 
of the observed correlation, and Mr. Wadsworth oon 
cluded with the suggestion that the first irreversible 
change leading to the formation of cracks must hav: 
oocurred very early in the fatigue teet. 

A more general approach to rheological problem 
was represented by в contribution from Dr. Р 
Feltham (Standard Telecommunication Laboratories 
on the laws of stress relaxation and creep in solide 
Remarking on the qualitative similarity in the re 
sponse of solids of widely different structures to applic 
stresses, in creep and relaxation, Dr 
Feltham sought an lanation in the nature of flov 
iteelf rather than in study of detailed atomio o 
molecular structure. A given solid can be assume 
to possess ‘relaxation centres’ having approximateh 
the same heat of activation but, on account of varia 
tions such as shape and size, having different oon 

figurational рне of activation. Assuming norma 
аса tion times it is poesible to derive 
@ relaxation curve common to many solids. Experi 
mental date selected from published work relating t 
alummrum, rubber, plastics and ceramics were show: 
to be in agreement with the theory. Dr. Felthan 
regards Nutting’s Law as approximating to more 
general laws over sufficiently wide ranges of the 
variables to be of practical use in the presentation o 

imental data. 

The fact that mechanical i sorance ів by 
no means confined to the behaviour of solids wa 
exemplified by a paper by Mr. E. J. Le Fevre (Kase 
Kilbride) which with some developments in the 
theory of viscosity. The importance of the viscosity 
of gases in the study of the transfer of heat by oon 
veotion is obvious; but availability of experimenta 
date covering this quantity over the range requirec 
ig restricted, and discrimiation is neoessery Ir 

assessing its accuracy. Mr. Le Fevre showed how 
икен dala places 1o those Maida Which EBE 
the prinoiple of ding states can be correlateo 
in terms of reduced variables. It was shown ieu 
with few exoepbions, the viscosity V зенә 
méedibted vitiun boul С Ger оа Don саги «лети p 
the three oritioel constanta., This result was co 
кыйн ш do Hast ites end Vel own te Г 
deducible from combination of the Lenn&rd-Jone 
and Devonshire theory of the critical state with the 
calculations of Kibara and Kotini. The Sutherland 
model was shown to be inconsistent with experiment 

Many problems of Яш motion in the mechanica® 
and chemical i ing industries are amenable t6 
solution by models, and Mr. W. J. Robinson (East 
Kilbride), m his paper on some fluid-motion prob- 
lems, lifled useful applications of this technique 
at the M. ical Research Laboratory. 
Advantages are off by substitution in a model of 
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gases for liquids or vice versa. The conflicting require- 
ments of the laws of similitude complicate the design 
of experiments, and a plea was made for the publica- 
tion of more experimental data to provide a basis for 
evolution of rules to govern the 'soaling-up' of model 
performance. Inoreases in the duty required to be 
undertaken by modern hydraulio machinery have 
caused в marked increase in the incidence of cavite- 
taon, and Mr. Robinson discussed the influence of the 
properties of the liquid itself and the of 
nuclei on cavity collapse and noise. Methods for 
estimating flow losses with non-Newtonian liquids 
require development. The pumping of raw peat and 
measurement of the flow of blood to and from the 
human heart provoked a lively discussion. 

Lubrication has been defined as the reduction of 
friction and wear between rubbing surfaces by mter- 
polation of substances which offer resistance to the 
normal forces preasmg the surfaces into contact and 
yet are capable of deformed easily in & 
tangential direction. It 1s obvious that the rheological 
properties of lubricants are of interest to engmeers 
concerned with ing machinery, and Dr. F. T. 
Barwell (East Kilbride), ш a contribution on lubrica- 
tion from the rheological point of view, outlined some 
of the considerations governing boundary and hydro- 
dynamic lubrication. Further understanding of the 
mechanism of wear is t, among other things, 
on an understanding of the rheological behaviour of 
material 1n the surface regions of components suffering 
damage. Examples were given of those forms of wear 
known as abrasion, воо па and pittmg, and the 
potentialities of radioactive tracer methods for the 
study of wear were discussed. 


THE ROYAL NETHERLANDS 
METEOROLOGICAL INSTITUTE 
(1854-1954) 


‘HIS decade is one of centenaries in the meteor- 

ological world, for official meteorological activities 
started m many countries around 1850. The Royal 
Netherlands Meteorological Institute, now at De Bult 
near the town of Utrecht, was established in 
1854 and oelebrated ita centenary this year on 
January 31. Ав part of the celebrations, a sub- 
stantial memorial volume has been prepared", in 
which the history of the Institute is portrayed in 
word and image. 

Meteorology in the Netherlands did not start in 
1854; there are many si of earlier activity in 
the form of long series оё obeervationg, admirably 
compiled by Labrijn. As everywhere else in the 
world, these observations were made at univermitios, 
or by organizations and persons especially mtereated 
in meteorology ; and looking at the state of affars 
in 1864, one should realize that the famous American 
naval offüoer, Maury, prior to that year, had already 
collected many meteorological observations from 
OCeBnIC areas. 

In the Netherlands it was important for the 
idi cad е of the subject that Buys Ballot, chemist, 
mineralogist, mathematician and physicist, becams 
fascinated by meteorological problems, and that he, 
in his position as university professor, created an 


Pe ea Nederlands Meteorologiseh Instriurt 1951-1064. Pp 
400 4-74 figs. +4 ooloured plates. venhage: Bizsüdrukkeri 
Uitgeversbedrijf, 1964.) 2 кеш dian 
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obeervatory in Utrecht. Late in 1858 Buys Ballot 
convinced the Government that “there was в future 
in the establishment of a Meteorological Institute” 
and early in 1854 his obeervatory was converted 
i the Koninklijk Nederlands Meteorologisch In- 
stituut. Buys Ballot was the first director of the 
Institute and aimed very high. Translated freely, 
his programme was formulated by the words: “As 
a result of the methods we have adopted—namely, 
to collect obeervations from some well-selected points 
abroad and to study the deviations from the normals 
at these pointe—the Institute pursues & higher object 
than any other existing institute. Day after day it 
deals with the moet important questions in meteor- 
ology, the solution of which was already some years 
ago vaguely indicated by Dove for monthly periods. 
Utreoht will become the central observatory for 
Europe. Already nowadays the weather and ite 
changes over the greater part of Western Europe are 
being closely followed and studied". — . 

The early period of Buys Ballot's directorship was 
one of great activity. It was the time of Dove in 
Germany, Espy in the United States, Fi in 
Britain and LeVerrier in France. It was also the timo 
in which meteorologists suddenly became aware that 
weather forecasting might develop into a reality as 
в result of the invention of the electric telegraph. 
Great discoveries were made : Buys Ballot announced 
one of them in the form of four itions during & 
meeting of the Netherlands A of Sciences 
(October 3, 1857), and ıt was on the bass of these 
four propositions that later on the famous wind law 
of Buys Ballot was formulated. Weather maps, 
though rather primitive, were drawn by Buys Ballot 
оп a routme basis, and a gale warning service was 
established in 1864. Internationally minded as he 
was, Buys Ballot copied the system of signals already 
in use in Britain ; when the British service was 
discontinued in 1866, he felt free to develop the 
‘abroclinoscope’, в new design to indicate forth- 
coming gales to sailors. The &éroclinosoope was & 
signal post, which showed the direction and value of 
the ient over the Netherlands. Its 
indications therefore to be interpreted by the 
users, who had to have a thorough idea of Buys 
Ballot’s law. This might be one of the reasons 
why the Dutch merchant marine became во early 
thoroughly interested in meteorology and assisted 
the Institute in building up an enormous amount of 
material, gathered from almost every ocean. 

It i worth noting that Buys Ballot needed con- 
tinuous registration of the values at several 
stations in order to be able to follow the gradients 
closely. The first electric telerecorders, ra of 
our radiosondes, were then developed and for some 
time serious efforta were made to record at Utrecht 
the preesure values at Flushing during the night 
hours. The technical difficulties to be very 
great, and finally the efforts were given up. It ı8 
still, however, customary in the Dutch synoptio 
service to compute the pressure gradient m various 
triangles over the Netherlands on an hourly routine 
basis. 


Buys Ballot needed uniform observations for the 
succeasful realization of his p The well- 
known international oongrees in Brussels (1853), 
which was initiated by Maury, created в oertain 
uniformity in maritime meteorology; over land, 
however, observations were made at different times, 
with different instrumenta in varying exposure. The 
difficulties resulting from the laok of generally 
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rules inspired Buys Ballot to write a treatise 

entitled “Prière à tous ceux qui veulent bien de la 
But it was only sixteen years 
later that Buys Ballot opened the first international 


- meteorological congress at Leipzig and became the 


4 


by a director (a specialist in his own field), and in 


` fo 


first president of the International Meteorological 
Committee and the real father of international 
meteorology. Dutch meteorologists continued to play 
important perte in the mternational meteorological 
world; Van Everdingen guided the International 
Meteorological Organization during 1928-35, and 

ieter was the first chief of the permanent 
secretariat of that Organization. 

The Institute lost ita t leader in 1890, and 
with his decease an era of steady development came 
to an end. Meteorology ш. not only in the 
Netherlands but also elsewhere, She dU Ded 
which started with “the disappointment of the 
nineties”. New horizons were opened around 1910, 
with the beginning of upper-air observations. 
Van Everdingen, director since 1905, started his 
activities as extra-ordinary profeasor at the Univer- 
sity of Utrecht with & lecture entitled “The Third 
Dimension in Meteorology". А theodolite for 
recording the projections of pilot balloon-tracks was 
. developed, kite ascenta were made, and many Dutch 
` meteorologists had licences as free-balloon pilots. 
Cannegieter was the first who experimented with 
aeroplanes as meteorograph-oarriers, and the regu- 

of the Netherlands -air ascents became 
known all over the world. & new fleld was 
with the introduction of the radiosonde, 

i used the instrument on an expedition to 

the Azores, from where no upper-air information had 


- previously been obtained, and also in Iceland during 


the second Polar Year. 

When Van Everdingen took the reins, the Institute, 
which had moved from Utrecht to De Bilt in 1897, 
consisted already of five divisions. It was then, 
and still is, really a geophysical institute, the activ- 
ties of which are not limited solely to meteorology. 
With the development of the geophysical sciences 
during the course of the pest half-century, the 
divisions slightly their names, but there 
are still those of forecasting (now oombined with 
aeronautical meteorology), climatology (now oom- 
bined with agricultural meteorology), maritime 
meteorology (now combined with poe Coda 
peismology ел and magnetism (now also deeply mvolved 


and 
instrument development). ed. 
Van Everdingen’s time the director in chief was still 
an. all-round meteoro. 

Cannegieter i the Institute the 
unhappy period of the Seoond World War, when 
for the general public and for aerongutios 
was and synoptic and serological obeerva- 
tions. were totally In spite of all material 
and other difficulties, war period Б hes some 
dividends, as the synoptic staff took part m an 
extensive tic of the Netherlands, 
thorough plans oould be made for future develop- 
ment and serious scientific investigations improved 
the knowledge of the forecasters who were perforce 
idle during thig олш 

Thus came the post-war period, with its stormy 

development in the Institute’s activities and the 
enlargement of ita fleld of action. Cannegieter, who 
already passed the retiring age, was succeeded 
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by Vening Meineez, a geophysicist of renown who 
had already long relations with the Institute, where, 
among others, his apparatus for gravity measure- 
mente at sea had been buit. From 89 men (24 
scientists) in 1045 the personnel jumped to 345 (78 
acientists) in 1954. The greatest growth took place 
between 1945 and 1950. It was no longer feasible 
to house all the workers stationed at De Bilt in the 
old buildmg. Offices were spread all over the 
village. The disadvantages of this imvoluntary 
decentralization were felt almost daily. Venmg 
Meinesz’s ambitions to bring the Institute again 
under one roof were, in spite of all diffloulties, realized 
in 1958, when new wings to the old buildmg came 
into use. The floor space of approximately 1,000 m.* 
was increased to 3,500 m.*, and, in addition, a plot 
of 2 hectares was joined to the sufficiently 
large for investigations in the of agricultural 
meteorology and for the launching of radiosondes m 
spite of the fact that the aerologiste are close neigh- 
bours of the ionospheric tranamitter with its high 
antenne. 

Vaning Meinees found himeelf too much absorbed 
in administrative duties and returned to science 
again in 1951, at the moment when, &eoording to 
his views, the staff was sufficiently large to deal with 
ite practical and scientific tasks, and when his plans 
for the extension of the premises were accepted by 
the Government. He was succeeded by the present 
director, C. J. Warners, a former Secretary of State 
in the Netherlands Hast Indies. 

The Royal Netherlands Meteorological Institute is 
an entity in the economic life of the Netherlands, 
not only because of its forecasts for the general 
publie, agriculture and horticulture, fisheries, aship- 
ping and aviation, but also because of ite activities 
m so many other flelds. It has relations with agri: 
cultural research, an active group of agri- 
cultural meteorologists. With those interested in the 
water balance of earth and atmosphere, it studies 
evaporation and related processes. A group of 
statistioal workers has already solved many practical 
problems. The maritime meteorologiste, up to now 
engaged in the construction of the atlases for 
mariners, have diverted their interests m а scientific 
direction. Ovceanographera pay much attention to 
high tides and storm surges in the North Sea, but 
do not neglect other problems of a local nature. 
New ideas about microseiams have developed in the 
seismology division, and the telegraph authorities 
keep close contact with the workers in the flelds of 
magnetism and ionospheric research. These are but 
a selection of the many topics in which the Institute 
ee i 
the recent centenary volume. W. Binna 
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Mr. F. Morley Colebrook, O.B.E. 

Durme his thirty-three years service on the 
soientific staff of the Natio Physical Laboratory, 
Mr. F. M. Colebrook, who died on June 21, yed 
а major part in the development of the io 
Division from ita birth as a section of the Electricity 
Division, and more recently became the head of the 
newly formed Electronica Section. 

Colebrook was born in March 1898 and studied 
soienoe ab Birkbeck College, University of London. 
After servioe ir the First World War, he continued his 


studies at the City and Guilds Engineermg College, 
obtaining his A.O.G.I. and B.Bo.(London) &nd, after 


some research on high-frequency resistance, his 
iploma of the ial Oo (D.I.C.). 
joined the National’ Physical Laboratory in 


1021 and soon demonstrated his flair for carrying 
out a combined theoretical and I tal in- 
vestigation. of various fundamental problems in the 
radio field. He soon made distinctive, and very 
practical, contributions to our knowledge of the 


characteristics of ing and receiving serials, 
to the devel of radio-frequency valve ampli- 
fiers, the technique of the precise measurement of 


current and fleld-strength at high frequencies and the 
definition and measurement of interference. He was 
responsible for the publication of several special 
reporta of the Radio Research Board, outstanding 
among which is the one entitled ''A Thearetical and 
Experimental In: igation of High Selectivity Tone- 
Corrected Receiving Circuits’. This work, published 
in 1982, did much to clear the minds of those respons- 
ible for the allocation of frequencies for broadcasting 
and communication services, at a time when confusion 
of thought made the ‘physical reality of sidebands’ 
& subject of serious discussion among oertein authori- 
ties. other papers were contributed to the 
Journal of the Institution of Electrical Engwmesrs, and 
to the Wireless Engineer, of which periodical he later 
became & member of the editorial advisory board. 
He was the author of two books on “Alternating 
Currents and Transients” and “Ваго Mathematics 
for Radio Studente”. 
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On technical committees, as in his laboratory 
work, Colebrook displayed that outstanding charac- 
teristic for starting св penetrating inquiry into 
matters which had often already been accepted by 
others, and so brmging to light sometimes a fallacy, 
and at other times a new and refreshing point of 
view. Ав в colleague, he was delightful to work 
with, and he could be relied n to produce в novel, 
if sometimes idealstio, point of view on any new prob- 
lem; he was always ready to be consulted. I was 
indeed so: when, with the formation of the Radio 
Hassia: Ошый, Colebrook was destined to 
sever his formal association with radio matters and 
become the leader of the separate team formed at 
the National Physical Laboratory to develop, into & 
practical working machine, the mathamatician’s 
conception of an automatic electronic computor. 

Apert from his work, Colebrook was a man of 
many tastes. He read voraciously and widely, he 
had & keen ear for musio, and with the aid of a high- 
fidelity recei 


musical broadcasting 
interest in amateur dramatics; he was a keen 

, and, under the necessities of wartıme, took 
a practical and utilitarian interest in the breeding of 


rabbits. > . 
It is to be that he was not spared to 
develop and enjoy these personal and unofficial 


activities, ar even to be invested with the O.B.E., 
to which he was &ppointed in June last. 
R. L. Surrg-Hosz 


NEWS and VIEWS 


Chemistry at the Imperial College of Sdence and 
Technology : Prof. H. V. A. Briscoe 


Arran an association with the Imperial College of . 


Science and Technology extending, with one inter- 
mision, over a period of forty-eight years, Prof. 
H. V. A. Briscoe now relinquishes the directorship 
of the laboratories for Inorganic and physical chem- 
istry at the College, and retires from his chair of 
inorganic chemistry in the University of London. 
Entermg the College as a student in 1906, he served 
after graduation as research aseistant to the late Bir 
Edward Thorpe and afterwards was a member of the 
teaching staff of the Chemistry Department. In 1921 
he was appointed to the chair of morganio and 
Re ee eee College (now King’s 
llege) at Newcastle upon Tyne, in the University 
of Durham, succeeding the late Sir Norman Haworth 
four years later as head of the Chemistry Department. 
In 1932, however, he returned to the Imperial College 
to follow Prof. H. B. Baker in the chair of inorganio 
chemistry, and on the retirement, four years later, of 
Prof. J. C. Philip, assumed the direction of the 
laboratories for morganio and physioal chemistry. 
Throughout an active academic oareer Prof. 
Briscoe haa also devoted much attention to researches 
of industrial xmportenoe ; he was one of the founders 
of the Northern Coke Research Committee and has 
served ag president of the Research Association of 
British Paint, Oolour and Varnish Manufacturers. 
He has also participated in a study of the part 
played by dangerous dusw in the causation of silicosia 
and similar maladies. In recent years, Prof. Briscoe 
has taken much interest in the organization of train- 


.ing for laboratory service, and is now chairman of 


the National Jomt Committee on Recruitment and 


Training of Science Laboratory Technicians. 


Prof. R. M. Barrer 


Tun chair of physical chemistry at the Imperial 
College of Science and Technology in the University 
of London, formerly oocupied by the late Prof. J. O. 
Philip, has now been filled by the appointment of 
Prof. R. M. Barrer. A graduate of Oenterbury 
University College, Christchurch, New Zealand, Prof. 
Barrer held an 1851 Exhibition Scholarship at Clare 
College, Cambridge, afterwards bemg appointed to a 
research fellowship. During 1939—46 he was head of 
the Chemistry ir t at Bradford Technical 
College. In 1946 he left Bradford to take up an 
appointment as reader at Bedford College, Univer- 
sity of London. Since 1940 he has occupied the 
chair of chemistry in the University of Aberdeen, 
where he has gathered around him an active school 
of research in physical chemistry, particularly in 
those branches of the subject concerned with adsorp- 
tion, diffusion, and the physicochemical properties 
generally of permeable materials, especially zeolites. 


Phystol at Queen Elizabeth College : 
шш Prof. J. А. C. Knox 


Ds. JOSEPH ALAN CEUDEN Kxox has been appointed 
to the chair of physiology tenable at Queen Elizabeth 
College (University of London) in succession to Prof. 
J. Yudkin, who has become professor of nutrition 
in the College. Prof. Knox waa born in 1011 and was 
educated at Aberdeen Grammar School and Glasgow 


~ 
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High School. He studied medicine in the University 
of Glasgow and graduated M.B., Ch.B., in 1985 and 
MLD., with honours, in 1048. In 1936 he was ap- 


: pointed demonstrator in histology in the Department 


. Staffordshire ап 


of Physiology at Glasgow; and in the same yeer 
became assistant to the professor of physiology, the 
late Prof. E. P. Cathcart. He became lecturer in 

physiology in 1940, and four years later was ap- 
. pointed to a similar post at King’s College, University 
of London, where he became senior lecturer in 1948 
and adviser of studies to the Medical Faculty in 1958. 
Prof. Knox has published work on the effect of 
exercise upon the heart-rate, based upon very 
accurate methods of counting. During the Second 
World War he worked with Dr. D. P. Cuthbertson 
on the effect of analeptios on fatigue. More recently, 
he has been interested in the electro-physiology of 
isolated muscle and its response to denervation. He 
has had very wide teaching experience both m 


- Glasgow and in London. 


Philosophy at the University College of North 
Staffordshire: Prof. X С. N. Hew 


Mr. Antony GARRARD NEWTON Ети, lecturer in 
philosophy in King’s Oo , University of Aberdeen, 
has been appomted to chair of philosophy in 
the University Co of North Staffordshire in 
succession to Prof. W. В. Gallie. Prof. Flew was 
educated at Kingswood School, Bath, and was State 
Scholar in Japanese at the School of Oriental and 
Afmoan Studies in 1042, afterwards being attached 
to the- Air i in the Intelligence Section. He 
went to Oxford in 1940, taking в first in Greats in 


.1947, and was awarded the John Looke Scholarship 


in Mental Philosophy in 1948. He was then appointed 
lecturer in Christ Church, Oxford, before going to 
King’s College, Aberdeen, in 1950. Prof. Flew has a 
considerable interest in adult eduostion and has con- 
ducted many courses for the Workers’ Educational 
- Association and Service groupe as well as broadoast- 
ing. His main studies he in the notions of personal 
identity, survival and immortality, which have led 
him to & phil consideration of psycho-analysis 
and peyohio p mena. An enthusiastic mount- 
‚ eineer, Prof. Tiew takes о his naw post bt Моны 
and zeal which augur well 
for the rapidly developing school of philosophy in the 


2 Collega- 


"Development of Canada during the Past Few 
- Decades 
ADpDEHSSING the Parliamentary and Scientific 


Committee on June 8, Dr. C. J. Mackenzie, preaident 
of the Atomio Control Boerd, Canada, 


Energy 
. reviewed the fundamental political and economic 


. from eleven to 


which science and teahnology have made in 

since 1918. He thinks that there is a sub- 
stantial basis for Canada’s and prosperity. 
Since 1989, the tion of has inoreesed 
million, while the net inoomb 
haa doubled and government iture and foreign 
trade increased four-fold. Only 14 per cant of Canada’s 
capital now comes from outaide. Referring to the 
development of the National Research Council, 
form. in 1916, Dr. Mackenzie said that in 1939 it 
‘employed three hundred people, and there was a large 
reserve, of well-trained research scientists. After the 
. Second World War the Oouncil undertook military 
"and atomic energy research and now has six thousand 


s а In agricultural research Canada spends 
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25-30 million dollars a year, or more per capita than 
any country in the world; Canada is now, and will 
remain, an industrial nation of the first rank. In 
reply to a question, Dr. Mackenzie said that since 
1939 the National Research Council has lost only 
one senior man, and he knows of none who has left 
to go to the United States since 1946. In general, 
Canada has & surplus of research scientists ; but more 
people are going from Britain to Canada than are 
going from to the United States. Attention 
may also be directed to the article on the conference 
on “Oanada’s To-morrow” on p. 212 of this issue. 


Commonwealth Conference on Human Problems 


In Industry 

AT а recent meeting, at which H.R.H. The Duke 
of Edinburgh, patron of the Industrial Welfare 
Society, presided, it was decided that a Common- 
wealth and Empire Conference should be held m 
Britam (probably at Oxford) during July 1956. The 
purpose of the Conference will be to bring together 
representatives from the Commonwealth and Empire 
who would pool their knowledge and experiance of 
the human problems of industry in their own ooun- 
tries. It is intended that the age of the delegates 
should normally be between twenty-five and forty. 
The Conference will deal with the human factors in 
industrialization as a whole: on one hand the per- 
sonal factors of the health, satisfaction, effectiveness 
and well-being of those working m industry ; on. the 
other, the social problems arising from the effecta of 
industrialization on the lives of individuals, their 
families and communities. There is no suggestion 
that there should be consideration and discussion of 
the formal relationships between employers and trade 
unions, covering wages, conciliation and arbitration 
machmery, eto. Committees are to be set up to 
explore various aspects of the Conference, and а small 
steering committee, under the chairmanship of Sir 
Harold Hartley, was appointed to oo-ordinate the 
work of the other committees. Further particulars 
oan be obtained from the Industrial Welfare Society, 


48 Bryanston Square, London, W.1. 
Division of Man-made Fibres, University of Leeds 


From October 1955 the i of Textile 
Industries of the University of will consist of 
two Divisions—the present Wool Division and & new 
Man-made Fibrea Division. Good progress is bemg 
made with the new building for the Man-made Fibree 
Division, which is situated in University Road, 
opposite the present Department. The building wil 
cost £267,000, towards which a donation of £60,000 
has been made by Courtaulds, Ltd., and £40,000 by 
an anonymous donor. It consista of four floors, the 
first floor being the most important as this will 
contain the pilot plant for the production of аі" 
present-day types of man-made fibree, machines for 
processing various fibres, looms and knitting 
machinery. The ground floor will contain the dyemg, 
printing and finishing sections and also two humidity 
rooms. The second floor will consist ташу of two 
n Д, teaching laboratories, and on the third floor 

be two lecture rooms, capable of housing 84 and 
150 people, 


dar iie well as a well-lighted 
design studio ae 


each of the four floors there will 
also be в number of research laboratories. It is 
estimated that the t for the Division will 
cost about £100,000, part of whioh 1s being oon- 
tributed. by private industry. The donations include 


£5,000 from the Tootal Broadhurst Lee Company, 
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Ltd., of Manchester, and £25,000 from the Man-made 
Fibres Producers’ Committee, acting on behalf of 
the following producers: British Celanese, Lid. ; 
British Enka, Ltd. ; British Nylon Spinners, Ltd. ; 
Courtaulds, Ltd. ; Harbens, Ltd; Kirklees, Ltd. ; 
Lansil, Ltd. ; Lustrafll, Ltd.; Neleons Bilk, Ltd. ; 
and North British Rayon, Ltd. 


Very-high-frequency Broadcasting In Great Britain 
Tra first stage of the scheme by the B.B.C. to intro- 
duce sound broadcastmg on very high frequencies, ав 
envisaged in the second of the Television 
Advisory Committee (see Nature, February 13, p. 297), 
has now reoeived government approval, and work is 
proceeding in setting up the nine stations that will 
Sach tend ont tha Boma light and third rogram 
on frequencies in the range 88—95 Мо./в., using 
frequency-modulation. The stations wil be in 
Wrotham (Kent), Pontop Pike (near Newcastle), 
Divis (Northern Ireland), Meldrum (near Aberdeen), 
Norwich, South Devon, Sutton Coldfleld (near 
Birmingham), Weet Wales and Holme Moss (near 
Huddersfield), and will radiate 60 kW., except 
Wrotham, Norwich, Sutton Coldfield and Holme 
Moes, which will radiate 120 kW. The network is 
intended primarily to reinforce, and not supplant, 
the long-wave and medium-wave services already in 
existence and should make it possible to receive the 
three programmes free from interferenoe in many 
areas where reception on medium wave-lengths is 
spoiled by interference and fading, especially after 
dark during the winter months. At Wrotham there 
are already two transmitters, which have been oarry- 
ing an experimental service since 1950; a third 
transmitter will be installed, and the station will be 
brought into regular service in Мау next year. Tho 
other eight stations will be completed durmg the 
following eighteen months ; they will be at the same 
sites as television stations, and the same masta will 
be used as for the television transmissions. The 
mte for West Wales has not yet been settled. The 
radio industry in Britain is ready to produce receivers 
designed for very-high-frequency reception and 
adaptors for use with existing receivers, and these 
will become available in the various areas in time for 
the opening of the respective stations. 
Scenes of Red Indian Life In the 1830's 


Dura the 1880's, Catlin, & self-tramed 
artıst, inted more than hundred pictures of 
Red Indi and Western scenes in the United States, 
and the majority of these are now lodged im the 
Smithsonian Institution, Washington, D.C. Through 
the Information Section of the American Embassy in 
London, a selection of twenty-seven paintings are 
being shown in the Whitechapel Art Gallery, London, 
and this exhibition will oontinue until August 8 
(admission free; daily 11 &.m.-6 p.m.; Sundays, 
2—4 p.m. ; oloeed Mondays). In conjunction with the 
Catlin paintings, there is also the Combined Societies 
Exhibition of International Ph phy, 1954. 
Catlm took great trouble over his work and was well 
aware of the importance of &ocuracy, so that his 
paintings are authoritative records of the life and 
appearance of Red Indians & hundred and 
years ago. The paintings at the Whitechapel Art 

cover mainly his journeys in the Santa Fe— 
Fort Gibson area (lying within New Mexioo, Texas and 
Oklahoma) during 1834 and in the Fort Olark—Fort 
Pierre area mg within North and South Dakota) 
during 1832, and depict respectively Mandans and 
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Sioux. Though perhaps the art is not of a first-rate 
order, the paintings (which are m oil on canvas) аге 
neverthelees very pleasing by the greet dignity of 
the sitters conveyed in the posed portraits, and by 
the free, lively, almost Impressionist, style of some of 
the landscapes and broad scenes of village life ; the 
colours are agreeably subdued. It is mterestmg to 
note that, after touring the United States in 1838—39, 
the majority of Catlin’s ae were housed durmg 
the 1840's in London at his gallery in 6 Waterloo 
Place, and his acoount of his exploits were pub- 
lished in England in & two-volume work entitled 
“Letters and Notes on the Manners, Customs, and 
Conditions of the North American Indians" by Geo. 
Catlm, “Written during Eight Years’ Travel amongst 
the Wildest Tribes of Indians in North America, in 
1832, 33, 34, 35, 86, 37, 38, and 39°; в оору of the 
third edition of this work, dated 1842 and published 
by Tilt and Bogue, of Fleet Street, London, is on 
show at Whitechapel and contains four hundred line 
а which Catlin prepared from his original 


Thich dvo сый paintings hava ben So E y 
the Chicago Natural History Museum, and these are 
reproduced in a little book by George I. Quimby, 
curator at the Museum, entitled “Indians of the 
Western Frontier: Paintings of George Catlin”. Red 
Indians in various kinds of costumes are depicted, 
and there is also an interior, & hunting scene and two 
or three drawings of bison. 


Sclentia Electrica: New Swiss Journal of Applied 

Electricity 

Ix the thirty years the scientific principles 
used in ioal engineering have become more 
complicated and recondite, and the volume of 
scientific papers has correspondingly grown. In 
Great Britain the Institution of Electrical Engineers 
has found a place for all types of papers concerned 
with electrical science, exoept for a small number 
published by the Royal Society, Physical Society, 
Institute of Physics and elsewhere. The position ів 
not so satisfactory abroad, and & new journal, 
Scientia Blectrioa : Moderne Probleme der theoretischen 


und Elektrotechnik (Band 1, Heft 1, 
October 1958, рр. 40, 4 Fr.; Haft 2, January 1954, pp. 
42, 4 Fr.; 3, June 1954, pp. 46, 4.80 Fr. Zurich: 


8. Hirzel Verlag), edited by Prof. Max Strutt, has 
been started in Switzerland to cover current advances 
and problems in the scientific aspects of the theory © 
and practice of electric technology ; the contente of 
the first three numbers are contributed from colloquia 
given at the Technical High School, Zurich, by leading 
It is intended to publish submitted articles 
of suitable merit within'the given terms of reference. 
The articles so far published contem reviews of recent 
progreas together with some original work of the 
authors. The subjects chosen are both interesting 
and important, such ав transistor amplifiers, fine 
transfer in oonteots, corona loes in hi -voltage 
transmission, absolute voltage measurement, new 
insulating materials, and beckfires in mercury aro 
rectifiers. Presumably, submitted articles will often 
be of narrower scope and confined to original work. 
If во, those concerned in electrical science will cer- 
tainly have to take note of this new journal. Even 


should the articles remain somewhat of & review 


type, the important work on applied electricity in 
Switzerland and the standing of the journal's 
sponsors are such as to ensure the standard and 
usefulness of its contents. 
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Staffing of Grammar Schools 


Ix July 1953, a sub-committee of the North-West 
Division of the Incorporated Amsociation of Head- 
masters instituted an inquiry into the cations, 
length of servioe, age distribution and extra re- 
munerstion. of the teaching staff in the boys’ and 
mixed grammar schools in the area covered by the 
counties of Lancashire and Cheshire. The inquiry 
was also concerned with the size of schools, the 
strength of sixth forms, and at & later stage the 
academic qualifications and ages of headmasters. 
‘The main intention of the survey was to throw light 
ЖЫ im gramonr tcl to vw tho deponunt 
taught in grammar achoole, to view the deplo 
of specialist and other teachers, and to study 
way, in which special responsibility =e ae узы 
supplement the basic Burnham Salary scales had 
been awarded. The survey was conducted by W. E. 
Egner of the Grammar School, Ormskirk, and A. 
Hosp A eu poc ш шо. 
(pp. 20; from the University of 1954 
$s) presenta summarized detalla of tho more interest- 
ing information elicited by the inquiry, special atten- 
tion being paid to teachers of science and mathe- 
matios ; the information analysed has been obtained 
Natlonal Institute for Research 

- Shinfleld: Report for 1953 


` Ix the annual report of the National Institute for 
Research in Dairying of the University of Reading 
for 1953 (pp. 138--1 plate; from the Institute, Shin- 
.- fald; 1064; За.) the policy of 1952 has again been 
. adopted. of in outline a selection of the 
advances that have accomplished during the 
year under review, particularly some of those with 
в more practical and obvious interest. This is a very 
useful measure and serves also to pin- pius die: 

the highligtiis of reasaroh o£ thi team ofdisttsalsti 
scientiata. m dn n ои e. 
"tended summaries of researches in progress (or recently 
completed), and these, with notes on staff 
and their publications, constitute a closely packed 
volume of 138 pages. The director of the Institute, 
Prof. H. D. Kay, pointa out that in the selection of 
advances which have been summarized in brief the 
choice is of necessity arbitrary and omits reference 
to much of the work in progress. The product of a 
collaboration with Sir Charles Dodds and members of 
his staff at the Courtauld Institute of Biochemistry, 
London, has been the finding of two isoflavones with 
cestrogenio properties (but far lees active, weight for 
weight, than the naturally occurring œstrogens 
synthesized by the animal), Босана А and formo- 
nonetin, which have been isolated in a pure form 
from red olover. They have approximately the same 
estrogenic activity as the closely related genistein, 
whioh is believed to be responsible for much of the 
севітоверіо activity of subterranean olover. Many 
of the other advances are of very great interest and 
slits oe cee and Prof. Kay and his 
are to be congratulated on this outstanding 

record si oF achievement. 


in Datrylng, 


1 


Enzymic Decarboxylation of y-Methylenegiutamic 
Acld- by Plant Extracts 
Tam enxymio decarboxylation of y-methylene- 
glutamio acid by various plant extracts has been 
.demonstrated by L. Fowden (J. Hap. Bot, b, 28; 
7298). ` He haa shown that y-methyleneglutamio acid, 
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an. acidic amino-acid isolated from groundnut plante, 
was decarboxylated by enzymes present in extracte 
of Capsicum fruita, barley roots and tulip leaves, and 
also by intact cells of Clostridium welchii S.R. 12. 
The amino-acid was attacked in в similar manner to, 
but in all cases at a slower rate than, l-glutamio acid. 
The nature of the enzyme ible for the deoerb- 
oxylation of y-methyleneglutamic acid was further 
investigated, using preparations from barley roota 
(which do not contain the amino-acid) and from tulip 
leaves (in which the amino-acid is normally present, 
Pou ities Ge bue OP Зы, 

leneglutemine). The effects of pH, in- 
hibitore and partial heat denaturation: upon the 


single enzyme was respons- 
ible for the decarboxylation of both i-glutemie acid 
and y-methyleneglutamic acid. Although the Cl. 
welchts rapidly deamidated and then decarboxylated 
L-glutamine, y-methyleneglutamine was not attacked 
by the organism. 


Bowen Prizes for Papers on Scientific Instrument- 
ation 


Тин Institute of Physics has awarded Bowen 
Prizes of fifteen guineas to the folowmg for papers 
published in the Journal of Scientifico Instruments 
1958: A. G. Milnes and T. V. Vernon (jointly), 
Reval Aoc Establishment, Farnborough (satur- 
able-core reference source for use with magnetic 
amplifiers); G. D. Dew, National Physical Lebor- 
&tory, Teddington (preparation of plane diffraction 
grating replicas for helical rulings}; and G. D. 
Archard, Research Laboratory, Associated Electrical 
Industries, Ltd., Aldermaston (magnetic electron lens 
aberrations due to mechanical defects). The Prizes 
are awarded to persons lees than thirty-flve years of 
age for papers of originality, goientiflo value and 
practical utility to instrument makers and users. 
The money is provided by the Scientiflo Instrument 
Manufacturers’ Association of Great Britam, Ltd., 
from the Bowen Trast Fund established by the late 
Mr. William Bowen. 


University Teachers: Conference In Vienna 


Tam eighth Conference of University Teachers, 
organised by the International Association. of Univer- 
ешкш шил CUL He Had уш 

uring September 9-14 at the University of Vienna 
and e$ the Vienna Hocbeabule fr Weldhendel, under 
the of Prof. Francesco Vito, of Italy. 
The Conference will be to all members of the 
Association and of ta isted national associations 
of university teachers, to university administrative 
staff, and to others directly interested in matters of 
university education; university institutions in 
which there are, as yet, no sections of the Association 
are invited to send representatives of their 
staff. The topios to be considered inolude the follow- 
ing: relations between scientific research in the 
universities and in industry; selection of students 
for university entrance (in pertionlar, the systema 
and the extent of their assistance from public funda, 
bursaries, scholarships, eto.); conditions of employ- 
ment of university teachers abroad, and the oon- 
tractual obligations mvolved; maim obstacles to 
the international exchange of university teachers ; 
and methods of international oo-operation in the 
university and scientific spheres. A registration feo 
of £1 will be charged. Further details oan be obtained 
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from the Secretary, LAUPL, 19 Dunraven Street, 
London, W.1. 


Utilization of Fish and Agricultural Food Products 


A ocONFHAENOH on new developments in the 
utilization as food of fish and agricultural products 
wil be held in Aberdeen during September 80- 
October 2, under the auspices of the Society of 
Chemical Industry (Aberdeen Section and the Food 
and Agriculture Groupe) and the Institute of Biology 
(Scottish Branch). The conference will be opened by 
Dr. F. N. Woodward, director of the Institute of 
Seaweed Research, and Dr. Norman Wright, scientiflo 
adviser to the Minister of Food, will give the cloamg 
&ddrees. Торіов to be discussed are: the feeding 
values of osta, straw and oet-milling products; the 
vacuum dehydration of foodstuffs ; freexmg at sea; 
quality of sea-frozen cod; recent developmenta in 
fish by-produota ; supplements ın the rations of live- 
stook; distillery by-products, and their recovery 
and use as animal feeds; seaweeds and their oon- 
stituents aa foodstuffs ; large-scale culture of micro- 
scopic alge as food. There will be visits to the 
Ministry of Food Experimental Factory, the Torry 
Research Station and the Rowett Research Institute. 
A detailed programme and registration form will be 
available early in August from the Honorary Seare- 
wary (Е. T. Walker), Institute of Biology, Scottish 
Branch, 25 Inverleith Gardens, Edinburgh 4. 


University of London 

Tus title of professor emeritus in the University of 
London has been conferred upon the follo on 
retiring from their respective chairs : Prof. Н. V. A. 
Briscoe, inorganic chemistry at the Imperial College 
of Science and Technology; Prof. Н. Munro Fox, 
zoology at Bedford College; Prof. Morris Ginsberg, 
sociology at the London School of Economics and 
Political Science; and Prof. Hyman Levy, mathe- 
matios at the Imperial Oollege of Science and Teoh- 
nology. The followmg have been appointed to 
University readerahtpe, tenable at the mstitutions 
indicated: Мг. D. G. MacRae, sociology at the 
London School of Economics and Political Soienoe ; 
Dr. R. G. White, bacteriology at the London Hospital 
Medical Co '; and Dr. J. Н. Wilkinson, chemical 
pathology at Westminster Medical School. 


The Colontal Service: Recent Appointments 

Tae following appointments have recently been 
made in the Colonial Service: L. W. Harwood and 
N. Lamont (agricultural offloers, Fiji), senior agri- 
sultural officers, Fiji; R. J. M. Swynnerton (assistant 
lireotor of agriculture (fleld services), Kenya), deputy 
lireobor of agriculture, Kenya; R. P. 8. John 
Watkin (chemist, T yika), P government 
»hemist, Nigeris ; G. B. Brown (senior assistant oon- 
xervator of forests, ecg Borneo), senior assistant 
»onserv&tor of foreste, Federation of Malaya; W. B. 
Tevendale (geologist, Geological Survey е 
Зоја Coast), senior geologist, Geo 
Department, Gold Coast; D. A. R. Сереп, V. T, T. 
Domville and B. F. Topper (agricultural officers, 
Jamaica), senior agricultural officers, Jamaica; A. 8. 
Martin (medioal offloer, Jamaica), assistant baoterio- 
fogist, Jamaica; R. Foster, scientific officer, Tangan- 
yika; R. N. Gourlay, veterinary officer, Uganda ; 
J. M. Roas, veterinary officer, Northern Rhodesia ; 
Є. N. Ohrystal, forest entomologist, ; 0. D. 
Cooke, veterinary offloer, Nigeria; J. i 


sylviculburist, Forestry Department, Cyprus. 
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The Night Sky In August 

Form, moon occurs on August 144. llh. 03m., 
U.*. and new moon on August 28d. 10h. 21m. The 
following conjunctions with the moon take 1e 
Aug. 2d. 18h, Venus 6° N.; Aug. ба. 03h., Saturn 
8° N.; Aug. 10d. 08h., Mars 3° 8. ; Aug. 25d. Olh., 
Jupiter 1° N. In addition to these conjunctions with 
the moon, Mercury is in conjunction with Pollux on 

. За. 23b., Mercury 7° 8., and also m conjunction 
Uranus on Aug. 4d. 12h., being 0-60? 8. of 
Uranus. On Aug. 31d. Olh., Verus is in conjunction 
with Spica and в 0-1? N. of the star. During the 
first part of the month Mercury is visible as a morning 
star, rising at 2h. 50m. and 4h. on August 1 and 15, 
respectively, and is in superior conjunction .on 
August 21. Venus, an evening star, seta at 21h. 10m., 
20h. 86m. and 19h. 50m. at the begmning, middle 
and end of the month, respectively; the vimble 
portion of the illuminated disk varies from 0-655 to 
0-528, and the stellar magnitude from —3:6 to — 8:9. 
Mars seta very soon after midnight on August 1, and 
at 23h. 26m. and 22h. 45m. on August 15 and 31, 
respectively ; but as ita declination is about 28° B., 
it is not very favourably placed for observation in 
the British Isles. Jupiter is a morning star, rising at 
2h. 25m., Ih. 45m. and Ih. on August 1, 1б and 81, 
It is easily identified (stellar mag- 
nitude —1-5), and ita motion from west to east of 
3 Geminorum during the month is obvious. Saturn, 
an evening star, seta at 22h. 35m., 21h. 40m. and 
20h. 40m. at the beginning, middle and end of thb 
month, respectively, stellar magnitude 0-9. Ite slow 
easterly motion from x Virginis is easily detected. 
The Perseid meteors attain & maximum about 
August 10-12, but bnght moonlight will interfere 
with their observation. No oocultations of stars 
brighter than magnitude 6 occur during August. E 
Announcements 

Tua University of Leeds has conferred the title of 
reader in physios on Dr. F. E. Hoare, senior lecturer 
in the Department of Physics; Mr. E. W. Bennett 
has been appointed lecturer in the Department of 
Civil Engineering of the University. 

Tus University of Cape Town is offering a scholar- 

ship of £200 a year tenable for three (or possibly four) 
years to & student from Great Britain геш 0 
take а degree oourse at the University, 
March 1955. Applications should be forwarded ot 
later than August 15 to the Secretary of the Associs- 
tion of Universities of the British Commonwealth, 
5 Gordon Square, London, W.O.1. 


Tus Research Fund of the Chemical Society pro- 
vides grants for the assistance of research in all 
branches of chemistry. About £700 a year is avail- 
able for this purpose, the income being derived from 
a donation of the Worshipful Company of Gold- 
smiths, from the Perkin Memorial Fund, and from 
other sources. Applications for granta should be 
submitted to the General Secretary, Chemical 
Society, Burlington House, Piccadilly, London, W.1, 
on the appropriate form not later than November 5. 

Taa third conference of the British Occupational 
H: e Society will be held at the London School 

ene &nd Tropical Medioine on November 1 
file devoted ur a ыкта of Taikon Perard 
in industry. Application forms for the conference 
can be obtained from the Hon. Seoretary of the 
Society, Mr. P. C. G. Isaac, Publio Health Engineering 
Laboratory, King's College, Newcastle upon Tyne. 
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TECHNICAL COLLEGES AND Во IN BRITAIN 


НЕ papers presented at the Conferenoe on 

Technical Co and Industry arranged by 
the Education Committee of the Federation of British 
Industries at Ashorne Hil on May 5-7 covered в 
wide fleld. They attempted to formulate industry's 
` ideas as to what it expecta of the -technical colleges 
_. in Britain, and, on the part of the technical colleges, 
ора оке 

their relations to the universities and the schools 
as well ag to industry iteelf. Such discussions flowed 
naturally on to the broadening of the technical 
college and ite place and function in training for 


Bo far as the Conference leaves any dominant’ 


impreasion, it is one of the complexity of the whole 
problem of technical education in Britain, and the 
futility of any attempt to improve ite standard or 
the provision for technical education without 
full account of the educational system of the 
country as в whole from university-level downwards, 
and in co-operation with industry. The madequacy of 
such piecemeal tactics as the Ministry of Education 
has hitherto followed was clearly displayed, hy 
implication rather than by explicit condemnation. 
There was no attempt to formulate a definite policy 
at the Conference; but essential features of any 
effective policy were indicated, though at the same 
time the need for flexibility and variety was equally 
streased. oe ыш 
sections of industry are already full Mod digi to 
арт Шерт Бо шош kiA 
prompt response to a clear and bold lead. 
Bir Arthur Smout (Murex, Ltd., and Murex Welding 
Processes, Ltd.), in some outspoken comments on the 
i afresh the establishment of a 
ts Committee on a with 
Committee, w. would 


Slo rl кыы be taken oat EAL AE 
party politicos. He insisted, too, that we cannot 
expeot to have an educational system worthy of & 
great nation on the cheap, and while it was evident 
that industry as represented at the Conference is 
likely to support generously & policy of expansion 
for technical education, such presupposes 

& policy and a ition by the Government that 
technical education is a sound investment. Moreover, 
while it seemed to be generally admitted that only a 
relatively few technical colleges could be tae oe 
into major institutions under suoh 4 

edes usq leg sara ar d ar ra кчы 

uq ee уз gene вет 
Dr. P. F. R. Venables (principal, Royal Technical 
College, Salford) suggested that the term ‘higher 
technological education’ should be restricted to post- 
graduate education; and this suggestion might well 
help nob only to remove confusion but also to 
. eliminate the difficulty, real or imaginary, which is 
Sometimes caused by status. Dr. Willis Jackson, 
indeed, expreased the opinion that the weakness of 
“Great Britain relative to the United States ів at the 
- level of technique and not at the eenional level, 
and that post-war discussions here have concentrated 


„2 too much on the profesional grade rather than on 


ihe technician. 


Much that was said at the Conference served to 
olarify these interrelationships. Sir Arthur Smout, 
for example, pointed out that we must get away from 
the idea that all higher education must be of the 
university type, and he visualized the technical 
colleges as the appropriate means for i for 
industry young men who are ill-suited 
equipped for university Шо. Further, he believes 
that а main of the ‘sandwich system’ is to 
type of reorurb to join smaller firms 
direct from в grammar or secondary school and 
fee UP CU UM Muriel Gene d aa 
nical college while based on the works. Apart from 
thus integrating practical training in the factory with 
technological studies in the college, Sir Arthur seee 
great advantages in bringing the emaller firms into 
relationship with technical colleges in this way. 
The importance of maintaining & variety of 
channels for technological was emphasized! 
by other speakers. . Venables pointed ont that 
the fulorum of the definition of technology 18 in the 
scientific study, while with a craft it ів in the exercise 
of a skill or technique. 


conoepta 
view the difference between technological education 
in the universities and in the technical colleges ie 
simply one of the timing or phasing of the two main 
elementa—the science and the art of the technology. 
In the universities, the phasing is preponderanily 
scientific, with the art phase introduced mainly aa a 
pre-undergraduate year, as brief intermittent phases 
of vocational experience in industry, and a thorough 
uste ; but for most technical college 
students the p аге more interpenetrating or evem 
concurrent or alternate as m ‘sandwich courses’. 
While he believes there is an ample reserve oñ 
ability in Britain for training in technical colleges, 
it is on condition that such expansion of the technical 
colleges does not contemplate the raismg of more 
than the minority of such colleges to provide largely 
technological, as distinct from technician or craft, 
education. We should preserve flexibility and alac 
enoourage transfer, between courses and occupations, 
во that the best ability when found can be moved 
forward and upward. 

Dr. Venables suggested that the main elements ir 
our policy should be the development of ‘sandwick 
courses’ оп а recognized national basis, a nations 
standard of intake and a national length of courses 
This would remove much of the present confusion 
and though he believes ib is also desirable that mor 
research should be oarried out in the technica 
colleges, that depends on the recruitment of the 
appropriate staff and the establishment of condition: 
of service which will attract competent men. Dr 
Willis Jackson (оороо ry Electrical Co., 
Ltd.) supported Dr. Venables in his general view at 
to the relative functions of the universities and the 
technical colleges ; the latter, he shoulc 
provide courses which are more technical and more 
related to industrial ioe. Some courses 
о кугы: enough, and he would like to see 

the universities rather ensure a sounder foundation 
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in pure scienoe. Moreover, in view of the increasing 
interrelation of different branches of technology and 
their increaamg mutual dependence on pure science, 
he believes they should be drawn together at a 
comparable level and in intimate association with 
pure science departments of high standing. 

Dr. Jackson did not minimize the diffloulty of any 
such attempt; but he also urged that the technical 
colleges rather than the universities should encourage 
the development of short-term ialisb oourses, 
whether full-time or evening, the universities 
should concern themselves only with the scientific 
and analytical foundations of prospective techno- 
logical development—with what industrial practice 
should be flve or more years ahead rather than with 
what it is to-day. The technical colleges, moreover, 
can only make their full contribution in the teaching 
of current industrial practice if industry 1s willing to oo- 
operate to the extent of making available the services 
of the appropriate senior members of ita staff. 

In opening the discussion on the broadening of 
technical education, Sir Reginald Vernon Smith 
(Bristol Aeroplane Co., Ltd.) pointed out that the 

msibility once again reete with the schools and 
ustry as well as with the technical colleges. So 
far as industry is concerned, the standard of selection 
adopted by mdustry for Ња recruits в an important 
factor, as 15 the pattern of traming afterwards given. 
Technical education, moreover, is в continuing 
proceas and much oan be done by the intelligent and 
liberal use of postgraduate courses, residential courses, 
interchange schemes, overseas travel fellowships and 
the like. On the part of the technical colleges, he 
suggested, lıke Dr. Venables, that emphasis should 
be placed more on the fundamentals or intellectual 
discipline of a technology than on the applications, 
and that technical subjecte should be presented 
against a stimulati of historical 
development and in tion to allied subjects. The 
latter suggestion found confirmation in Prof. Rex 
Knight's observations on the probable reaction of 
technical college students to the widening of their 
programme of studies. Prof. Kmight (profeasor of 
psychology, University of Aberdeen) believes that 
any new subjects must be linked to subjects of which 
the vocational signi is clear; they must be 
seen by the student to be an integral part of the 
preparation for the job he is to do -in industry. 
They must also, he thought, form part of the target the 
student has to hit, though not necessarily as subjecta 
of examination. Prof. Knight also remarked that 
much of the widening of currictitam would have to 
be done in industry, and while he believes that in the 
technical colleges, even more than in the universities, 
there is great need for grading studente &ooording 
to their ability and eduoetional achievementa, to 
facilitate both the prosecution of their individual 
studies and the removal of specific defects in their 
educational equipment, he strewed finally that all 
such further education is dependent on effective 
00-operation between all concerned. He also endorsed 
Dr. Venablee's remark as to the importance of social 
faoilitiee, and the suggestion that the Federation of 
British Industries might press for greater propor- 
tionate facilities for technical college studenta. 

Mr. Н. A. Warren (principal, South-East London 
Technical College), who followed Sir Reginald Verdon 
Smith, from the point of view of the technical 
colleges went rather deeper into the imphoations of 
the broadening of technical education. It should be 
remembered, he pointed out, that this age is extremely 
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preoccupied with technics, and we have above all to 
present technics or technology as & means to an end 
in terms of human values, not aa an end in iteelf. 
If we fail to put power into the hands of the coming 
generation with & sense of purpose and of respons- 
ibility, we are in danger of being overwhelmed by an 
environment of our own making. Technical education, 
moreover, 18 wholly secular, and more regard should 
be paid to those fundamentals of the human spirit 
which limit and constrain technical education. With 
much of what Prof. Knight said he agreed; but he 
emphasized that the decisive factor is the outlook 
and capacity of the teacher, and here, he said, the 
Federation of British Industries oen be of great 
assistance. The Federation can also make it widely 
known that industry desires and values this broaden- 
ing of technical education. 

Dealing specifically with management studies in 
the technical colleges, Mr. Bertram White (formerly 
technical director of the Federation of British Indus- 
tries) said that the technical colleges have here 
& valuable but limited contribution to make. He 
too streased the importance of the of the 
teaching and suggested that the Urwick Commutteo 
was over-optimistio in ita estimate of the potential 

ply of men and women with appropriate experience 

ing to devote part of their tume to the teaching of 
management. He believes that lectures on manage- 
ment are often delivered by teachers with no practical 
industrial experience ; indeed, generally the business 
community lacks the faculty of coherent and 
articulated expression of ite ideas. While much 
closer association with the professional associations 
is required, any further development of management 
studies should proceed by way of agreement. Much 
closer association between the technical colleges and 
local industry is required, particularly in teaching 
the various techniques through which management 
achieves its purposes. Besides this, technical colleges 
in their studies should endeavour to 
teach background subjecta : those aspecta which are 
usually termed ‘general management’ subjects aro 
best learned on the job under good supervision. 
Industry must train its own managers; the role of 
the technical colleges 1s supplementary. He advocated 
the abandonment of courses that are ineffective and 
cannot be improved and also, for the next decade, 
disregard of certificates and diplomas m management 
studies. The Federation of British Industries and the 
British Institute of at should confer with 
the associations of technical institutes to ascertain 
those areas of the country in which more co-operation 
between industry and the technical colleges and 
greater awareness of the value of management 

Mr. J. Wilson (principal, Birmingham College of 
Technology), who followed, agreed that most of the 
difficulties in education for management arise from 
over-enthusiasm and pressure for development started 
E There has been. some lack 
of consultation with industry ; but the staffing position 
is the critical factor and limite the rate of progress. 
He also agreed that it is desirable to concentrate 
highly qualified staff in a few oentres providing 
facilities for all levels of interest in industrial adminis- 
tration. The urgent need in the traming of men for 
Management is to bring into partnership all those 
bodies already concerned with it separately, from 
universities to trade unions, from technical colleges 
to professional associations, and from public to 
private enterprises. 
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CANADA'S TO-MORROW 


HE Canadian Westinghouse Co., Ltd., believes 
that "business and industry can flourish only as 
the whole nation advances ın the direction of the good 
ѓе’, and a few months ago ite appreciation 
of fifty years spent in ا‎ E rather unusual 
w&y—by the sponsoring of a conference at Quebec 
for the study of the country’s future. The papers 
read at the conference provided an excellent picture 
of Canada’s past and present, and also gave some 
glimpse of the future. “A sober, calm, highly critical 
assesment” was the desorption of one of the guests, 
who remarked on the lack of that complacency which 
mught so easily have resulted from the sudden up- 
in the country’s fortunes. Canadians of the 
calibre of the eight conference speakers olearly have 
в very realıstio grasp both of Canada’s internal 
situation and of the part that her people must play 
in the troubled world of to-day. 

Canada's resources are both human and natural. 
B. К. Sandwell discussed the people, whose numbers, 
he is convinoed, could be greatly increased without 
adversely affecting the present high standard of living, 
80 great are the country's resources and so vast the 
potential market for pnmary and secondary products, 
both within Canada and in the United States and 
elsewhere. The natural resources were discussed m о 
comprehensive stocktaking by Maxwell W. Mackenzie. 
He streased in particular the suitability of the timber 
of the Canadian Shield for newsprint, the value of the 
mineral resources of the Shield and other areas, and 
the significance of the fact that hydro-eleotricity can 
easily be transmitted to the points where energy is 
required. He believes that the time has come for 
electricity, gas and oil to be dmtrıbuted through a 
national network, since their part in Canada’s future 
must be at least as great as has been the contribution 
of rail, road and water transport in the past. He also 
emphasized the importance of conservation practices 
and research programmes, especially for timber and 
cereals, which together accounted for 45 per cent of 
the value of Canada's exporta in 1951. Food produc- 
tion, apart from wheat, should, he be based 
on probable domestic demand. The United States 
and other countries should still be permitted to pur- 
chase primary products such as hiner, though at the 
same time Canada must press for the reduction of 
trade barriers, especially those which prevent the 
export of processed products such as plywood and 
composition boards. Bhe must also be courageous in 
her attitude towards, and exploitation of, her exten- 
sive resources. He sees no justification for the 
hoarding of the nation’s very considerable wealth of 
copper, lead, zino, nickel, cobalt, tungsten, iron ore, 
titamium and other lesser known but mportant alloy 
metals, or for placing restrictions n the export of 
primary products. The mining of the iron ore of 
Labrador and of lead and zinc at Pine Point on Great 
Slave" Lake, for example, would undoubtedly result 
in the opening-up of vast new stretahee of country. 

These great resources, while providing Canadians 
with considerable material ort and higher stan- 
dards of living, also help to give rise to what R. K. 
Stratford, scientific adviser of Imperial Oil, Ltd, 
called “һө greatest social challenge in history". 
Several of the papers dealt with the impact of 
economic development upon the social and political 
life of the community, through education, industry 
and government. It was i that ‘“we refuse 
to give to our hearta and minds the thought and care 
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that we lavish on our physical needs", and that far 
more attention з commonly directed to the problems 
of industry and resources than to the study of urban 
and rural social problems. One speaker pleaded for 
the expansion of university departmenta, whence 
might come “long, systematic studies of the human 

i under different environmental conditions”. 
Another deplored the gap between the two main 
cultures, the French and English, and ddvocated 
the erection of bridges &orose the cultural gulf: this, 
she believed, might be achieved by an ing senso 
of the need, "not for a superficial and chatty bı- 
lingualem, but for a genume mastery of the two 
languages”. Realistic recognition was also given to 
the third great oultural foroe, that of бапа a's 
neighbour, the United States. Faced with there 
various influences and traditions, there ahould be 
encouraged in Canadian schools ‘individual self- 
relianoe m opinion, oritioal dissidenoe, intelligent non- 
conformity, the ability at least occasionally to stand 
aside and stand up for one's own individual beliefs”. 

The role of government, in economic and social 
affairs, has changed oonmderably during recent years. 
Government encouragement of economic activity, aa 
in the building of communications and the fosteri 
of settlement, given way to private enterprise, 
publio authorities are now increasingly concerned with 
social seourity and short-term economic atability. 
Prof. Maurice Lamontagne, of Lavel University, 
claimed that the Canada of the future needa neither 
capitalism nor socialism but a complementary relation- 
ship -between private initiative and government 
action, with the Federal Government playing a 
dominant part in the collective effort to maintain 
economic equilibrium. 

Prof. D. G. Creighton, professor of history in the 
University of Toronto, turned the thoughts of the oon- 
ference to Canada’s place in the world. The country 
has already established her independence within North 
America and & prominent place in the Commonwealth, 
and is rapidly securing for herself an acknowledged 
position in international affairs. She has, in his view, 
to accept a world in which Communism dominates the 

part of Asia, and must be prepared to abandon 
what he called “our complacent, parochial North 
Americanism”. It is essential that Canada should 
give to the United Nations ita steady support. 

At the close of the conference Prof. D. W. Brogan, 
as “an outsider looking 1n", surveyed the wide range 
of papera and subjects discussed. He said he was 
impressed by the wealth of Canada's resources, but he 
saw “the basic sourde of Canadian prosperity in the 
character of the Canadians and of ther civilization”. 
Canada has shown the world that the highest poten- 
tialities of modern technology are attainable without 
violence, disorder, or cultural savagery. Ав popula- 
tion increeses—eas it ahould—by naturel increase ad 
by immigration, the iflonlly Canadian aspects о 
North American бше must be fostered and the 
double culture of Canada steadily fused. Each group 
must express its own vision of Canadian life, at the 
same time sharing that vision with ite neighbour. 
Canada, Prof. Brogan reminded his listeners, “is the 
heir of the two great formative traditions of western 
Europe: ıb is her pride and opportunity to develop 
both”. 

Canada’s to-morrow is bright and promising because 
Canadians are proud of her past and conscious of the 
opportunities of the present. ‘Through the public 
spirit of в great concern—typical of many of the 
corporations of North America—and because of its 
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confidence in the nation's future, more than three 
hundred representatives of Canada’s commercial, 
industrial and cultural life were able to share m the 
thoughts and concerns of a few of their fellow-country- 
men. through this conference. 

The papers form an invaluable commentary on 
Canadian thinking to-day, and on Canada’s prospects 
to-morrow. Fortunately, the Canadian Westinghouse 
Co. has now published the papers in book form*, thus 
making & ble for а much wider audience the 
deliberations of this very balanced and comprehensive 


conference. Бовивт W. STEEL 
* Published by the Macmillan Co. of Canada, Lid, 70 Bond Street’ 
Toronto. xp 


THE SPORTS TURF RESEARCH 
INSTITUTE 
SILVER JUBILEE 


mark the silver jubilee of the Врогів Turf 
Research Institute, a oonferenoe and open day 
were held at ita headquarters, St. Ives Research 
Station, Bingley, Yorkshire, on July 1. A most 
satisfactory attendance, including representatives 
from sports olubs, sports associations, education 
authorities and municipalities throughout the British 
Isles, was presented with a very full day’s programme 
in which major items were experiment plot demonstra- 
tions, educational exhibits, displays of modern 
machinery and the presentation of various papers on 
turf topics at intervals during the day. 

The director of the Institute, Mr. R. B. Dawson, 
spoke about the developments of scientific turf man- 
agement during the past twenty-five years, a 
particularly the big improvements in design an 
range of equipment that have taken place. Не 
referred also to the growth of the experimental and 
other work of the Research Station. Mr. J. R. Esoritt 
(soil chemist) discussed the relative importance of 
Physical and chemical properties of soils for turf 
production, and Mr. J. Drew Smith (plant patho- 
logist) dealt with turf diseases and his own work on 
fimgicides. The fourth paper, given by Мг. G. Wright, 
& member of the Board of Management, described 
turf research work in progress at several research 
centres in the United States, emphasizing the big 
problems created in some parte by olimatio factors 
adverse to turf production. 

The Institute (formerly known as the Board of 
Greenkeeping Research) has the stated aim of 
the general standard of sports turf. foe coal 
by subscriptions from numerous interested bodies, 
including sports clube, golf olube, industrial welfare 
clube, sports associations, public authorities and 
education committees. Management of the Institute 
is in the hands of a Board of Management which 
includes re tives of the mam sports con- 
trolling i namely, the English Golf Union, 
Scottish Golf Union, Golfing Union of Ireland, Welsh 
Golfing Union, Football Association, Football 
Ltd., Lawn Tennis Association, Rugby Football Union, 
Rugby Football League and the English Bowling 
Association. The Board has available both scientific 
and practical advisory committees for consultation. 
In pursuance of ita object, the Institute has a com- 

research programme for investigating 
problems of general turf management, problems of 
Individual management of turf for particular par- 
poses and, of course, the control of weeds, pesta and 
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diseases. Extensive field trials to many 
hundreds of plots are backed by useful laboratory 
facilities. 

Field work at present in progreas at the Research 
Station (and demonstrated on the open day) includos 
trials on height of out, top-dreasing materials, long- 
term fertilizer treatment, weed control, disease oon- 
trol, grass growth stunting and seeds mixtures. 
Although the main experimental ground bears & con- 
siderable number of trials, many experiments can 
only be carried out satisfactorily at outside centres ; 
for example, at present a new series of simple trials 
on seeds mixtures for renovating football grounds 
is in progress. Turf diseases and their oontrol aro 
receiving partioular attention at the moment, with 
attempta to produce cheaper and more efficient 
materials for controlling known turf diseases. It 18 
interesting to note that this concentration on diseaso 
problems has revealed that one or two new diseases 
previously unrecognized oocur quite frequently, and 
work is proceeding on methods of control. 

Knowledge gained from the various trials is passed 
on through the advisory work of the Institute, 
through instructional courses for groundamen, green- 
keepers and other interested persons and also through 
lectures given by members of the staff at various 
centres throughout Great Britam. In addition, an 
annual Journal is produced and also brief quarterly 
Bulletins, both these publications being circulated to 
ee rico e АМ 
is being de of the staff concerned in this work. 

The Institute was founded in 1928 by the golf 
olube through the four national Unions ; but the great 
expansion of activities, particularly since the Second 
World War, in various other directions, led to a 
reorganization and the formation of the Sports Turf 
Research Institute. The status of the organization 
as an independent non-profit-making scientific body 
was ized by the granting of a licence from the 
Board of Trade in August 1961, thus permitting the 
Institute to be registered a and to operate without tho 
use of the word ‘Limited’ in its title. The former 
Board of Se Research ceased to exist on 
September 8, 1951. It has become moreasingly obvious 
that the Institute bas an important part to play in 
the future as in the past. More and more ita advice 
is called upon in the construction of new playing 
flelda for all kinds of bodies. In particular, tho 
educational of producing more new 
school playing flelds demands a great deal of attention 
from the Research Station in order to enable tho 
education authorities to produce fields of sufficient 
quality without unnecessary expenditure of public 


DEVELOPMENT AND UTILIZA- 
TION OF WATER RESOURCES 


HE eighteenth seasion of the United Nations 

Economic and Social Council, which opened in 
Geneva on June 29, discuased among other items & 
report on the Development and Utilization of Water 
Resources*. This report was as a result of 
earlier resolutions calling for information on the 
work being done by the specialized agencies and 


* United Nations: Boonomis and Social Oounnl. Report on the 
and Utilisation of Water Resouroes. Pp. 20. (London 
United Natione—London Information Centre, 1054 
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other international organirations engaged in the 
broad fiéld of water control and utilization. 

The complex nature of the mter-relationship 
between the various factors which have an influence 
' upon, or аге in turn affeoted by, the availability of 
water is first stressed — the needs of 
inland navigation, industrial and domestic demands, 
eleotrio power and the like are considered in relation 
to techniques of conservation to prevent excessive 
run-off, goil erosion and flood damage. The report 
then directa attention tg three aspecta : 
the first 
the organization of a continuous collection of hydro- 
logical data which must be available for a consider- 
able stretch of years to be of any value; im this 
connexion the suspension of the United Kingdom 
Inland Water Survey (referred to in Nature of 
November 7, 1953; p. 893) is again Been to be & 


он» attention is direoted to the topio of 
watershed as this is regarded as an 
important but neglected aspeot of water conservation. 
It is claimed that effective control in these initial 
stages reduces the need for river-training works and 
downstream flow-oontrol measures. It is suggested 
that there is & regrettable lack of understanding of 
we management, not only on the part of 
the general publio but also among those who are 

maible for the political and economic decisions 
which are often made on water supply. The need 
, existe to buildup a body of information on this 
subject and also to arrange for its dissemination, 

ps through Unesco. The third aspect selected 
or special attention is the use of water for industrial 
огровев. This is considered to be the largest single 
lor maiis dir the increased decia fur wate 
which is being experienoed in moet countries of the 
world to-day. Some dramatio illustrations of the 
growth of this demand are given : in 1950 the indus- 
trial use of water in the United States was higher 
estimates t by” 1075 industries will use two-thirds 
` of all sweet water and that availability of water will 
be the main factor for industrial looation. 
To produoe в ton of steel now requires 65,000 gallons 
of water, and to refine a berrel of crude oil requires 
18} barrels of water; в ton of sulphate paper needs 
64,000 while almost astronomical figures are 
ired for thermal generating stations and atomic 
power stations. 

To. meet these and related problems of water 
pollution, the report considers the possibility of & 
more effective integration and co-ordination at 
ee ee eee. 
izations. A strong case is mado the creation at 
ooun of a ‘water board’ 

government depart- 


any of the numerous aspects of water conservation 
and utilisation. This is a recommendation that might 
well receive careful consideration in the United 
Kingdom, although we are not alone in this lack of 
one central body: few countries have so far suo- 
ceeded in co-ordinating their local activities on water 
development. Until this has been done, however, 
there seems little hope of efficient and successful 
co-ordination and co-operation st the regional and 
international level. Meanwhilé, it is recommended 


tr 
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United Nations Organization should also serve as в 

clearing house on water matters and perform such 

other functions as it may appropriately undertake in 

implementation of the Economic and Social Counoil'g 
reeolution on water control (Resolution 417, XIV). 
Ww V. Влганіх 
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NETWORK ANALYSER OF THE 
ELECTRICAL RESEARCH 
ASSOCIATION 


HE alternating current network analyser has 
.À now become established as an essential tool for 
the deeign, operation and study of electrical power 
systems. The direct representation of the electrical 
characteristios of the network components by variable 
calibrated elemente with suitable sources of alter- 
nating current, flexible means of interconnexion and 
sensitive measuring equipment readily applied to any 
point on the network makes possible examination of 
& complicated network for power flow, transmission 
efficiency, stability and fault conditions with an ease 
ee ааваа. 
putetion, while permitting an experimental approach 
as yet impracticable with a digital computer. The 
same equipment can in principle be used in the study 
of any systems ocapeble of representation by linear 
differential equations and oertain non-linear problems 
Me ML eee 


00: and measuring equip 

кы worl: ашу ко ted РИИ 
Research Association, the first completed section of 
which was exhibited to the technical and scientific 
prees on April 28, has been designed for application to 
the widest possible range of problems. To end the 
equipment can operate at any frequency from 160 о./в. 
to 16 ko./g., во that oan be а variable or one 
of the unknowns in & pro The maximum accuracy 
is at the ‘base’ frequency of-1,5902 о./в. (о — 10*). This 
аа ошын у три ае: 
sion to a size not leas than that of any existing 
analyser. The is believed to be unique in 
providing steady-state, калп, &nd harmonio golu- 
tions on the game installation. 

The impedanoe elementa, mounted in ‘racks, are 
connected by twin cables to terminals on a ‘plug 
pora шшш ee ee Pue 
which oan be i into Booketa in an intercon- 
necting board to form the nodes of a network. The 
potential drop across a 20 milliohm shunt in series 
with one of the flexible cords associated with each 
element, and the potential difference between any 
two nodes of the network may be connected by a 
selection system to the terminals of the central 
measuring equipment which indicates simultaneously 
courrent, voltage, load and reactive load at the 


frequency-range. Small componente require a low 
power-level, to avoid thermal effects in resistors and 
non-lmearity in inductors. The level adopted is 
9:5 mW., 500 mV. and 5 mA. for the base (that is, 
100 per cant) values, with a range up to 400 per cent 
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n voltage and current. This means that only 100 pV. 
з available across a shunt for the measurement of 
Jurrent at 100 per oent level. At the same time a 
~esolation and repeatability of 0-1 per cent of ampli- 
ude (and 0-1? of phase angle at amplitude levels 
4reater than 10 per cent) has been aimed at, with an 
absolute accuracy of l рег cent and 1° at the base 

. Buech stringent requirements 061] for a 
ridge method of measurement. 

For voltage measurement & voltage derived from 
she network is compared in a transformer with an 
nternal reference signal. The latter is derived from a 

hree-phase master oscillator through a magalrp phase 
hifter and a potentiometer amplitude adjustor. The 
ame oscillator energizes the network through phase 
^hilters and potentiometers in active units represent- 
ng generators. The difference of the two signals is 

derived from the transformer and provides the input 

ю в servo-system which adjusts the shafts of the 
eferance phase shifter and potentiometer until the 
‘eference signal becomes equal in phase and magni- 
jude to the unknown voltage and the error signal 
lisappears. The phase and itude of the network 
voltage (referred to ө of the master oscillator) 
are then indicated on авео 
ho reference phase shifter and potentiometer. The 
surrent bridge is identical except for a difference in 
he operating level. 

The shafts of both bridges drive the elements of a 
mall analogue computer, also servo-operated, which 
adicatea the producta P= VI oos ọ and Q = VI ain 9. 
"Чеге o із the direct phase angle between the voltage V 
and current I measured, and hance P and Q represent 
'he active and reactive volt-ammperes. 

Although the equipment is for use primarily in the 
arvioe of the electrical industry, it is mtended that so 

ar ag розе its versatility and flexibility shall be 
nade available for the solution of problems within 


+в range Irrespective of their origin. 


FAMILY PLANNING 


ае rL Dr. Philip M. 
Bloom discusses the principles of family spacing 
vhich have been commonly accepted by most 
tivilized communities. Besides воооопіз of the 
safo’ period and the more usual methods of contra- 
eption like the condom and cervical cap, Bloom 
Kiscusses investigations now being made into the 
ievelopment of oral oon tives. At present, 
esearch is along four lines. the first place an 
mti-fertility substance, phosphorylated i 

3 being investigated. It is thought that the sperm 


Éberatee an enzyme, hyaluronidase, which acta оп - 


he capsule of the newly-discharged ovum in such a 
way as to allow penetration and fertilization by the 
perm. Phosphorylated hesperidin is a non-toxic 
whibitor of hyaluronidase ; an American worker has 
ministered it orally to three hundred couples in an 
tempt to control fertility. He claims much success 
sut corroboration ів needed. 

Beoondly, an anti-fertility factor of an entirely 
{ifferent nature is that contained in the plant, 
Athospermum ruderale. It is likely that it either 
ahibite the secretion of the pituitary gonadotrophio 
ormone or neutralizes it. Brea extracts of Isko- 
permum used on laboratory animals of both sexes 
save reduoed fertility ; nothing is really known of 


* Hesllh Education Journal, 18, No.2: April 1054. 
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ita effecta on human beings. In England, a gromwell 
(Lithospermum officinale) has been found to contain 
this anti-fertility factor, and properly prepared 
extracts are non-toxic. They permit the possibility 
of trials in human volunteers. A third line of research 
ів that of findmg substances such as anti-vitamins or 
anti-hormones whioh will ent development of 
the ovum or curtail its ability to embed itself in the 
endometrial lming of the uterus. Fourthly, there is 
the possibility of active immunization. An antigen 
which would produce immune bodies in the female 
заво of preventing either fertilization or nidation 
interesting speculation. Langer in New York 
has used such an antigen in female mioe. With 
extracta of human umbilical cord given in three 
weekly injections, he found that female mioe brought 
into contact with fertile males following & wait of 
three weeks showed delays in producing young 
in about 80 per cent of cases. Further, somo of 
these substances Imay act as early abortifacients 
and would not be readily ре by large geotions 
of society. Others, by interfering with ovulation, 
would produce irregularities in menstrual cycles 
which may cause considerable emotional upsets in 
women. A great deal of further research work has 
to be done before’ an easy oral contraceptive is 
discovered and accepted ; but it is probable that at 
some future time such a substance will be found. 


SALMON MIGRATION AND THE 
ENVIRONMENT 


By Pror. А. С. HUNTSMAN 


Fisheries Research Board of Canada and University of 
Toronto 


We. fish do of themselves is simple enough ; 
but where they go is greatly complicated by 
environment and weather. This is a general oon- 
clusion from Y years investigation of salmon 
and other fishes the view of their management. 
Where they go is basically important in management 
and needs to be predicted. 

Where salmon go may, as is most natural for us, 
be considered psychologically in the belief that they 
go where they will, and they are free to go anywhere 
in the water. Or it may be considered physiologically 
in the belief that their internal processes determine 
where they go, and physiology has now the highest 
repute among zoologista. But, to follow either of these 
courses is to reckon without one’s host. The host in 
this case is the environment. Claude Bernard con- 
cluded that living is the continuous adjustment of 
internal conditions to external: “Ce n'est poms :раг 
une lutte oontre lee conditions coemiques que 
l'organisme se developpe et se maintient; o’est, tout 
au contraire, par une adaptation, un s&ooord avec 
oelles-oi"!. This means that the environment sets 
the pace, ‘that it determines living. 

If we oan rid ourselves of preconceived ideas, there 
is no mystery m salmon migration. It is easy to see 
that the anadromous sahnon is carried downstream 
and swims beck up, and that the katadromous eel 
swims upstream and. is carried back down. It is also 
easy to see that fish are carried downstream when 
they wander and do not resist the current sufficiently 

by heading and swimming upstream, and also that, 
E wandering vigorously, they head and swim 
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oe ees ae 
bottom by а current. Cloeenees of their relations 


Heading upcurrent, avoidance 
of strong light and avoidance of solid or hard 
boundaries 


can be observed generally in animals that 
move about m water or in air, and these behaviours 
Fn ae aur telaque sr porate 
_ how complicated niay be their psychology or their 
physiology. 
The following account summarizes what 
has just been worked out for our best example of fish 
migration. The details will be 


River of Cape Breton Island ha 
to have particularly good conditions for developing 
a rather complete оше of the migration of the 
local salmon, even for the sea portion when they are 
for the most part deep in the water and out of sight. 
When small salmon or parr that live for several years 
in the river are swept into the sea by heavy floods, 
they reach the Margareo estuary. They survive 
-where the water ів not so salt as to kill parr. There- 
upon they ascend small streams tributary to the 
estuary". When adult Margaree salmon are tagged 
Ge ce M ee 
o gutumm, may or may not (depending upo 

floods) ascend the river and be found in њ as late as 
the middle of the next summer. Finally, they are 
found only in the sea, and, until they have again 
become fat and vigorous, only along the outflow of 
the river for ten or twenty miles to the north-east 
along the ee Fat salmon that have ceased 


ы, are wandering vigorously have been 
&nd liberated as oaught in traps on the 
ы. The individuals go in every direction 
in the sea, as shown by their recapture wherever 
there is gear to take them*. As a whole, however, 


m are shifted by the water movements. They may 
concentrated near the shore by near-surface 


outflow. They are shifted both offshore and onshore 
as well as to and fro along the coast by wind currente. 
Native Margaree salmon are thus bandied about by 
the weather, and in this way, as well as by wandering, 
become widely dispersed, aa was shown by receptures 
of individuals from a lot of more than 30,000 that 
were marked by fin-olipping when they were doeoend- 
ing as smolts in 1988. Some of these were tagged aa fat 
S-sea-year fish in 1941 from various nete along the 


coast. made in the sea showed move- 
ment only away from the river as it ha ed, and 
the only recaptures in the river were of that had 


been in the concentration close to the mouth of the 


There is nothing to prevent them entering, 


d to the sea after two years їп the 
lower warmer parts of the river system and after 
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three years in the upper cooler parts. They descen. 
when rt becomes warm eni for them to be qui 
active and when t and water do not 
them во close to the bottom that they are stimulate 
to head and swim upstream. Their behaviour i 
tidal waters with plenty of room can be observe 
when they are in the broad and shallow estuar 
before being carried out in the stronger currente an 
deeper water of spring tides. They are to be see 
over the bottom, each one oocupying 
station and feeding on passing plankton while sten 
ming the tidal currenta that fluctuate in strengt 
and change in direction every six hours ог so. JJ 
ау ааа. үз! зыка осо вена ше 
are carried by the estuarial outflow to deep wate 
in which they descend out of sight. 
of where they settle when carried set 
ward in the outflow and 
limited. Fishermen occasionally 
their baited hooks when fishing in the outflow an 
at depths as great as thirty fathoms or more. Onl 
when the salmon cease feeding and, on wanderin, 
become concentrated near shore or in the outflow: 
it profitable to fish for them. Few of them do th; 
as grilse after a year in the sea. Most of them до! 
after two years, and & considerable number afte 
three years. The nets used have a mesh sire suitebi 
for capture of these larger fish. When those marke 
as smolts in 1938 appeared as 2-sea-year fish in 104¢ 
they were at first found only in the outflow and fro: 
Six to twenty miles along the coast from the estuar 
mouth. They were more abundant near the inn 
than near the outer end of this zone, which ` 
evidently where they had settled ав smolts, Th 
river bad, as usual, declined in flow during June ‹ 
1988 when they descended, which meant that th 
3-year-old smolts from upper cooler waters woul 
not on the whole be carried as far seaward as th 
2-year-old smolts. Correspondingly, as study of tk 
scales of the fish showed, the former dominate 
among the salmon taken at the inner end of tk 
rone of their primary distribution in the sea an 
жеанын ола Ав the fishm 
this difference decreased as 
коса mixing from of individuals t 
and fro in every direotion. similar situatio 
existed in 1941, when these marked native Margare 
salmon appeared as 3-sea-year fish. However, the 
арры Jie ione pode ап ee 
done and along a greater part of the outflow 
These facta indicated that the 3-sea-year fish ha 
settled farther offshore in deeper and cooler wate 
where they would mature more slowly and be expose 
later in the season to vernal warming. Where the 
settled had determined their remaining а longer tim 
in the sea and reaching & greater size. On the whol: 
eee tee ee feni ee 
the 3-sea-year fish had a coreg a anne a 
had been 3-year-old smolts than 
fish. The relative distribution of issn oe P 


od of their desoent. "UI 1988, е 
ted greatly and did not decline very markedl: 

It has been found that, ав а result of this, 8-year-ol 
smolts were nob dominant among the salmon fro» 
the smolts of that year that were taken near tł 


estuary mouth m 1935 as 2-sea-yoar fish and in 19% 
as 8-sea-year flah. pe Pues ed ar pe 
salmon taken near the estuary mouth, as wi 


or the S-see-year salmon of 1085 and for tł 
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‘sea-year salmon of 1936, which were from smolts 
escending in 1982 and 1984, wel when the 
Kver declined 
Vith marked decline, the ads smolta in 
rriving late would not find where they settled near 
he estuary mouth the ground already occupied by 
o many yo , but not smaller, fish. 

In oonolusi it may be stated that, while 
xdividual fish may quickly reach and enter the 
iver (one even returning from Newfoundland), 
ntrance of the adult stook into the estuary depends 
-n the whole upon the fish being carried into the 
stuary or close to ita mouth. Also, ascent of 
he rrver from the estuary depends, as is well known, 
«pon freaheta, which stimulate the flah to greater 
activity. 

Bernard, Claude, ‘“Lecons sur les phénoménes de la ve" (Раги, 1878). 
SUEDE A Qu Pek. DA. Bd. Gan- 8,209 (1045). 
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"APER. CHROMATOGRAPHY AS А 
TOOL FOR MOSQUITO 
FAXONOMY : THE CULEX PIPIENS 
COMPLEX 


By Оа DON ҮҮ. MICKS 
aboratory of Medical Entomology, Department of Preventive 


Medicine and Public Health, University of Texas 
Medical Branch, Galveston 


HE taxonomy of mosquitoes is well advanced by 

comparison with that of most groupe of insects, 
and yet there remains a number of problems which 
xannot be solved by ordinary taxonomic methods. 
his is particularly true of the Oula» pipiens and 
Anopheles maculipennis complexes, where recognition 
wharacters are insufficient to distinguish кору 
she various members of the group. Recently, the 
Julen pipi lex has been the object of mten- 
jifled gna consed: efforts on the part of taxonomista, 
geneticists and others, in order to establish the exact 
relationship of the moequito populations which com- 
orige this group!. It ів apparent, however, that 
wither taxonomic nor biological differences have 
en sufficiently significant to provide an accurate 
asis for di between members of the 
»mplex. Without adequate morphological dis- 
ntinuities, it is obvious that the problem must be 
approached with additional methods. 

To provide & more discriminating tool for mosquito 
taxonomists and to learn more about mosquito- 
sarasite relati we initiated the biochamical 
xpproaah to the problem with the application of paper 
3hromatography to the study of mosquito extracta’. 
Kt was possible to demonstrate that different genera 
of mosquitoes exhibit markedly different patterns of 
free amino-acids. The purpose of the present com- 
munication is to show that, with & revised and simpli- 
dled technique, it is possible to demonstrate consistent 
biochemical differences between members of the 
pipiens complex used in this study. 

American Oulez pipiens (Illmois), О. fatigans 
(California) and C. molestus (Germany) were main- 
tained as laboratory colonies, whereas 
©. pipiens were collected as adulta in Pavia, Italy. 
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The adults of all species except the latter were used at 
two to three’ days of.age, unfed. For some experi- 
menia, mosquito extracts were prepared socording 
to previously described methods" for obtaining free 
amino-acids. When whole mosquitoes were used, the 
wings and legs were removed and the bodies boiled 
for two mmutes in distilled water to coagulate the 
protein. Exxceas water was removed and the bodies 
mashed on the chromatographic paper with a glaas 
rod. Four adult female mosquitoes were always used 
to make one preparation. The spot produced by each 
specimen was allowed to dry before adding the next 
in order to keep the material confined to & small area. 
Propanol and 1 per cent ammonia (2: 1) was the sol- 
vent used for all one-dimensional chromatograms, and 
the different strains were always run in duplicate. 
were run with 
phenol as the first solvent and butanol—acetio acid 
and water (4:1:1) as the second. Whatman No. 1 
filter paper was used for all chromatograms. All 
sheets were allowed to remain in the solvent for 
16 hr. at 22-25? O. Those run in phenol were dried in 
the oven at 80? C., whereas all other chromatograms 
were allowed to dry at room temperature. All were 
sprayed with 0-2 per cent ninhydrin in water- 
saturated butanol. 

Chromatograms of four extracts of each member 
of the pipiens complex used, as well as those of whole 
boiled. mosquitoes, revealed consistent differences in 
their ninhydrin-positive patterns. One-dimensional 
chromatograms in propanol ~ ammonia showed eleven 
ninhydrin-positive spots for all species. As can be 
seen in Fig. 1, the patterns representing each of the 
forma studied are similar except for spots 6, 7, 8 and 9, 
where there are striking differences in the density of 
colour. Spot 6, which does not photograph well due 
to ita yellow colour, is always more intense in faigans 
than pipiens. On the other hand, spots 7, 8 and 0 
are consistently darker in the latter species. The 
pattern of molestus ia similar to that of fatigans, 
exoept the latter exhibits leas intense spota, 7, 8 and 9. 
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Fig 2 ‘Lwo-domengonal chromotogiams of extracts. (4) C. 2. E) onm (B) О fatwaas; (C), О. molestiis ; and (D), 
C. уон ) 


The Europeen pipiens present an interesting pattern 
inasmuch вв they show the greatest amount of pro- 
line (spot 6) of all the forms studied, and yet spote 7, 
8 and 9 are practically abeent. The extracta presented 
essentially the same pattern. 

For better and more accurate bay cpu of oertain 
ninhydrin-positive substances, two-dimensional ahro- 
matograms were run with extracts. Fig. 2 ugs von 
chromatograms of the different members of the 
prpvens complex studied. At the level of concentra- 
tion used, sixteen to nineteen spots representing free 
amino-acids appeared on chromatograms of extracts 
of the four different forms. Actually, fewer ninhydrin- 
postive areas than this are seen in Fig. 2, since some 
spots developed after the photographs were made. 
Although in general the patterns are similar, striking 
differences in ammo-acid concentration are seen in 
certain areas as judged by the density of colour. For 
example, spots 2 and 7 do not appear on the chroma- 
togram of European pipiens, and the latter spot 
is also absent in fatgans. One of the most 
signifloant differences may be seen in spot 19, which 
18 markedly more dense in European pipiens in 
spite of the relatively low concentration of other 
ammo-acids. 

It appears from the resulte thus far obtained that 
peper chromatography may be an extremely useful 
taxonomic tool, particularly when there are no good 
morphological recognition characters for the species 
mvolved. In fact, it may well be that such bio- 
chemical methods as chromatography and infra-red 
spectrophotometry* present the most consistently 
accurate means of трон жы, between populations 
of mosquitoes within & complex. 

Whole mosquitoes provided material equally as 
good as extracta for one-dimensional chromatography 
and without the y psa aep D E and A rues 

pment required for the latter. me 18 
thereby & amplification of that previously used’. 
Far lees material is required than for extracts, mnoo 
a chromatogram can be run with as few es four 
specimens. F ore, the propanol—ammonia 
solvent does not have the objectionable characteristios 
of phenol and the chromatograms dry rapidly. 

№ is not yet known how the ninhydrin-positive 
patterns vary with the age of the specimens used. 
On в few occasions adulte of two weeks of age have 
been used with no apparent alteration in the charac- 


teristic pattern. The Euro pipiens, however 
which have all been collected from the basement of & 
bulding during the winter, were probably one tr 
two months old. The relatively amall quantity oi 
nmhydrn-positive substances seen im the chromato. 
grams of these specimens, therefore, may reflect t 
lowered metabolic rate or & partial depletion of certain 
amino-acids. Although all the forms used in thc 
present study contain the same amino-acids (including 
glutamine) as previously determined with othe» 
strains’, no attempt has yet been made to identify 
the substances which appear on the one-dimensional 
chromatograms. 

This work on members of the Culex pipiens complex 
is being continued and extended to the Anopheles 
maoulipennts complex. 

The work described in this communication wa 
carried out under a Fulbmght Research Grant. I an 
mdebted to the Istituto di Zoologia, Università d 
Pavia, for the use of facilities and equipment. Thank: 
are due to Dr. J. B. Kitzmiller, of the University o» 
Illinois, for kindly supplying three strains of Culea 
used in this work. [April 11. 
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NEW TYPES OF INTERFERENCE 
FILTERS OF GREATER AREAS 
AND HIGHER CONTRAST 


By A. HERMANSEN 


Physics Department, Royal Veterinary and Agricultural 
College, Copenhagen 


ie & previous communication’ the principles were 
outlined for the production of interference filtere 
МІ, М of the Fabry-Perot type with trans 
mission bands at definite wave-lengths (M means 
silver layers and Гум means a layer of а dielectric 


м алоа July 31, 1954 


sith low index of refraction and with an optical 
hickness of 2m. 2). Briefly, the method consists in 


«eesuring the thickness of the dielectric layer during 
svaporation by measuring m reflexion. polarimetric- 
Шу the phase difference A = 3, — 3, of the oom- 
»onente of the electrical vector parallel (Еу) and 
yerpendicular (H,) to the plane of incidence at a 
lafimte angle of incidence of 75°. 

During the past three years, this method has been 
‘arther developed both theoretically and experi- 
mentally, and has been used to control the production 
X new types of interference filters, i oom- 
sound interference filters M'L.M"'LuM^L,aM' 
«with four silver layers and three dielectrio layers. 

A new evaporation plant was builb in 1981 for the 
purpose of production of етв with a diameter up 
ҳо 25 om. to be used for astrophysioel purposes. The 
liameter and height of the steel bell jar were 60 am. 
and 80 om., respectively. The evacuation of the 
»ontainer was carried out by a 9-in. silicone oil 
diffusion pump. The filter blank (glass plate) was 
rotated during evaporation by в small motor placed 
outside the container, by means of magnetic coupling 
‘acting through a brass plate. The distance between 
the evaporation source of the dielectric and the 
centre of the filter blank was 68 om. By this arrange- 
ment it has been possible for a filter up to 25 am. 
In diameter to obtain в constant thickness of the 
dielectric layer with an accuracy better than 0-5 per 
oent, 

On the steel bell jar were welded side tubes carrying 
plane windows at such angles that a perpendicular 
transmission of the polarized light beam was secured. 
By this arrangement the polarimetrical quantities 
А = 3 — 3, and tan va lee resulting from 
reflexion üt Wis filter laye van. bo такайт]. circatly 
during the evaporation 
and employed for oon- 


trol of the thiokneæs of 7 " 
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as low as 1-28 (measured in vacuum). However, a 
few hours after the filter has been removed from the 
container, n increases to 1:88 and a stable filter 
resulta. 

Interference filters of the Fabry-Perot type 
ML,4M have the disadvantage that about 0-5 per 
cent or more of light with a wave-length far from 
the transmission band passes through the filter. The 
contrast is pis by 

Imax. 
Imh. 
© м СОЙ a theory for filters with 
three silver layers, M'L,4M"L,.4M'. The contrast 
factor of such a filter is about 2000 (at 5500 A.). 


However, for many practical purposes the contrast 
factor is still not high enough. 
try to 


1i) (at R = 0-85; m = 152). (1) 


For these reasons it was decided to 
construct filters of a still more complicated type 
M Lan M’ Lyn MH’ Luk’, consisting of four silver 
layers and three dielectric layers. For such oom- 
pound filters it is important to know what thicknesses 
of the silver layers М’ and М” will give optimum 
conditions. In the theory, the following notations 
are used: R, and T, are the reflecting power and the 
transmitting of the oentral silver layers M’, 
and 8, and B, thé phase shifts at reflexion and trans- 
mission, respectively, at normal angle of incidence 
of silver layers М”. R, and T, are the reflexion and 
transmission power of the outer silver layers M’. 
Introducing the important quantity 

в exp ia m 1 — T exp i2(@, — 8), 
a 


it can now be deduced from the fundamental equa- 
tions for thin films that the transmission as a function 


of wave-length I(A) is given by: 


(PT (3) 


the dielectric layers! А 
In the бнр А where R m МЕ В,; уз = in _ (Bı + Nx, у, = drd 28,7, 
spectral region these ` 180 ^ 7 x 180 ' 


mente can be carried out visually by means of a 
мае шоре (Senarmont compensator) combined 
ado arrangement. Recently, however, 
a мр союлу method due to Olegg, Archard and 
Taylor! has been adopted. By this method, using в 
rotating analyser and a Wollaston prism, ib is 
possible to read A and F directly without use of 
either compensator or half-shade arrangement and 
to measure in the infra-red as well as m the visible. 
For most of the filters oryolite was chosen as & 
dielectric, because of the experimental difficulties of 
usmg magnesium fluoride, due to its higher melting 
point. However, the optical properties of aryolite 
depend greatly upon the conditions of evaporation, 
especially the index of refraction, which depends upon 
the speed of evaporation (rate of growth of the layer). 
With a rapid evaporation, a value of n as low as 1:27 
will result. With & very slow evaporation (more than 
1-2 hr.) ^ turns out to be as high as 1-84. The index 
of refraction is determined by measurements of 
Amm, and Amex during evaporation. 
Only with very slow evaporation can a stable 
interference filter be made with eryolite as dielectric 


apparatus. Again, with rapid evaporation n may be 


d, is the thickness of the outer dielectric layers and 
d, that of the centre dielectric layer. 

If y; = у, and if the approximation а = 0 is made, 
it oan be deduced from (2) that (A) will only have 
one peak (of a definite order) if the relation 


2H,(B,.0)* + М RE, (1 + (Ryo)? — 6Ry.0*) + WB D0 

E 
is satisfied. If this quantity is negative, as in the 
case of four silver layers of equal thi more 
peaks (of the same order) will result (Fig. 1, D). If 
only one peak is present, the peak transmission Imax. 
and the contrast factor Tmax./Imm. can be deduced 
from equation (2): 


2 (D,T,)* 
Ime 7 Cp — Ry — Ну — oy © 
I (1 + RP + В,(1 + sRPN 
БЕ (т — Ry — Bl — ЖЕН) (5) 


To compare the applicability of such compound 
filters MLM’ Laut’ Ly,’ with filters of the 
usual type MLM, some resulta from numerical 
calculations will be given. All the quantities oocurring 
in equations (2-5) can be caloulated when the index 
of refraction of the silver layers and of the dielectric 








6500 A. 
018-14 27 





5500 A. 
0 15-435 86 








4800 А 
017-12 33 





layers and the thicknesses #' and ¢ of the silver layers 
M* and М” are known. The resulta are given in 
Table 1 and in Figs. 1-3. 

In Table 1, # is caloulated in such a way that only 
one peak results (equation (3) equal to xero) and it ia 
горо ee ee 

In Fig. 1 and Fig. 2 (calculated directly 
from equation (2) ) Ect a nee oe УзА 
different thicknesses # and # of the silver layers for 
the red, and in Fig. 3 for the green, spectral regions. 
The amall negative value of а gives rise to a small 
Жл шегш ee ee ee 
pared with the peak of the filters M’L,M’ and 
M'L,M” and gives rise to an asymmetrical curve. 
‚ This trical curve is most pronounced for в 

filter with four silver layers of equal thickness 


(Fig. 1, D). Comparison of Fig. 1 and Fig. 2 shows ` 


that diuites of ho na ыч ris r 
be somewhat greater than for a filter МГ. М to 
got a reasonable band-width of such a filter. In 
these numerical calculations, a table for the addition 
of complex numbers‘ has been of great value. 
Some filjers of this compound type for different 
wave-lengths have been produced, the polarimetric 
. method! mentioned being well suited to control 
the thitkness of the three dielectric layers on the 
base of the filter. The thickness of the silver layers 
Jf’ and М” ів determined by means of transmission 
measurements with test plates. The filters produced 
жол ойла ышы; Filters (20 am. x 20 am.) 
with peak transmission as high as 0-85-0-40 have 


AMLMLMLM 
с MLM 
DML ML MLM’ 
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bes prodasod РК Ted isi 001 
at a wave-length 500 A. from the peak ( AE 
A more detailed account of this work will be 

elsewhere. 

I wish to thank Prof. Bengt Strómgren, director 
at the Royal Astronomical Observatory, Copen- 
hagen, who made the construction of the larger 

tion plant possible. І am also grateful to 
Prof. Ebbe the director of this labor- 
story, for many valuable discussions and for his 
interest in this investigation; finally, I wish to 
thank Mr. P. W. Streander for the construction of 
the apparatus. [Deo. 28. 
1 Hermansen, å., Netwre, 167, 104 (1961). 
"Агага J. ¥., Clegg, Р. p, L, and Taylor, À. M, Proe. Phys. Soc., 85, 
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Dawn and Dusk Flight of Drosophila 
subobscura Collin 


Faw records exist of insects with two peaks of 
wtivity in 24 hr. Of the many identified species 
nitracted to a light in four years of contmuous 
rapping, ónly one, a moth Pterophorus lus, 
vas caught at two separate times each night!. Aphis 
abae has a double of emigrant flight from ite 
xoondary host, and this is the result of a complex 
shain of moultang rhythms, weather mfluences and 
light behaviour’. А fall has been observed in the 
iumber of Simulium venushun in the air when evap- 
wration-rate was high, leaving density maxima ab 
)9.00 and 18.00 hr.*. Several species of Droeophilidae 
lave been caught at bait traps with maximum 
«umbers at dusk and dawn both in and 
America‘; but many factors, inoluding humidity, 
will affect the aree of influence 
of these traps and hence the 
aumber of insects caught and 
possibly their time of arrival. 

Many insects have been caught 
by suction trap’ at Rothamsted, 
but none shows such a striking 
%i-modal periodicity as the 


^becura on two days of contrast- 
“ng weather in July and on a 
dull day m October are recorded. 
in Fig. 1. These density values 
are absolute and are not arti- 
cially stimulated by bat or 
light ; the ordinate is the mean 
density of msects per с. 10,000 . 
ou. ft. of air during the 30 min. 
4beoimss intervals. The depress- 
ing effects of adverse weather 
эп aerial density can be seen in 
the July histograms and the 
shift in time of flight with a 
shorter day in the October catch. 
Despite differences in trapping 
site, weather, times of year and 


mo flight either in complete dark- 
aeas or bright daylight. 

This is curious, because the 
3chizophora (Diptera), apart 
From the  Droeophilidae, are 
mainly day-flymg insects, and 
the Drosophilidas have a i 
tion eyes usually associated 
«with good directional vision 
m daylight; D. subobscura, in 
particular, cannot mate with- 
rat light, at least in the lab- 
ratory“. Its crepuscular act- 
ivity therefore seams anom- 
ilous, However, in wild-type 
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D. melanogaster—which has a similar periodicity— 
there is & shift in the spectral senattivity of the 
eye to shorter wave-lengths when light intensity 
is low*. This will tend to increase the relative 
efficiency at dawn and dusk. 

Droeophilidae are highly susceptible to desioca- 
tion!*, and those that live in humid sub-tropical 
forests have a more flexible periodicity than species 
found typically in open country‘. 

It is interesting to speculate that Drosophila may 
have become adapted to increasing daytime aridity 
not by increased resistance to desiccation, as must 
bave happened to most Schizophora, but by increased 
visual efficiency to low light intensities, together with 
a shift in flight periodicity to less climatioally extreme 
but darker times of day. In this context the observa- 
tion on Simulium venustum already mentioned is 


i arc interesting. 
Sey UE ылы. 
gress, may reveal how far flight behaviour alone 18 


responsible for the peri . Emergence rhythm 
also may be involved as in Aphis fabae, though this 


a ы as it lae à ingle dally siue and 


few virgins were caught; but it may partly explain 
the difference sometimes found between the morning 
and evening sex ratios (see Fig. 1). 





Fig. L Numbers of Drosophila swbobecure caught ın a suction trap at Rothamsted, Herts 


placed level with the 
----: steh of 
of October 28, 1058 : 
ai Rothamsted Manor 
House; dull slight 
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We would like to thank Dr. E. B. Basden, of the 
Institute of Animal Genetica, Edmburgh, for confirm- 
ing the identifloation of D. subobsoura. 


L. R. TAYLOR 
Department of Entomology, 
thamsted Experimental Station, 
Harpenden, Herta. 
Н. Karmus - 


Galton Laborstory, 
University College, 
London. 
April 18. 
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rt Locust, Schistocerca gregaria 
Forsk 


D’ Harsa! isolated a small Gram- negative bacillus 
from dead or dying Sahtstocerca pallens Thunb. in 
Yucatan, Mexico. He considered this , which 
he named Coccodactllus aeridiorum, to be the etio- 
logical agent of a highly virulent disease which was 
responsible for wi destruction of locusta in 
this region. Although he claimed success in locust 
control by means of the organism, other workers were 
less successful and the method was finally abandoned. 
Later, there was some confusion as to the true identity 
of Соссофао из aoridsorum ; but Stemhaus" states that 
it ia probably related to Aerobacter aerogenas. 

ee Locust Research Centre, London, recently 

rted an epizootic among laboratory stocks of 
s. sstocerca gregaria, Forsk, m which mortalities 
were often as high as 80-00 per oent per cage, 
although not all cages were affected. Ante-mortem, 
the condition is difficult to distinguish in a crowded 
cage until shortly before death, when the insect 


, An np ootic among Laboratory Stocks of : 


7' becomes moribund with spasmodic twitching of the 


appendages. Post-mortem, the integument darkens 
and the eyes become a deep red; the abdomen and 
appendages are extramely flaccid and the viscera a 
viscous mass. 

In our experiments the typical disease was found 
to be serially transmissible by imtrahmmooalho 
inoculation of healthy loouste with tissue suspensions 
prepared from dead insects. No споро аа 
etiology could be found; Beitz and ‘Gradoool’ mem 
brane (0. "I0 ш) filtrates of infective tissue suspensions 
were innocuous. On the other hand, a bacterial 
o M oe шас 

cultures taken shortly before death almost invariably 
yielded pure cultures of a Gram-negative organism, 
and that after death smears of blood or tissue showed 
Gram-negative bacilli in very large numbers. 

There is strong evidence that a non-lactose- 
fermenting Gram-negative bacillus is the etiological 
agent of this epizootio disease. Such an organism 
has been isolated from every case of the typical 
disease, but in only ane of 150 healthy locusta was 
it found. Intrahemoocelio inoculation of less than 


' ten of these organisms invariably produces death. 
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Locusts fed on food sprayed with broth cultures c 
the bacillus showed mortalities of 70-90 per oen» 
and the cannibalization after death by health, 
locusts of insects inoculated with the organism wm 
sufficient to start an epizootio disease giving rise t 
ик mortality-rate. 
The identity of the organism has not yet bee 
established, though it is probably a paraoolon. 3 
M wb that the organiam origmally isolate 
by D’ lle may resemble the causative agent ‹ 
the diseaee briefly repor.ed here, and that D’Herelle’ 
organism was afterwards confused with other strain 
A second Gram-negative lactose-fermenting baeoillu 
was often isolated from dead locuste; but on only on 
occasion was ib isolated from a sick locust prior t 
death. Massive doses of this organism are neede 
to kill, and feeding experiments result in mortalitie 
simular to those resulting from the feeding of foo 
sprayed with sterile nutrient broth (namely, 5-20 pe 
oent). This organism, which is probably Aerobacte 
aerogenes, can regularly be isolated from the gut, an 
er канды шша OL ane ED 
ora. 
It is hoped to publish detailed results of this wor 
in the near future. 
> J. P. BrmvüNSON 
Department of Zoology, 
University College, London, 
and the 
t of Bacteriology, 
University College Hospital Medical School, 
London. 
June 29. 
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Conception in Prepuber Mice following 
Artificially Indu Ovulation and Mating 


SuUPRROVULATION in prepuberal mice is а recom 
mended procedure for obtaining unfertilized man» 
malian ovat. tal resulte? have indicates 
that, after fertilization, these ova approximate to th 
viability of А from мааа acr e di ovulations. 

In eggs were nob obtain 
able piede ge donors since sexual reoeptivit; 


dus sudes y ovulation. The present repor 
tos thai administration of gonadotropi 


жалам pur be followed by ovulation, mating anc 
conception. Binoe, however, conception ерее 
mice has seldom led to pregnancy, fertili egg 
from theee animals have been transplanted int 
mature recipients. Such eggs have developed int 
viable young. 

Mice approximately 35-40 days old were given . 
priming rnjeotion of pregnant mare’s serum, l І.с 
60 hr. before the desired time of ovulation. А 
ovulatory injection of human chorionic hormone 
lr.v., was given 18 hr. before the desired time o 
ovulation. Obeervations upon conceptions in pre 
puberal mice are given in the following experimente 

These injections were administered to 37 femal 
mice (Table 1, А); strain 129; 384-41 days old 
12-17 gm. in weight. At the time of the ovulator; 
injection (4.30 p.n), each female was caged wrth 
an adult male. The following morning, 34 of th 
37 females (92 per cent), showed evidence of having 
mated (that is, presence of vaginal plugs). The 8 
females were subjected to laparotomy at 82 hr. afte 
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table 1. OBSERYATIOXE OX MICE FOLLOWING ARTIFICIALLY IXDUCED 
ВАШЕГО 











were examined. Remamder of data ineludes 


ML right Mediae 
sbecrvations on both Tight and left ovudnets. 


ovulation. The right oviduote were excised and all 
woro found to contain eggs. Cleaved eggs were found 
an 31 of the 84 right oviducts. A total of 188 eggs 
svare isolated, of which 180 (69 per cent) were in 
the 2-cell stage. 

The 81 animals that possessed cleaved eggs in the 
wight oviducts were divided into two groups. One 
group, 16 animals, was autopsied three and a half 
days after ovulation and the remainder, 15 animals, 
were examined eight days after ovulation. 

Of the 18 uteri that were excised and irrigated at 
three and a half days after ovulation 15 yielded 69 

Forty-five eggs (65 per cent) were typical 
Ib These particular blastocysts were dis- 
-oarded ; but we have reported previously’ that eleven 
blastocysts similarly produced have been trans- 
planted. to a mature recipient. Bix of the eleven 
hlastooysts survived through birth and five were 
raised to maturity. Our experience has indicated 
that eggs transplanted from prepuberal mice are no 
leas viable than eggs transplanted after spontaneous 
ovulations. 

The 15 animals that were examined at eight daya 
after ovulation showed no indication of uterine 
implantations. . Similar ta have been 
repeated many times, and only occasionally (leas than 
10 per cent of mated animals) has there been evidence 
of mplantation. Although our results demonstrate 
that induced ovulation and mating ів а reliable source 
of viable, fertilized eggs, these events have not 
regularly led to implantation in prepuberal mice. 

The procedure for obtaining conception in pre- 
puberal mice has been re-tested mioe of 
strain 120 (Table 1, B to E). Females in four sab- 
gequent samples were managed differently from thoae 
in sample А, in во far as they were introduced into 
pens with males 2 hr. before the expected ovulation 
and allowed to remain for 5 hr. Copulation occurred 
in 86-100 per cent of the females, and these mated 
animals were autopsied 24—86 hr. after ovulation. 
The mean numbers of eggs in four samples (B—E) fell 
between 6-3 and 7-6, and the ratio of eggs that were in 
the 2-oelled stage varied from 47 to 98 per cent. The 
five samples of prepuberal mice from inbred strain 120 
have shown that mduced ovulation and mating 
ooourred m 71 out of 81 animals. Recovery of 487 
eggs showed that development had been initiated in 
76 per cent of the eggs. Conception m prepuberal 
mice has provided viable fertilized eggs for a variety 
of experiments. 


Roscoe B. Jackson Memorial Laboratory, 
Bar Harbor, Maine. 
March 31. 
з Runner, M., Anat. Rec., 106, 


' Runner, AL, and Palm, J. J. 
* Rumer, AL, and Gates, A., J. 
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Transport of Chloride In the ‘Symplasm’ of 
Vallisneria Leaves 


Vallisneria leaves exposed to light show 
a faifly constant chloride &beorption!; by secre- 
tion into the vacuole, the oamotic value of the oell 
sap is enhanced. If а part of the leaf ів ш contact 
with a chloride solution, the chloride is introduced 
into the cytoplasm and is translocated through it to 
the rest of the leaf. The chlomde oan be acoumulated 
in the vacuoles m any part of the leaf that is 
to light. If the abeorbimg zone is ın the light and the 
rest of the leaf, here called the ‘free part’, m the 
dark, there is no noticeable transport and all tho 
chloride absorbed remains in the absorption zone. If 
this rone is in the dark and the free part exposed to 
light, accumulation in the absorption. zone is smaller 
and that in the free part much larger. This points to 
в transport in the cytoplasm and a secretion into the 
vacuoles under the influence of light’. 

A new experiment for studying the transport in 
the cytoplasm of the yma cells is described 
here. In the first phase (16 hr.) of the experiment, 
chloride ions are accumulated in the first zone 
(2-5 om.) of the leaf stripe (7-5 om.). Then the leaf 
strips are put into water, and a redistribution of the 
chloride over the other zones can be observed. In 
this second the first rone is in the dark and 
the free part of the leaf in the light. This difference in 
the exposure to light is essential to get в redistribu- 
tion. The amount of chloride present in the different 
rones 2-5 om. in length was determined after 8 hr. 
and 24 hr. 


RuxpmTEIBUTION oF CHLORIDE IX Valhasmeria LAiYXS 


Fiat phase apu take during 16 hr. Beond phsuo, redistnbutlon after 
8 hr. and Values in the table mve the amount of chloride 
absorbs bas еси ака length and 0-4 om. width 
Uptake Zone 2 Zone 3 Whole strip 

0 OAM ка 
& water water 
ay T “бш ш? (yO) 
16 br. be 5 di 
Bedmiributian tn e бык n the light tn the light 
in water m water in water 
8 hr. 180 26 10 74 
94 hr. 172 45 16 933 


It is &pperent from the table that in the first zone 
chloride is leaking into the cytoplaam from the 
vacuoles in which it was accumulated before. As 
this rone is darkened, there is no further secretion 
mto the vacuoles to restore the chloride content. The 
chloride is transported in the cytoplasm to the other 
zones of the leaf which are exposed to light and 
where secretion brings the chloride from the oyto- 
plasm into the vacuoles. The 1 is continued 
during the 24 hr. of the experiment. It is remarkable 
that the chloride contenta of the whole leaf strip 
remain unaltered, no chloride being lost to the outer 
solution; only the distribution is changed by 
changing the exposure to light of the different zones. 
The transport in the cytoplaam from oell to cell over 
в length of 7:5 om. without loss to the outer solution 
indicates that plasma connexions between the ocells 
must exist. The cells behave like a ‘symplasm’. 

This + is in good agreement with former 
resulte? obtained with inhibitors such as potassium 
cyanide and 2,4-dinitrophenol, and indicates that 
three distinct processes have to be taken into con- 
sideration: uptake in the cytoplasm, translocation 
through the cytoplasm and secretion from the 
cytoplasm into the vacuole. The leakage of the 
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vacuoles ів a new factor which, though amall, is 
quite definite. 
Full details about these experiments will be given 
elsewhere. 
W. H. Ават 
Botanical Institute, 
Groningen. E 
. March 21. 
++ 1 Апал, W. H., Proc, Kon, Wed. Abad. TFet., 50, 1019 and 1235 (1947). 
* Aria, W. Н., Proc. Kon. Ned. Akad. TFet., 61, 25 (1948). 
* Arex, W. H., ote Botemioe Nderi., 1, 500 (1958). 


Structural Analogies of Pox Viruses and 
Bacteria 


Dewson and MoFarlane! reported that the ill ua 
-digested elementary body of vaccinia 

nucleus-like central body surrounded by a membrane. 
This phenomenon was oonfirned by subsequent 
papers for vaccinia’* and other viruses of the pox 
group—fowl pox’, neurovaccinia’, ectromelia* and 
myxoma*4. Pepsin digestion does not interfere with 
the deoxyribonuoleio acid content of the virus, as 
shown by an earlier report‘. In analogy to oells of 
higher organisms and bacteria, the structure oon- 
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taining deoxyribonucleic acid had to be looked for n 
the central body. Therefore, we attempted to diges 
i y the central body by pure enzymes, as wi 

id with the nuclei of rod-shaped and ooeooid baoterit 
(Hecherichia col! and Newseria sicca’). 

Elementary bodies of Molluscum contagiosum takes 
from specific lesions by dabbing* (Fig. 1) were fixe 
in Chabaud solution and treated with orystallire 
pepsin at pH 2. As iniother pox viruses, most of the 
elamentary bodies were degraded and showed a mor 
or leas central body of varying size and shap 
(Fig. 2). Earlier findings* that the central bodie 
of pepein-treated virus particles become leas opaque 
by treatment with deoxyribonuclease could not b« 
confirmed, because of the variable density of thee 
bodies. But when the deoxyribonuclease treatmen® 
was followed by & second treatment, the mas 
of the central body was v аа е 
almost empty membrane (Fig. 8), thus showing thas 
pepsin will not digest the proteins of the central body 
unleas the ion afforded by deoxyribonucleic 
acid is ineffective by the depolymerizing 
action of deoxyribonuclease ; this flnding was borne 
out by similar observations оп deoxyribonucleo. 
proteins of higher organisms (see ref. 10). 

Bo far as the effect of these enzymes is concerned, 
there ів obviously no dissimilarity between the central 
body of pox viruses and the nuclear structure of 
bacteria’*. The virus membrane left after enzyme 
treatment resembles in many reepecta the empty 
wall of а bacterial cell 

A full report of this work will be published else- 
where. Analogous results were obtained with vaccinia 
virus, in which we have studied the morphological 
variation of the central body (unpublished work). 
We acknowledge the assistance of the Deutsche 
Forschungsgemeinschaft. 


k ш 
Virus 
Tropical Institute, 


April 3. 
1 Dawson, L BL, and MacFarlane, А. 8., Necwre, 161, 464 (1948). - 
* Peters, D., and Nasemann, T., Haturwiss, 89, 306 (1052). 
* Peters, D., and Nasemann, T., Ж. Naiturforsok., 8b, 547 (1053). 
терпе. Py лаваш. and Cromant, O., C.R. Aosd. Soi., Paris, 
dern n L, and Fenner, F., Aus. J. Кар. Hol. Med. So, 31, 
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Isolation of Keratinomyces ajellol from 
Soils in Great Britain 


Kantiva! first used keratinaceous materials for 
the isolation of keratinophilic chytrids from вой and 
water. Similar techniques for the isolation of other 
keratanophilio fungi from soil have amoe been devised 
by other workers. Thus, Mandels et al.1, Cooke? and 
Ajello* have also isolated Microsporum gypsoum from 
various soil samples in the United States. Belgian 
soils examined by Vanbreuseghem! yielded no known 
dermatophytes, but did reveal the presence of a 
kerstinophilio fungus which Vanbreuseghem placed 
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1 а new genus, Keratinomyces, and. gave the speorflo 
ame of К. ajellos. This organism was also isolated 
у Ajello* from one sample of soil from Tennessee 
«юа two samples from Georgia, out of a total of 
16 soils collected from drfferent localities. In this 
ommunication K. ajellot is recorded for the first time 
i Great Britain, havmg been isolated from sixteen 
sat of nineteen soil samples collected in different 
realities. 

Soil екы from the top two inches 
nd p in sterile ting. The method used for the 
solation of К. ajellot was the same in principle as 
hat described by Vanbreuseghem*. For each sample 
ix Petri dishes were half filled with soil; three of 
hese were autoclaved at 20 lb. per eq. in. for 20 min. 
юа served as controls. Strands of autoclaved hair 
vere placed on the surface of the soil, and the latter 
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moistened with sterile distilled water. The cultures 
were incubated at 20? C. and examined daily. After 
7-14 days vinaceous buff-ooloured* mycelium covered 
the strands of hair on non-sterile soil (Fig. 1); but 
no growth was observed on sterile control plates 
(Fig. 2). Hairs from the experimental plates were 
removed and mounted in oobton blue-lactophenol. 
Microscopical examination of the hairs ahowed various 
stages in digestion and penetration of the hair shaft 
by fungal perforating organs of the type described 
by Vanb: em’ (Fig. 8). Abundant macroconidia 
by the fungus growing on the hairs 


Pure cultures were obtained by transferring spores 
to Sabouraud’s glucose agar slopes. Isolates resembled 
in every respect those of К. ajellot isolated from 
Belgian soils and described by Vanbreuseghem. 
Colonies growing on Sebouraud’s glucose agar 
were pale yellow-orange* in colour and lanose in 
texture and produced в dusky drab-ooloured* diffus- 
ible pigment, although im some strains тра 
only developed as the colonies aged. АП strains 
produced abundant, multiseptate, fusiform macro- 
conidia. 















































Key to table: + — К. ejelloi isolated; — = K. ejelloi not recorded. 
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The types snd origins of the soils from which К. 
ajelloi was recorded are shown in the accompanying 
table. 

I wish to thank Prof. C. W. Wardlaw for his 
continued interest and valuable advice. Dr. К. 


Vanbreuseghem, of the Institut de Médecine Tropicale . 


Prince Leopold, Anvers, kindly confirmed my 
identification of К. ajellot. I am indebted to Mr. 
E. Ashby for the photographs. 
Gsorrasy DANIELS 
Department of Cryptogamic Botany, 
University, Manchester. 
June 18. 
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1 Mandela, G. В., of al, J. Test. Res, 18, 284 (1948) 

*Qooke W. B., Myeologis, 44, 245 (1052). 

* Ajello L, J. Innes. Derm., 81 157 (1053) 

+ Vanbreaseghem, R., Bull. Aosd. Roy. Моё. Belg., 38, 1003 (1052). 
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Effects of Antibiotics on Carbon Dioxide 
Production in Soil 


Tux fate of antibiotics in soil is of great interest, 
раву on account of the poemble ппрогбапое of anti- 

iotao substances m the development of the вавоо- 
tions m the natural micropopulations, y on 
&ooount of the aspects of uamg antibiotics in the 
control of soil-born plant pathogens. 

Gottlieb «¢ al. have shown that bemo antibiotics 
like streptomycin are rapidly mactivated m soil by 
adsorption by the clay and the organio matter. They 

found that the activity of two amphoteric anti- 
biotios, aureomyoin and terramyom, are dependent 
of the hydrogen ion concentration of the soil; gener- 
ally they are acting as bases, being adsorbed by the 
clay. А neutral antibiotic, ahloromycetin, was 
rapidly inactivated, probably by biological agencies. 
Jefferys! found that the rate of inactivation of peni- 
alln and eight other fungal antibiotics varied from 
soil to soul, and conmdered this to be mainly an effect 
of pH on biological activity. Pramer and Starkey* 
found that decomposition of streptomycin occurred 
in soil and succeeded in isolating в species of 
Pseudomonas capable of decomposing streptomyain. 

The effects of high concentrations of antibiotica 
on the complex micropopulation of the soil has been 
studied by determination of the evolution of carbon 
dioxide (by Petersen’s method‘) as & measure of the 
rate and extent of biological activity in soil. Five 
antibiotioa were used : penicillin, 
ohloromyoetin, terramyoin, 
streptomycin and aureomyoin. 
Carbon dioxide from triplicate 
flaaks was determined during & 
14-day period at 25°C. In each 
of the & normal 
Danish field soil (pH. 6:5) was 
used, air-dry, with addition of 
16 per cent water and 0۰5-0۰7 
per oent of each of the five anti- 
biotios mentioned above. 

The resulta are shown in Figs. 
1 and 2.  Penioilin, ohloro- 
myoetirf and terramyoin brought 
&bout в slight inhibition in the 
evolution of carbon dioxide, in 
the first 24-72 hr. perhaps 
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corresponding to the lag phase. The mhibrtion 
followed by a great rise in production of oar 
diomde, which durmg the whole period amounted 
approximately twice the production of the contro 
experimenta (Table 1). . The excess over contro 

to 10-20 per cent of the carbon in 
amounts of the three antibiotics added. 


period. 

Plate cultures from the soil used in the three 
experimenta were made on a mineral agar plus 
corresponding antibiotic as the only source of carbo: 
In all three cases soil fungi were isolated which w 
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HYOLUTIOK оғ Campos тохтон FROX THE Som 
(mgm. carbon dioxide per 40 gm. dry soil) 























mew a E abor 
Xy peers ird otio as the only source of carbon. 
The follo types were found:  Peniaillin-exp.— 
Penicillium H вр., Fusarium sp.; Chloromyoetin-exp. 
—Peniosliium яр. ; Terramycin-exp —Ponioillium sp. 
This work shows that fungi play an important 
part in the decomposition of antibiotics in soil. 
T. VrsogwTS Nissan 


Culture, 


! Bimtnodf, P D 1901). Gotilleb, 
Did Rao. Fale, А ocn y fuo, A. and Gottheb, 
D., wid., #8, 204 (1963). 
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Nutritive Value of Lucerne Protein 
Concentrates, fed with and without 
Cholesterol 


Тҥн possibility of large-scale extraction of protein 
concentrates from green leaves has been raised by 
several workers. i for squeezing juice from 
crushed leaves has been developed, and & protein 
concentrate is obtained from this juice by precipits- 
kion. Little work has, however, been carried out on 
the nutritive value of these protein concentrates. 
Warpenter et al." have shown в crude preparation 
«rom grass to be superior to groundnut meal when 
fed ва a supplement to а low-protein cereal diet for 
hicks and rate. Davies e al." found purified prepara- 
tions from ooecknfoot to have biological values of 
46 and 61 when fed as the sole tein to rata. 

We have found that lucerne is one of the moat 
promising сгорв for protein extraction, and the 
nutritive value of lucerne conoentrates has been 
«tudied in a number of te. Reasonable 
growth was obtained when a luoerne/grass protein 
concentrate was fed as the principal protein in a 
practical chick ration (18-8 per cent crude protein), 
in which 2-5 per cent of yeast was moluded‘. How- 
ever, lucerne protein concentrate has been found to 
be inferior to fish meal when added as the sole supple- 
mentary protem to rations com of cereal 
„products, minerals and concentrated vitamin supple- 
ments (15۰1-16۰3 per oent crude protein). 

In discussion with Dr. J. Duokworth, it was 
suggested that the low nutritive value to chicks of 
Kucerne protein concentrates might be due to а factor 
similar to that found in luoernb meal by Peterson‘, 
the effect of which was reduced by the addition of 
3holesterol to the rations. Usmg the gross protein 
value technique* the nutritive value of lucerne 
orotein has been further studied. 
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In all trials, each of three rephoates of each treet- 
ment consisted of twelve Rhode Island Red x Light 
Sussex . These were reared from day-old on & 
diet complete in all known nutritional requirements, 
but deficient m protem. At 14 days old they were 
put on to the test rations, and live-weight gains and 
food consumption measured during the following 
fourteen days. The test rations were based on 4 
mixture of cereal producta, yeast, whey, minerals, 
vitamin concentrates of A, Бу, B,, D and E and 

to which were added either atarch to give 

the ‘oereal’ control ration, casein and starch to give 
= e ration, or protein concentrates 
e the ‘lucerne protein’ rations. Oat- 

к зей ур to all rations to balance fibre oontenta, 
and calcium and phosphorus were also balanced. 
Cholesterol, when fed, was added to make up 0:3 per 


-oent by weight of tho ration. The protein concentrates 


were prepared by heat precipitation (80°C.) from. 
luoerne juice at normal pH, with roller drying at 
120° C. of the resulting coagulum. 


* Table 1 








axa! | 














+ Gatn m weight over ‘cereal’ control] per gram of supplementary 
protem oongumed. 
+ Least mgnifüicent difference (5 per oot level) — 6 3. 


In trial A, lucerne protein (48:4 per cent crude 
protein) and lucerne/grasa protein (42.8 per cent 
crude protein), both fed with and without 
cholesterol, were oo with  'oereal and 
‘casein’ controls. In tral B the same les of 
protein concentrates, both fed with cholesterol, were 
compared with the 'oereal' and ‘casein’ controls, all 
at protem-levels a eprom 20 per cent higher 
than those of trial Trial O adds evidence on the 
nutritive value of the lucerne protein sample fed with 
cholesterol. 

The results (Table 1) show that m trial A the gross 
protein values of luoerne and luoerne/grases protein 
concentrates were higher than that of groundnut meal 
with a value? of 50. The addition of cholesterol raised 
the groes protein values to nearly that of soya-bean 
meal with & value’ of 76. The amounts of the lucerne 
protein rations consumed were leas than those of the 
oasem rations, possibly due to the lower palatability 
of the former. 

It appears that the nutritive value of the lucerne 
protein oonoentrate was depressed by a factor, 
possibly a saponin’, which was inhibited by chol- 
esterol. Work is in progreas on the removal of this 
factor from protein concentrates, and on other 
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methods of purification. Herbagé species other 
than luoerne are also being studied. 
B. J. COWLISHAW 
D. Е. Evrss ^" 
; W. Е. RAYMOND 
J. M. A. Тулу 
The Grassland Research Institute, 
Hurley, Berkshire. 
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Pentoses associated with Jute «-Cellulose 


Sarkar and co-workers! claimed to have shown 
that jute a-oellulose does not contam any pentose; we 
showed’, however, that xylose and arabinose are 
oe and this was confirmed by Adams and 

ishop! by a different method. Recently, Mazumdar 
and Sarkar! have suggested that there is an inherent 
defect in the formio acid method! adopted by us for 
this purpose. As required by them, the chromato- 
gram of a-cellulose p from different jute 
holocelluloses* with 17-5 per cent sodrum hydroxide 
is reproduced in Fig. 1 to show that a-oelluloee 
contains xylose and arabinose. 

The finding of Mazumdar and Sarkar‘ that glucose 
hydrolysed by formic acid gives two spots has 
already been pomted out by us in the case of 
glucuronic acid’. The extra spota are presumably 

A B О 


DS XG, G B5, I 


ж. wr 5 7] 
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te 
14 mt and 3 hr. respectively ; Gand G,, 
fomio acid (85 per cent) for 12 min, 
Teapectively; §,, referenco 
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due to formates’, which oould be easily hydrolyse 
if the hydrolysate is purified by repeated boilm: 
with water and drying* (compare G and G, in Fig. 2) 
We have already stated! that the extra spot could Б 
readily differentiated from that given by pentose 
by colour developed with aniline oxalate reagent 
nevertheless, they find‘ one extra spot the oolou 
and position of which are different from those o 
xylose and arabinose, which they attribute to thee 
sugars although wo have repeatedly pointed out 
that these sugars were chromatographioally separate 
and chemically identified and that the ohromatogrape 
was certainly 'over-run' (108 hours). Reoently, b> 
using the publiahed formic acid treatment, Adam 
and his school’, of the National Research Counoil 
Canada, have found xylose very readily and also + 
trace of arabinose in jute a-celluloge. The form» 
acid method, therefore, has no inherent defect. 

The statement by Mazumdar and Sarkar* tha 
jute a-cellulose must contain leas than 1 per оеп 
furfural to free it from traces of xylose is open te 
ariticigm, as their furfural values’ of the a-cellulose 
prepared by a 9-3 per cent solution of sodium hydroxid: 
ав well as by their slightly modified method (both o 
which they claim® to be free from репіовап) are 1-4 
and 1-28 per cent, respectively. This would appeas»s 
to mean that a-cellulose prepared by both thes 


° methods and also by the А.О.8. method (2-55 pe» 


cent furfural) contains pentose and supports ош 


Furthermore, regarding the proposed extra alternats 
arbitrary washings of a-oelluloee with 10—5 per сепи 
sodium hydroxide over that of the A.C.S. method 
we feel that by doing so Sarkar e£ al. are not only 

lating from the aooepted definition of «-cellulos: 
but also making ing other than a-cellulose, a 
would be evident from the deterioration in ooloum 
and decrease in cuprammonium fluidity of а 0:5 pem 
oent solution (D = 10:4; X, and X, = 9-2) айе» 
these alternate alkali washings. Yet, all the product: 
of chlorite «-celluloge (D) after 1, 2, 4 and 8 alternate 
alkali (10-5 per cent) washings are found to contair 
readily detectable xylose and traces of arabinose 
although the furfural content of the eight-times treatec 
sample (X, and X, Fig. 2) was 0-75 per cant. Thu: 
pentoeans are associated not only with conventions 
x-oellulooe but alao with the product of a-oelluloe 
(after repeated washings with 10-5 per cent sodium 
ана. having в furfural content even lees thar 
1:0 per cent, in contradiction to the later statement 
of Mazumdar and Barkar*. 

When the duration of hydrolysis of a polysaccharide 
is as short as 12 min., besides the simple 
oligosaccharides are also expected to be a ы 
reported by us previously in the oase of jute 
a-cellulose and shown in Fig. 2. While the detailed 
nature of the oligosaccharides 13 under investigation, 
Adams”, by using the formic acid method, has also 
confirmed that oligosaccharides are produced. But 
comparing our chromatogram (X,) with that om 
Mazumdar and Sarkar (X) it can be seen that 
although in the latter the glucose t is very 
prominent, no oligosaccharide is found, which im 
view of the short time of hydrolysis_indicates that 
their jute a-celluloee m easily hydrolysable to a 
simple sugar (glucose) without the intermediate 
formation of an oligosaccharide. We find this 
difficult to understand, especially as they have not 
reproduced the chromatogram of formic acid-treated 
glucose to enable comparison to be made with that 
of their jute a-oellulose. 


t 
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The ébove: resulta therefore support our findings 
bat pentosans are strongly associated with jute 
-oellulooe. Their bearing on the structure of 
-celluloge is wider investigation. 


D. B. Das 
M. K. МітвА 
J. F. WAREHAM 
Group Laboratory, 
&rdine Henderson, Ltd., 
Caloutta-1. 
March 81. 
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London, 1947). Сёайорайлув Nat. Inst Sot: 
+ Houser, “ of Celinlose”, 285 (John Wiley and Ine. 
Now, Wark, 1900). Tarkow end Sirm, J. Phys. Chem, 204 


D ‘Adame (private communioa tions). 


I mavm some of the a-oelllose prepared in 
onnexion with the oommunioetion in Nature of 
Jeoember 5, 1053, and will gladly send it to any 
oterested chemist to verify our finding. 

There ia little to add to-what Meyer has said about 
«ure cellulose (Nature, 164, 786; 77049). Tt is not 
dear which of Adams's jute fibre and jute straw (m 
he table) contains xylose and arabinose in the «- 
sellulose (Nature, 172, 98 ; 1953). 


P. B. SAREKAR 
(Director) 
Technological Research Laboratories, 
Indian Jute Committee, 
Regent Park, 


Abdominal Lymphatic Tissue as a Source 
of Hyperglyceemic Glycogenolytic 
Factor 


Ir has been stated by Sutherland and de Duvet 
hat the hyperglycsamio lytic factor of the 
»ancreas is formed in the alpha cells of the islet tissue. 
>resence of an identical factor in the gastrio mucosa 
ed the same workers to suggest that the argentophil 
sella of the gastric mucosa, a cell-type believed by 
some investigators’ to be identical with the 
vols of the pancreas, might also be the site of forma- 
ion of this factor. The recent discovery that cobalt 
ihloride selectively destroys the alpha cells* but not 
she argentophil cells‘ has, however, thrown doubt 
an the morphological relationship of these cells. The 
specific site of formation of the h сео 
zlycogenolytio factor has not yet Lagi iic 
tablished. The investigations reported here 
xppear to throw further light on this controversial 
ooint. 

Rabbits of both sexes, average weight 1:5 kgm, 
were used. The hyperglycwmio gtycogenolytic factor 
was extracted from the of four groups of 
inimala: (a) normal rabbita; (b) rabbits treated 
with cobalt chloride (50 mgm. kgm. body-weight as 


NATURE 


229 


& 5 per oent solution by intravenous injeotion once 
a, day for two days); (o) rabbits treated with a 
single intravenous injection of 200 mgm./kgm. body- 
weight of alloxan monohydrate in в 4 oent solu- 
tion; (d) rebbite rendered diabetic with alloxan aa 
in group (c) and then treated with cobalt ahloride 
as in group (b). The hyperglycemic glycogenolytio 
factor extracted from the pancreas of these four 
ee. 
$n vivo in vitro methoda!. Hyperglycamic 
glyodgenolytic factor extracta were first incubated 
with cysteine and dialysed against chloride phosphate 
buffer. ~ 
In the sn viro studies, hyperglycæmio glyoogeno- 

lytio factor activity was determmed on rabbit liver 
slices incubated in chloride phosphate buffer at 
37° О. For purposes of comparison of maximal 
activity, commercial insulin (Lilly) was used. Varying 
doses of hyperglycemic glyoogenolytio factor extracts 
were used and the resulte expreesed in milligrams of 
fresh tissue required to produce half-maximal act- 

ity*. The results of in vitro studies are given in 
Table 1. 


Table 1. GLYOOGEXOLYTIO ACTIVITY OY HYPXRGLYOMMIO GLYCO- 
«xxoLYTIO FACTOR EXTRACTS OF VARIOUS TIMEURS om Livan SLICES 


== 















Antmal 








(в) Normal 


(Б) Treated with cobalt chloride 


(c) АПохап diabetic 





(d) Alloxen diabetic and treated 
with oobalt chloride 


While histological studies revealed that in the 
pancreatic islets of rabbits treated with cobalt 
chloride most of the alpha oells were either degen- 
erated or destroyed, the hyperglyommic glyoogeno- 
lytio factor content of these pancreases was found 
to be at normal levels. These observations are 
contrary to the claims of Van Campenhout e£ ai^ 
and de Duve e£ al:*. The hyperglycemic glycogeno- 
lytic factor content of the gastric mucosa from the 
animals of groups (a) and (b) were similarly found to 
be undisturbed. These features naturally raised the 
question of specificity of the site of formation of 
the hyperglycemic glycogenolytio factor in the two 


Nub the view (ob outrelatniy this exulonos.oF this 
factor in the two different organs studied, a search 
was made for the presence of some type of cells 
common to both. In sections of the pancreas and 
of the gastric mucosa of rabbits, it was frequently 
observed that lymphatio tissue occurred in both, 
either as loosely scattered olustera of cella or aa 
regular lymph nodes. The possibility of these cells 
being the source of hyperglycemic glyoogenolytio 
factor was therefore considered. 

Abdominal lymph nodes, а large group of which is 
situated near the ileo-coccal junction in rabbita, and 
also the spleen, were selected for study, and the 
прете yor glycogenolytio ' factor’ contents of 

tissues were estimated. The results of the 
Mi Dice ыша aro ive PS T, The extract 
from the abdominal lymph nodes showed marked 
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activity ; that of the spleen also showed aotivity, 
contrary to the claims of Sutherland and de 
Duvel. И 
‚Та in vivo studies, ye yon g уо еп 
factor from 2 gm. of from no rabbita 
and from rabbits treated with cobalt chloride gave & 
80 per oent rise of blood sugar in rabbite. Hyper- 
glycemic glyoogenolytio factor from 2 gm.. of ab- 
dominal lymph nodes gave 35 per oent rise of 
blood in rabbite. Previous treatment with, 
cobalt chloride did not alter the hyperglyommic 
glyoogenolytio factor content of lymph nodes. 
Experimente designed to localize the site of forma- 
tion of the hyperglycemic glyoogenolytio factor show 
that it ів present in pancreas, gastric mucosa, ab- 
dominal lymph nodes and spleen of rabbits both of 
normal and of experimental groupe. The destruction 
of the alpha cells of the islet tissue ‘of the pancreas 
has no appreciable effect on the hyperglyommio 
glyoogenolybtio factor content of the pancreatic ex- 
tract, showing that these cella are not involved m 
the formation of this factor. The presence of the 
ни in the extracts of abdominal lymph nodes and 
that its site of origin may be the 
iymphati tissues distributed m the various organs 
atu 
We wish to thank Dr. B. Mukerji for the mtereetb 
he has taken in this work. 


M. R. КАЈА КАМА Rao 


N. N. Dz 
Central Research Institute, 
moknow. 
March 29. 
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Inhibition of the ‘Condensing Enzyme’ of 
Aspergillus niger by Magnesium . 


Stern and Ochoa!) found that magnesium (or 


Manganese) was required for maximum 
of the ‘condensing enzyme’ (oxalacetate + aoebyl- 
coenzyme А c» citrate + coenzyme A) isolated from 
Paci edad and used an assay system oontainmg 
С плесао се He The same or 
similar systems have been used by others in oom- 
enzyme-levels in different organisms** and 
us in studies of the ‘condensing enryme’ of 
M spargit» niger". In later work with the A. niger 
enzyme, we found that magnesium ions were not 
required and that they were actually inhibitory. In- 
hibition of the A. niger enzyme by magnesium ions 
differentaates it from the avian enzyme and soggorta 
that some of the lower specific activities repo for 
enzyme preparations from other organisms! may 
reflect the same phenomenon. 

Crude extracts and second ammonium sulphate 
fractions (0-5-0-6 of 0-0-6 fractions) of fresh A. niger 
mycelium were p as previously outlined*’. 
Crude extracts second ammonium sulphate 
fractions (0۰4-0۰6 of 0۰50۰8 fractions) of lyophilized 
cella were also used as the source of the 
. Escherichia coli (0-0-6 ammonium sulphate fraction)’ 
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Table 1. EFFECT OF MAGNEMIUM IONS OX ÜrrritR SYS THESIS 











*02mL 4. niger preparataon/m] } 0 02 ml. A. niger preparation/m» 


was used ав the source of transacetylase. Ammoniune 
sulphate fractions were dialysed against phosphate 
buffer before use. One millilitre of the assay systene 
contamed: phosphate buffer (pH 7.2), 25 pM 
coenzyme A, 12 units; oxalacetate, 20 uM; acetyl 
phosphate, 8 uM ; L-cysteine, 4 uM ; E. coli fraction 
0۰05 mL, A. niger fraction, 0-2 ml. of crude extrac 
or 0-02 ml. of ammonium sulphate fraction. Wher- 
indicated, magnesium ions were added as magnesiun 
ohlonde. Incubation was at 28° for 40 min. 
Magnesium was determined phioelly o» 
dried 1-ml. samples of the complete reaction mixture 
(without added Intensities of th. 


magnesium chloride using a step sector 
Table 1 illustrates the inhibitory effect of mag 
nesium ions (4 uM magnesium chloride) on fou. 
different enzyme preparations. 

Fig. 1 shows the inhibition of citrate syntheais by 
different levels of magnesium ions when а secon 
ammonium sulphate fraction of an extract of freak 
cells was used as the source of the enzyme. Maximun 
inhibition (88 per cent) was attained with 4 pM o 
added magnesium chloride. Further increases, up ts 
five times this level, did not alter the percentage 
inhibition. 

We wish to thank Mr. W. Stockdale, Division o 
Physics, National Research Council, for carrymg ou! 





0 5 10 15 20 
Magnesium ohloride (aAf) 


Inhibition of oltrate synthesis by magnealum ioca 


Fig. 1. 
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«e spectrographio analyses, and to acknowledge the 
chnical assistance of Mr. J. T. Slobodian. 


Division of Applied Biology, 
National Research Council, 
Ottawa. April 9. 
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Stern, J. E., and Ochoe, 8., J. Dhol. Ohem., 179, 491 (1049). 
3tern, J. E., and Ochoa, 8., J. Biol. Chom , 191, 161 (1051) 
po dan IER УВ, and Schneider, M. O., J. Biol. Chem, 193, 
екы: 3 Dai Сахо, дін Gunsalus, T. and Ochoa, B., J. 
(1981). > 
вал 8. 8G, ааба F- ‚ Biochim. « Biophys. Acta, 19, 280 
О, V., and Martin, 8. M., Chem. and Indust., Fob. 6, 


Ramakimbnan, O. V. and Магып, 8. M. Cem. J. Jhoehem. end 
Pkyrid. (п the proms). 
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New Synthetic Antispasmodics 
A вваюыт publication! prompta us to report the 
reparation of a number of novel synthetic snti- 
pasmodics related to papaverine. The numerous 
*nthetio analogues of pepaverine (I) which have 
ееп prepared (see, for example, Blicke!) can be 
ivided into two main groupe: Oe ae 
m intact soquinolme ring system (for 
upaverine') and (2) those in aaah the юу ы 
ing has been opened at the line a—a to give a bis- 
2-phenylethyl)amine (for example, seetron*). 


MeO b MeO 
X В, 
3 | 
a N—R, 


INIT à 


(1) 
шї) 


MeO 
OMe 
OMe 


A third type of papaverine analogue, obtained by 
pening the 4»oquinoline ring along the lme b4, 
loea not seem to have been investigated (except that 
«-diethylamino-4-methoxy deoxybenzoin is reported* 
o have half the antispasmodic activity of papaverine 
m an isolated observation), and we now report the 
synthesis and activities of a series of compounds of 
hat type. 

А serie of N.alkyl.l: 2-di- (p-methoxyphenyl)- 
athylammes (П; X = OH,), N-alkyl-a-aminodeoxy- 
anisoings (II; X = СО), and N-alkyl-2-amino-1 : 2- 
li(p-methoxyphenyl) ethanols (П; X ~ CHOH) 
were and, in view of the promising aotivity 
of certain. I-phenyl teoquinoline compounds, in which 
the methylene bridge was omitted (for example, 
aeupeverine!), a number of N-alkyl-di-(p-methoxy- 
phenyl)methylamines (П; Ж = —) were also 


synthesized for this work. 

Tested on isolated guinea diera ышы арша 
ёо у ык and ol using 
papaverine and atropine.as standards, all oo 
axhibited spasmolytic activity. In order to obtain & 
valid comparison, the relative potencies are quoted 
on a molar basis (soe Table 1). 
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spasm of the gumes pig 1leum was induced 
extract. 

Relative neurotropic activity waa between 0-005 
and 0-2 of atropine, and acute toxicities (intravenous 
in mioe) were uniformly between 60 and 80 mgm./kgm. 
for all series ; that ів, with an LD,, of two to three 
times that of papaverine (LD,, = 30 mgm./kgm.). 
=ош Каш rising resulte, these and other 

are undergoing further inveeti- 
а and dotata will be reported d full elsewhere: 

We are indebted to the National Health and 
Medioal ior Council for financial support. 

J. CYwERMAN-CRAIG 


K. V. MARTIN 
P. C. WAILES 
Organio Chemistry Department, 
R. H. Тновр 
О R. Lapp 


G. THORBUBN 
Pharmacology Department, 
University of Sydney. March 81. 
1 Hemreiman and Aspergren, J. Amer. Chem. Soo., 75, 3409 (1953). 
* Bhoke, Aga. Rev. Biochem., 13, 549 (1944). 
1 Kreatmatr, Arch. Жар. Pathol. Pharmakol., 104, 609 (1032). 
4 Kulz and Rosenmund, XH». Wochsokr , 17, 345 (1088). 
» Mercier, Lespagnol and Meroler, O.R. Soo. Biol, 142, 1128 (1049) 


Efficiency of Oxidative Phosphorylation 


Tua quantitative yield of phosphate fixed during 
cellular oxidations deserves critical investigation, for 
ib'determines the efficiency with which utilizable 
energy may be derived from assimilated foodstuffs 
and it may influence metabolic regulatory mech- 
anisms. This problem has been the subject of many 
investigations (of. Krebe e£ al." and Slater and 
Holton’). In general, the observed yield has im- 
creased over a period of years as newer methods of 
measurement have been developed and particularly 
as more knowledge has been made available oonoern- 
ing the preparation of raan ыс 
which are free from interfering componente. 

For example, Ochoa‘, in 1944, observed a phos- 
phorus/o ratio of 1-4-1-7 for the ve in 
oxidation of a-ketogintarate to succinate by a 
extract of cat heart. By correcting for previously 
measured losses of high-energy phosphate oocurring 
in the system, & value of 3 for the actual ratio was 
deduced. In more recent investigations with mito- 
chondria from liver heart muscle by the 
procedure of Schneider‘, the same oxidative reaction 
proceeds with measured phosphorus/oxygen ratios 
greater than 3 ^, 

Slater, Oleland and Holton, m an extensive study 
of heart sarcosomes*", have consistently obtained 
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phosphorus/oxygen ratios lower than 3 for a-keto- 
glutarate oxidation and have oonoluded* that values 
greater than 8 are in error. The over-estimation of 
phosphorylating efficiency is ascribed to an under- 
estimation of oxygen consumption in the case of the 
work by Copenhaver and Lardy, and to a possible 
emn Oe ee ae 
that rates of incorporation of H**PO,t- into adenosine 
triphosphate oan be used to oaloulate phosphorus/ 
oxygen ratios. Arguments suppo these con- 
tentions were еле кыласы “Bieter and 
Holton* and those pertaining to our paper will be 
answered briefly here. 

Stoichiometry of ihe reaction. Slater and Holton? 
ceo шн оо 
malonate, oxidixe a- te beyond the stage 
of suocinate ee = 0۰95-1۰28; mean 1-18); 
Copenhaver and Lardy, in twenty experiments, 
obtained values of 0-8 to 1-1; mean, 0-076. From 
the low inhibition index of malonate va. succinate, one 
would predict that 0:01 М malonate ia sufficient to 
block succinate oxidation virtually completely. This 
was pub to test using the experimental conditions 
deeoribed', and it was found that 5 moles of succinate 
(the average amount formed during the 15-25 min. 
experimental period) supported no discernible oxygen 
consumption above that in control flasks without 
added substrate. The respiration in the latter case 
was either zero ог so low as to be an -insignificant 
` portion of that occurring in the presence of substrate. 

(Experiments have alao shown that the hexokinase 
preperation used**-1! does not fix inorganio phos- 
phate in the absence of mitochondria.) 

Measurement of oxygen consumption. Slater and 
Holton* consider a 5-min. equilibration period in- 
sufficient to bring the flask oontente to ашыш 
in tho 80° Warburg bath. They cite an 
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Pure Deo у хе 
екйге шр ы бане E E dca 
oocurred during the first 5 min. of measuring resp 
tion, and that a phosphorus/oxygen ratio of 4-5 4- 58 is is 
obtained. Under our conditions (thin-walled flasks 
of 16 ml. volume, 3:0 ml. fluid, bath covering flasks 
above ground joint, shaking at 120 excursions/min. 
and closed during last minute of equilibra- 
tion period) thermal equilibrium is reached in 5 min. 
(+ 2 mm. of Brodie's fluid). The complete absence 
of a lag period in oxygen consumption in our phog- 
Heo cere EG 
per? accompanying that criticized by Slater 
ind olton. - 

Stability of mitochrondrial system. Slater and Holton* 
consider metal chelating agents such as ethylene- 
diaminetetraaoetio acid to be eesential to stabilize 
the system of вагоовотоев. It is possible that 
the higher level of adenosine triphosphate employed 
in our experimenta (0-002 М) accomplishes the same 
result, for respiration is a linear function of time 
for periods of at least an hour when an adequate 
supply of inorganic phosphate and phosphate &ooeptor 

*. Under these conditions (Fig. 4, ref. 9) 

tho measured phosphorus/oxygen ratios for a-keto- 

te oxidation in the absence of agente which 

lock the Krebs cycle is 2:8 at a 20-min. and 2-56 for 

a 70-min.. i tal period. Slater and Holton 

(Table V, ref. 3) find a ratio of 1-71 for & similar 
unblocked system with rat heart sarooeomea 

in saline-ethylenediaminetetraaoetio acid. this 

it. is clear that the liver mitochondria prepared in 
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sucrose were fixing more phosphate per unit of oxyge 
consumed than were the saroosomes. Ав has bee 
pointed oub’, these differences are not inherent m 
the two tissues, for Maley and Plaut! find phosphoru: 
oxygen ratios greater than 8 for a-ketogluterai 
oxidation by heart mitochondria and Slater am 
Holton’ find 2-6 for hiver mitochondria. 

A most critical test of the degree to which oxidatio 
is ‘coupled’ with phosphorylation involves th 
measurement of respiration in the ргевепое A 
absence of a phosphate be ania 
respiration of freah vedi cae eR enhanoed i 
four- to fifteen-fold by the addition of a phosphat 
acceptor or by agente such as 2, 4-dinitro phenol?! 
and, in general, systems whioh d& not exhibit th» 
effect have a lowered phosphorylation efficiency. N 
ig felt that this test should be applied routinel 
when there is any doubt about the phosphorylatinm 
efficiency of mitochondrial preparations. 

Phosphorylating eficienoy during oxidation of f 
hydroxybutyrate. It is generally agreed that d 
oxidation of a- to succinate support 
one more phosphorylation than does the oxidatic 
of B-hydroxybutyrate to acetoacetate. Quantitativ 
studies of the latter oxidation with mitochondri 
have yielded phosphorus/oxygen ratios between 2: 
and 3 “1. Ratios aa great aa 2-5 have been measure 
after 180 min. equilibration”. 

These results the view that the phosphorus 
oxygen ratio for oxidation of §-hydroxybutyrat 
approaches 8, while that for oxidation of a-ketc 
glutarate to succinate approaches a value of 4. 


Hansar LARDY 
Institute for Enzyme Research, 
University of Wisconsin. 
J. Н. CormwHaAVHB, JUN. 


1 Lardy, ray, Ha in ‘The Biology of Phosphorus" (обаа Baie Oollag 
* Krebs, Н. А. Raffo, A, H., Hggleston, L. V., and Н 

ема T kk, 107 (1063). ixl 
вш В. O., and Halton, F. A, озан. J., &8, 28 (1064). 
Ochos, B., J. Biol. Chem., 155, 87 (1044). 


Chemical Form of Phosphorus-32 produced 
in Aluminium by Bombardment with 
, Nitrogen 

MULTIFLY-CHABGED ions of elements up to neo» 
have recently been accelerated to energies of th 
order of 100 MeV. in the Nuffield Laboratory 60-im 
cyolotron at Birmingham. Some of these ions haw 
been used in bombardment studies*. Among th 
radioactive products is phosphorus-32, which à 
formed, for example, in relatively yield à 
bombardments of ium-27 with 1«N** ions. We 
have carried out experimente designed to show i 
what chemical state these atoms are held in the target 

The resulte of the experiments indicate that o 
dissolving a bombarded aluminium foil in sodiun 
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4dromde solution in the absence of air, about two- 
«irds of the recovered activity is carried by gaseous 
mosphine and the remainder enters solution ва а 
duced oxy-phosphorus ion, probably hypophosphite. 
Ihe proportion forming phosphate ion 1s undetectable 
ithout the use of drastic oxidizing conditions. We 
ave shown that the reducing action of the alaminium 

4 dissolving, under our experimental conditions, is 
‘sufficient to convert more than a very small fraction 
i previously dissolved hypophosphite to phosphine. 
his suggests, it does not prove, that the 
«dioactive phosphine is a true primary chemical 
section. uct. 

The в се of phosphorus-32 in the form of 
thosphate ion indicates that the phoephorus-32 atoms, 
йош шша шашу Оши лова шав 
asitive charge, do not persist in that state. On 
sher hand, the of radioactive hypophosphite 
n shows that not all the phosphorus-32 atoms 
main in the lattice as phosphide ions, because if 
aig were 80 one would expect to get all the activity 
з phosphine. This suggesta an intermediate valency 
ate. 

It does not seem likely that oxygen atoms 
diventitiously present in the target can have affected 
i9 result. Whitmore showed that when phog- 
lhorus-32 is produced by fast-neutron irradiation of 
wiourea or sodium sulphide, no activity appears as 

hine on treatment with air-free water; by far 

18 part of the activity ia found as one or 
ther of the oxyphosphorus acids". However, no 

i recautions were taken to exolude oxygen 
goro during the bombardment, and Koski has 
own that in the production of sulphur-35 by fast- 
æutron. reactions in potassium chloride the rigorous 
«pulsion of occluded air enables one to observe the 
iphur-35 atoms in a sulphide fraction rather than 

з sulphate’. The oxygen content of spectroacopically 
«re aluminium is, however, very low by ordinary 
andarda except, of course, at the surface, and in 
ay evant it is doubtful whether phosphorus stome 
эша successfully compete for oxygen atoms with 
ao aluminium. 

As is well known, the reaction between ordinary 
íemental phosphorus and caustic alkali leads to the 
mation of phosphine and hypophosphite ion in 
ie molecular ratio 1:8. Our results would there- 
xe have been obtained if half the ph papas -82 
toms had reacted as phosphide and as elemental 
bosphorus. An objection to this naive view is that 
we could not fairly expect an isolated phosphorus 
tom embedded in a foreign lattice to undergo the 
«me reactions as in ita normal elemental environ- 
sent. Furthermore, we find it hard to believe that 
19 phoephorus-32 atoms are held in the aluminium 
* non t states; for the lattice must be 
sriously disturbed by the passage of the р 
Њогив-32 atoms (and other reaction products an 
ombarding particles) before coming to rest, ee коп 
aergy dissipated, in many experiments, being 
ficient to raise the temperature of the target 
early to the melting point. Consequently, all the 
hosphorus-32 atoms must have been able te find 

tes of minimum tial energy. 

ye explanation of the observations must {һегөботө 
» sought in & consideration of the chemical species 
‘hich may be to react with the phoe- 
bhorus-82 atoms. comprise not only water 
*oleculee, hydrogen ions and hydroxyl ions, but also 
ydrogen atoms produced by the reaction of neigh- 
ourmg aluminium atoms with the dissolving solu- 
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tion. On this basis we may postulate that the 
phosphorus-82 atoms are all present in a very low, 
or even zero, state of charge, and the reaction yields 
reflect competition between overall reactions such as : 


P+8H~+PH,; P+2H,0+H,;P0,+H 
or 


Pt4+4H>PH,+H+; P++2H,0-H,PO,+Ht+. 
It is clear that & great deal remains to be under- 
stood about this kind of problem, and we hope, when 
the cyclotron ів in operation again after the current 
و‎ ел is completed, to make a more detailed 
tion. We should like to thank Prof. P. B. 
Moon and Dr. D. Walker, of this laboratory, and 
Dr. A. G. Maddook, of the University of Cambridge, 
for useful discussions. 


1 Walker, D., and Premiltn, J. H., Weture, 171, 189 (1953). 

з Chackett, К. F., Fremlin, J. H., and Walker, D., PHL Mag , (7). 45, 
178 (1954). 

* Whitmore, F. H., Реге, 154, 240 (1018). 

+ Коа, W. 8., J. Amer. Chem. Soc, 71, 4042 (1040). 


Methods of Calculation of Polarographic 
Currents for Depolarization Schemes 
involving Reactions of Higher Order 

In the course of investigations concerning the 
mathematical analysis of rate-controlled polaro- 

hio limiting currents, rigorous methods have been 
e р which xod: ET ee evaluate ths 
rate constanta of chemical reactions involved in the 
depolarization process, when the reactions are of the 
first order (for review, see ref. 1). 

If the depolarization process at the dropping 
meroury electrode involves a reaction of the second or 
higher order, the depolarization ourrent resulting 
from the flux of the depolarizer at the electrode surface 
can be calculated by solving the following general 
system of equations : 


д 
A MERECE 
$ - 1, T. (1) 
z > 0, t = O: = a; (2) 
даң » 
= 0), { 0: D, = У ; 8 
х > $e 72 me (8) 


where the seoond term on the right-hand side of 
equation (1) accounts for the expansion of the electrode 
against the solution’, z is the distance from the surface 
of the dropping electrode, $ the time measured from 
the beginning of drop formation, a; and D, the oon- 
centration and diffusion coefficient of reactant At, 
respectively, and my the rate constante of the electrode 
reactions referred to unit aree ; these depend on the 
electrode potential. Now whereas for monomolecular 
reactions the last term of equation (1) may be written 
in general 
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а ‘ 
Fi (ay s+. а) = È Буа (4) 
this does not hold for the case of reactions of a higher 
order. : А 

In view of the difficulties involved in the solution 
of problems of this type, the treatment will be re- 
stricted here to cases where the chamical reactions 
involved in the depolarization schame are erther very 
slow (case A) or very fast (case B). 

In both cases, we first try to find linear combina- 
tions of the type à 


ja - 2 хн а أ‎ (5) 
whioh would satisfy equations of the type 
92 
еван ou 


In case A, equations (6) as well as the equations 


for the remaming concentrations a; are transformed 
by introdueing the independent variables s, and 7°: 
o 
sj = = (Qi. 7 
{ VB D 7? (7) 
The eolution is taken to be of the form 
a, ә Si" (e) n (8) 


where the functions 90 satisfy the equations: 
12 
رم‎ ٣۴ 4 رو2‎ ef" — y Jo? س‎ gro 1 GAME ss 


Фо, . . . Qi]. (8) 
Here g; can be regarded as known functions of a. 
Since the solution of tion (9) with the right-hand 
side equal to жето ів wn, the solution of the 
complete equations (0) presents no further difficulty. 
The integration constants appearing in this solution 
can be determined from the and initial 
conditions (2) and (3), respectively. The mean value 
of the polarographic depolarization current в then 
calculated in the usual manner‘. The successful 
evaluation of the specific rate of dismutation of 
pentavalent uranium from the limiting currente of 
the uranyl ion represents & special case of this general 
treatment*'*, 
Considering case B, it is often possible to write 
the differential equations (1), left &fter the trans- 
formation. (5) in an approximate form (of. refs. 8, 4), 


De 98 hlas do < < < Yg) = 0, (10) 


where ф, . . . фа are defined by equations (5). For 
small values of т, the functions ф can be regarded aa 
independent of v, во that: 


e (E) = 2, (as Yu +--+ фт) da, + К. (11) 


Since equilibrium of the chemical reaction is 
established at distances from the electrode which are 
negligible compared with the thickness of the diffusion 
layer, the value of the constant K in equation (11) 
can be determined. Equation (11), which represents 
the relationship between да /дх and а, makes ‘it 
possible to eliminate the functions a; from the mathe- 
matical formulation of the problem, just as in the 
treatment of very fast monomolecular reactions, and 
thus to reduce this problem to a simpler one, which 
is non-linear merely in the boundary conditions. It 
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can ا‎ Po means of the transformation ( 

& SÉ ب‎ [Ka (5) — pe Tye em + 

i 2 - 

we L, (аў, (1 

where m 

n 
gy” = 2 aq. (1 


For the coefficients y(D recurrent relations а 


‘obtained by substituting (12) into the bounds 


conditions (3). The latter method has recently bee 
applied in mathematical analyme of polerograph 
imiting currente due to the electro-reduction 
formaldehyde in unbuffered solutions. Under the 
conditions the hydroxyl ions, produced in the electro 
proceas, catalyse the establishment of the equilibria 
between the hydrated, polarographically inactiv 
and non-hydrated active forms of formaldehydi 
the former being always in a large excess over tX 
latter’. 

JAROSLAY KOUTROXKY 
Leboratory of Physical Chemistry, 
Czechoslovak Academy of Science, 


Prague. 
March 18. 
1 Brdldke, B., Omek. Chem. Comm. (tn the pro). 
t Koutecký, J , Us. asopis pro fpriku, 8, 117 (1052); Oreck. J. РЫ 
2, 50 (1969). А 
"X J., Chom. Katy, 47, 9 (1058); Col. Czech. Chem Com 
18, 311 (1053). 
"Кот Chem. Listy, 47, 823 (1053); Coli. Oseoh. Chem. Oom: 
18, 507 (1053). 
з Koutecký, J., and Koryia, J. Chom. Нау and Coll. COsech. Ом 
Comm (in the press). 
* J. and Koutecký, J., Ohem. Katy and Coll. Oaeh. Ом 
(in the press). : 
т Briška, В, and Kouteoky, J., Оми. Hay and Coll. Omeh Ом 
Comm. Gn the press). 


Oxygen-18 Abundance in Fresh Water 
Mass spectrometric teste of the oxygen-18 abun- 
ance, ау, in a hundred and nine freshwater sampl 
obtained from various parts of the world, ha 
shown very considerable variations. When tJ 
samples are compared in relation to the climat 
conditions of the area of collection, the resulte indioa 
& much decreased oxygen-18 abundance as th 
climate becomes colder. The deviations from a в 
standard ranged between + 82 x 10“ and — 17 


formula, computed. 
temperature, T° K., of tbe condensed vapour : 
A(log ay) = А(о; + log(es + eT) + 0, log T + 

eT — 2) x 043428 


the о'в being oonstente depending on a, at the b 
ginning of the condensation, the evaporation tem 
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mature of the water, and the vapour pressures, 
wand ур, of H,O and HO.  _ З 
Conversely, evaporation will cause а rise in the 
cygen-18 abundance, ау, in the remaining water. 
By repeated oireulatory processes, consisting of 
tying up on account of A T" cooling, warming up 
4d renewed saturation, fractionation takes place, 
hereby the oxygen-18 abundance of the vapour, as, 
verges towards a value where the deviation from 
ae oxygen-l8 abundance in the added vapour 
»nsbitutes : 


1:22 x 103 x AT TÎ atom per oent, 


here f is the ratio of the absolute humidity of the 
at the beginning and at the termination 

f the condensation. d 
Since = 


1 


——2 


ле value of ау for a certain precipitation. depends on : 
4) the nature of the circulatory processes earlier 
assed through by the atmosphere, namely, evapora- 
{on temperature, magnitude of earlier precipitations 
f water, and condensation temperature; (2) evap- 
«ation during presip itation from the oloud to the 
«ound; and (3) origin of the vapour. 

Point (8) implies that vapour from freshwater 
xontinental vapour) is considerably lighter than 
ean vapour. Thus, 106 measurements of oxygen-18 
‘undanoe in vapour, as, from the area, 
aken over a period extending from about April 1953 
о April 1954, showed that there was в distinct correla- 
ton, between ay and deviations of the wind from the 
aaterly direction. There were, moreover, appreciable 
oaBonal in e, in the oourse of the year. 
‘he deviations from а set standard varied between 
~ 10-8 x 10“ atom рет oent in July and — 5:8 x 
0~ atom рег oent in February, corresponding to в 
зоге intensive oooling off in the winter season. 

For a certain locality, the oxygen-18 abundance, 
f; of freshwater also depends on : (4) the proportions 
£ water lost by drainage and by evaporation from 
the ground ; (5) the exchange of oxygen-18 between 
he ground water and substances in the ground 
ontaining oxygen. 

Measurements of sixty-one samples of precipitation 
bowed comperatively large variations in a, (ranging 
tom +9 x 10+ to + 31 x 104 atom per oent); 
owever, the mean value (+ 22 x 10+ atom per 
ent) was in agreement with that of ar for the ground 
vater; co tly, pomts (4) and (5) can scarcely 
ж of any significance in the conditions prevailing in 
denmark. 


Since the mgniflcanoe of point (8) for the oxygen-18 
»bundanoe, ay, of the average ргөвір itation сап be 
Ketermined from climatological data, while point (2) 
з of no significance in violent and/or persistent 
wrecipitation, it is possible by measurements on the 
xeoipitation, the vapour and the ground water 
«nd by noting the climatological and the geographical 
»nditions, to arrive at a quantitative interpretation 
X oxygen-18 abundance for freshwater, ay, at a 
ziven locality. 


Witt DANBGAAED 


NATURE 


235 


Odour and Chemical Constitution 


Іх a discussion of this problem, Dr. G. Maloolm 
Dyson (Nature of May 1, p. 831) refers to “the ‘cam- 
phor-like’ groups in which such diverse substances as 

hor, hexaohloroethane, benzene hexachloride and 
сак нанесе have closely related odours”. 

Many years ago (J. Ohim. Phys., 35, 381 (1038), 
and also 3e Congrès National des Sciences, Bruxelles ; 
1950) and in my recent book, “Les Constantes 
Physiques des Compose Orgapiques Cristallisée” 
(Masson and Co., Paris, 1953, pp. 49-51 and p. 500), 
I have pointed out that most such substances belong 
to & natural group of organic compounds, defined 
by their low entropy of melting (< 5). As their 
molecules have & ioa] shape, I proposed for 
them the name of ‘globular compounds’; they 
possess many other common properties, although as 
different m their chemical constitution as natural 
camphor, a-hexachlorbenzene and artificial camphor, 
CCl,.0(CH,),OH. f 

So far as I know, most compounds smelling like 
camphor have that configuration (methyloyclo- 
pentanol has not), but all globular compounds do 
not smell hke camphor. 

I have directed the attention of physiologists to 
this curious relation between -the olfactory pro- 
perties and the stereochemical configuration of such 
compounds, в relationship which is quite different 
from the study of small changes in the chemical 
constitution of o io compounds and their physio- 
logical action, as hitherto been made. 

J. TDOIERMANS 
Laboratory of Physical Chemistry, 
University of Brussels. June 11. 


Caution in the Use of Liquid Propane 
for freezing Biological Specimens 


One of the recent innovations in freezing and 
drying technique is the use of liquid for 
rapid freezing. This material has explosive posm- 
bilities when cooled in liquid nitrogen that many 
investigators do not seem to realize. Liquid nitrogen 
boils at — 195-8°C., liquid oxygen at — 183-0°C. 
It is common ience that if & vapour trap is 
cooled with liquid nitrogen and open to the atmo- 
Sphere, oxygen will condense in it. Since propane 
melts at — 1890-9? C., in the range of tureg 
between. ita melting point and the boiling poınt of 
oxygen ib is theoretically possible to get & mixture 
of liquid oxygen and liquid propene. 

On one occasion when I was slowly condensing 
propane in a flask chilled with hquid nitrogen, I 
obtained what to be such a mixture: that 
is, I obtained two distinct layers of liquid in the flask, 
one of which had the characteristic appearance of 
liquid oxygen. 

This experience suggested two precautions to be 
observed when working with liquid propane : (1) when 
condensing the material, to keep & sufficiently rapid 
flow into the condensing flask to exolude air ; (2) keep 
the material at all times above the boiling point of 
oxygen, say, above — 180° О. Of course, similar 
precautions should be obeerved with other oom- 
bustible materials the melting point of which is below 
the boiling point of oxygen. 

Jomw L. STEPHENSON 

National Heart Institute, 

Betheeda 14, Maryland. 

March 9.' 
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KNOWLEDGE AND 
RESPONSIBILITY 


TER anxiety and alarm which were aroused in 
the general community by the first reports of 
the effects of the explosion of the hydrogen bomb 
in the Marshall Islands on Maroh 1, particularly on 
acoount of the contamination reported to have 
oocurred outside the supposed danger-zone and of 
errors in meteorological prediction and muscaloula- 
tions of the violence of the explosions, have now 
somewhat subsided. The Prime Minister, following 
the reassuring comments made by Prof. M. L. 
Oliphant and Prof. O. R. Frisch, has refuted the 
idea that the scientista were unable to set limita to 
the explosive power of the bombs they were testing. 
In that sense the explomons were not ‘incalculable’ 
and the limita of the danger, though wide, are clearly 
set. 

Nevertheless, in spite of such olear explanatory 
artiolea as that of Prof. Frisch in the Atomto Sotenitsts 
Journal, and Mr. Strause’s statement on the testa on 
March 31, the question has been raised in responsible 
quarters as to whether it is wise to with 
such tesis. The question was first raised in the belief 
that it was possible that the consequences of such 
explosions could no longer be predicted, and the 
suggestion implied that the decision to discontinue 
such testa was one for scientista themselves to take. 
It has further been questioned whether such tests 
are not merely unwise from а scientific point of view 
but also even strategically necessary. It has been 
suggested that atomic weapons may provide adequate 
deterrents just as effective aa the hydrogen bomb 
and possibly more economical. 

Such suggestions have tended to encourage a 
popular belief that the scientist carries a much 
larger share of responsibility than can fairly be 
attributed to him, and this view is also fostered by 
the way in which the general issue of the soentist’s 
power over Nature is presented, for example, in Mr. 
Charles Morgan’s "The Burning Glas” (Macmillan 
and Co., Ltd, 9. 6d.). There have always been 
people who are ready to call a halt to scientific and 
technological advance. When Mr. Morgan writes in 
the introductory essay to his play, “History moves 
in phases; the power-phase may be drawing to its 
close ; there may be a halt for many centuries m all 
but the minor developments of technology", he is 
expreasing & hope which is evidently shared by many 
men and women and also by the central character 
of his play——Christopher Terriford—-whom he de- 
scribes as ‘not the only man of soienoe with the 
wisdom to desire ib". 

Much to be found in Dr. Lewis Mumford's writings 
outstrips the imagination of power as a self-vindicat- 
ing end ; but this is not to acoept the thesis that the 
scientist should abandon his quest for formidable 
sources of power, ог at least shopld not disclose them 
to his fellow-men. To do во is in fact to accept a 
responsibility which belongs to the community and 
not to any one section of it, and the great value 
of this easy of Mr. Morgan's is that, dealing with 
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power over Nature in general terms, it throws а good 
deal of light on the real issues involved in the use of 
the scientist or technologist in the service of the State. 

The central theme of the play is the right of the 
scientist to withhold knowledge and whether there 
are not inexorable limits to the mind of man. Mr. 
Morgan believes that there are such limita, and that 
we should deliberately. limit our powers over Nature, 
because the development of that power has reached 
& stage which implies a subversion of the natural 
order. In the behef that this subversion is devilish 
&nd that the limitetion of power is the only way of 
restoring belance and sanity to life, Mr. Morgan 
portrays a soientist in whom the tradition of scientific 
research, with ite presupposed community of know- 
ledge to which his resulte are freely contributed, ів 
in oonflict with his impulse to conceal a discovery 
on which he has stumbled by one of those intuitive 
and inexplicable leaps of mind of the creative worker, 
because of ite devastatmg consequences if pub to 

In his introductory easay, “Power over Nature", 
Mr. discusses this conflict in Chtistopher 
Terriford's mind and some—but not all—of its im- 
plieationg for the world in the context of atomio 
power. The dilemma as portrayed here is one with 
which flashes of intuition might confront the creative 
worker in many fields of knowledge ; but-what comes 
out only imperfectly in the play is that the dilemma 
is false. The choice to withhold or communicate 
knowledge, апі also the decision as to what action 
should be taken on it, is not one for the scientist 
as such. It is one for the community which has set 
him to work, and ultimately, in a democratic oommun- 
ity, for the government which that community has 
put into power. 

Nearly five generations ago, Tredgold defined the 
profession of civil engineer as ‘Һе art of directing 
the great sources of power in Nature for the use and 
convenience of man". We might, to-day, fairly 
speak of science, though Tredgold used the word ‘art’ 
in the sense in which it is used in the title of the 
Royal Society of Arta, implying the use of imagina- 
tion and experience as well as technique. Mr. Morgan 
can fittingly write of power over Nature; but 
Tredgold’s definition still gives the better clue to the 
heart of the problem. The task of the scientist or 
technologist is to place at the service of the com- 
munity the resources it needs, and to show how best 
they can be used. He has the responsibility of warn- 
ing the community of the dangers that may attend 
the misuse of such knowledge and the failure to use 
- it with due safeguards. The decision whether or not 
to use that knowledge in & particular way or for a 
specific purpose is one which he shares with the 
community as a whole. 

In that sense, accordingly, the problem for the 
scientist or technologist is one not of power but of 
influence. His responsbility is not for the use made 
_ of the knowledge he places at the disposal of society, 
but to see that his influenoe is most effectively 
exercised—to see that the consequences of using or 
abuging that knowledge are clearly and fully under- 
stood. Divesting himself of the power he is so often 
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in error supposed to poasees, he has to see that Hi 
fellow-oitizens appreciate the implications of the pow! 
at their disposal, and to help them to make the-inte» 
lectual effort required for ita control and wise ûû... 

The hydrogen bomb, in fact, involves no free 
responsibility for the scientist as such, least оѓ а 
any new moral dilemma; and once these false idee 
are cleared out of the mind of the scientist himee 
and of the society in which he lives, there will t 
the lees risk either of an anti-scientiflo attitude o 
the part of the public or of the scientist bein. 
charged with в responsibility which he only share 
with the whole community. As the ‘Archbishop 
York ваіа to the British Association at Liverpool, me 
of science “have an influence over contemporar 
thought and action which is possessed by no othe 
olas of men. . . . They must educate their fellow 
countrymen to use rightly the inventions they hav 
given them, and must make plain the terrifying resulmw 
which may follow their wrong use”. 

Beyond that the scientist has no right to go. Ba 
is not entitled, on his own responsibility, to withhob 
knowledge from the community he serves any moi 
than, as Dr. J. Bronowski pointed out in a reoen 
broadcast, he is entitled to dictate to the natio 
about his own discoveries. He must be content t 
use his influence to guide his fellow-oitizens to wis 
decisions ; but he cannot impose these decisions. I 
return he oan ask, in а free society, that he aha 
himself be free to follow his own conscience and the 
society shall not dictate his life to him. He is entitle 
to urge on society the conditions in which effectrv 
scientific work is possible and to direct attention t 
the consequences which may attend restraints on th 
freedom of acientific investigation and interoourw 

The real challenge of the hydrogen bomb to th 
scientist is to consider even more carefully how bee 
scientific thought can be put at the service of tb 
eommunity. If the community is to make th 
intellectual effort required in the shaping of im 
institutions to meet the requirements of an age + 
which technological advance has made so many « 
its political divisions irrational and obsolete, the ma 
of science has a large part to play. He has to face й 
the first place the problem of the effective communios 
tion of knowledge and ideas, so that the leaders of Ым 
community can reach sound decisiona based on cles 
appreciation of all the relevant factors, and во thm 
the community is prepared to accept whatever de 
mands these deoimons may involve. This mean 
much more than questions of the presentation of hi 
own ideas and findings. It involves questions c 
education and of public understanding, so that th 
issue is seen not aa one of science letting natural force 
get out of hand, but of man’s self-control and hè 
use of forces able to destroy him and his works. 

For the scientist to take his place in that worl 
freedom of communication is vital. The scientis 
who has worked on guided missiles or atomic weapon 
ig, ав Dr. Bronowski rightly reminded us, seldom fre 
to speak ag he would like, and this вПепое is & loe 
to the community. Security considerations ma 
reasonably prevent the public discussion of technics 
details; but onoe such restrictions operate beyon» 
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me narrowest of such limite, they do more than 
apade the exchange of ideas and the advance of 
siğnğe :.and technology: they endanger national 
xirity itself. Опое the scientist comes to be silent, 
experiment or inquire only along orthodox lines, 
sience itself will atrophy and at last fail the nation 
x which it is thus pursued. Without freedom for 
sience, and by attempting to silence or intimidate 
wiginal and creative minds, in the end we forfeit 
curity itself. 

Here, too, the scientist has a duty to speak, and 
hat is required of him in this perplexed and anxious 
‘orld to-day is not that he should refrain from 
sursuing his investigations and from seeking to extend 
е boundaries of knowledge, or that he should pre- 
осиру himself with moral issues that are the re- 
oonsibility of the whole community of nations. His 
“amediate responsibility is rather with the way in 
sablio thinking about the scientific and technical 
spects of the situation, and facilitate an under- 
sanding of the far-reaching military, economic and 
olitical decisions which are now imperative. He will 
«ө conscious that what he has to say as a scientist 
spresents only one factor in a complex situation, 
nd that this has to be compared with, and adjusted 
o, information from other flelds, and evaluated with 
; in the formulation of policy. But it is important 
that the scientist and technologist should, through 
heir professional associations, address themselves to 
his question of improving the means by which the 
echnical or scientific expert makes his contribution 
э the formula&ton of policy and the task of govern- 
rent genérally. The task of education to be under- 
aken must inalude that of the leaders of the com- 
«unity as well as of the general public. Above all, 
юе extent to which the influence of the scientist is 
rought to bear on the formation of policy or the 
shaping of institutions will depend on the willing- 
ess of the individual scientist to attempt the prosaic 
зак of improving the channels of communication. 
Much will depend upon the effectiveness and clarity 
‘ith which he presents and interpreta his resulta and 
deas to the community, and the fidelity and courage 
ith which he and his profeesional institutions defend 
ne freedom of science, not simply for the advance- 
1ent of science itself but also as an essential element 
1 the preservation of a free society. 


LIFE OF THOMAS YOUNG 


homas Young 

Watural Philosopher 1778-1829. Ву the late Dr. 
Jexander Wood; Со by Frank Oldham. 
With a Memoir of Alexander Wood by Prof. Charles 
1. Raven. Pp. xx ~355 +4 plates. (Cambridge: At 
16 University Press, 1954.) 30s. not. 

"F the subject of this book did not make it im- 
. mediately attractive, the authors’ names would 
© sufficient recommendation in themselves. The 
ate Alex Wood gathered material for it over more 
лап forty years and ten chapters and 
otes on two more. It has: been finished and seen 
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through the prees by Frank Oldham, whose mono- 
graph, "Thomas Young, F.R.8., Philosopher and 
Physician” (London: Edward Arnold and Co. 
1983), has, until now, been the standard authority. 

In asseesing the life and work of Thomas Young, 
the modern reader is torn between conflicting aspects 
of the man. If he had been always right we could 
unreservedly admire the precocious youth who gulped 
all knowledge of natural philosophy and of classical, 

and oriental languages with full Quaker 
diligence and lack of conceit. We should have 
unstinted admiration for his mature work өв & 
founder of the wave theory of light and for his 
solution of the hieroglyphio riddles of the Rosetta 
Stone, for his explanation of the mechanism of the 
human eye and for his numerous learned writings on 
medicine, physics and philology. 

On the other hand, had he been leas successful, we 
might condemn him as a quarrelsome man, ponderous 
and obscure in speech and in writing. His wide range 
of apparently unrelated interests might cause us to 
regard him as в butterfly mind rather than as в 
universal genius, and in his chosen career of medicine 
he was a failure in spite of much favourable oppor- 
tunity. 

Like men, however, Young was neither 
wholly right nor wholly wrong. He was sufficiently 
right for most of his work to have stood the teet of 
time and to be recognized now as а brilliant series of 
key contributions to the many flelds which he studied. 
Unfortunately, he was also sufficiently wrong, par- 
ticularly in his personal relations with other men of 
science, во ав to be caught in the vicious web of 
priority claims and ocounter-claims which formed 
such & seamy side to the development of science in 
his peri The new material collected by Dr. Wood 
and Mr. Oldham does much to clarify Young's 
position and place him in & more favourable light. 

It is very fitting that this book, which oocupied so 
much of the leisure of Alex Wood’s last years, should 
contain в sympathetic and eloquent memoir of him 
by Canon C. E. Raven. It will be appreciated by all 
шижеш а ny, eee rc a Da 
personality and teachings, and by all those who have 
found pleasure and profit in his writings. 

Derk J. Prick 


SCINTILLATION COUNTERS 


Luminescence and the Scintillation Counter 
By Dr. 8. C. Curran. Pp. x -219. (London: Butter- 
worths Scientific Publications, 1958.) 32. 6d. 


HE development of methods of scintillation 

counting has advanoed at an almost prodigious 
pace since Kallmann’s first paper became known to a 
larger publio in 1947. Superior in many respects to 
the aide particle detectors and immensely flexible, 
the scintillation counter has found a steadily growing 
range of applications, and to-day it is firmly estab- 
lished as an indispensable tool in medicine and 
industry as well as in physics. Dr. 8. O. Curran— 
himself a pioneer in this fleld whose unpublished work 
antedates that of Kallmann—has now written a little 
volume in answer to the widespread need for a 
comprehensive guide to the subject. : 

Well illustrated throughout its twelve ohapters by 
instructive diagrams, the book is centred around & 
description of the basic mechanisms operating in в 
scintillation counter: the interaction of radiations 
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and particles with matter, the luminescence process, 
photoeleotricity and secondary emission. From there 
it proceeds tó more technical items, such aa the per- 
formance of commercial photomultipliers, the pro- 
pertiea of scintillating matenals and the preparation 
of oryBiala. The last chapters contain a survey of 
representative lications, including the direct 
counting of particles with open multipliers, and & 
brief eae of various probleme concerning the 
associated electronic oircuite. Future developments 
and still unexplored possibilities are hinted at in 


many instances. 
The author was certainly confronted with a thorny 
task m to bring order and proportion into this 


multitude of diferent., topics. He not shirked the 
countleas obstacles on his way, but sometimes’ has 
not quite succeeded m surmounting them ; his choice 
of emphasis or e is often unconvincing, and 
the great compression of material has led to a high 
stylistic density which makes the book difficult to 
read. That the two chapters on luminescence should 
be the weakest part of the whole can scarcely invite 
oriticiam, for it seems well-nigh impossible to 
adequate survey of so intricate and contro ial a sub- 
ject in merely forty pagæ. But—to touch only a few 
pointe-—there is no need to digress on the ray-tracing 
methods of electron optics if afterwards no example 
is discussed of actual electron trajectories in one of 
the more common multiplier. types; it confuses a 
delicate issue if the statistical fluctuations in the height 
of scintillation pulses are treated in connexion with 
the signal-to-noise ratio pertinent to cinema and tele- 
vision work ; and in the section on orystal-growing, 
the sulphides and tungstates, with their attractive 
properties, would have deserved more than a few 
soent remarks. The in reader oould have 
been here or there by the inclusion of references 
to suitable review articles, but several of the most 
competent ones аге not mentioned. 

. Despite these shortcomings, the book will be most 
торове ва Modum Guide Vo hb At 
of the scintillation counter, and as & manual to 
many research workers, bringing together, as it does, 
for the first time all the multifarious aspects of an 
exoeedingly complex device. 


Евызт BRHITHNBERGHA 


'MODERN PHYSICS FOR DEGREE 
STUDENTS 


oe Introduction to Thermodynamics, the Kinetic 
of Gases, and Statistical Mechanics 

By 0 Francis Westen Sears. Second edition. 

(Principles of Physics Series.) Pp. x+874. (Cem- 

bridge, Maas.: Addison-Wesley Publishing Company, 

Inc., 1958.) 7.50 dollars. 

HIS text-book, written by the professor of physics 

at the Massachusetts Institute of Technology, 

constitutes one of the volumes of the “Principles of 

Physics Series". It is во eminently readable, however, 

that it will appeal not only to the physics student but 

to the engineering student who wishes to 

extend his reeding beyond the Ne of most en- 
texte on thermodynami 

The. book brings Кашы. d at i daos level, the 

fundamental principles of thermodynamics, kinetio 

theory and statistical mechanios. The first half deals 

with olassical thermodynamics. An introductory 
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chapter is followed by & discussion of the equation c 
state and p-v-T' surfaces of ideal and real Th 
sections on the first and second laws of thermc 
dynamics, and their consequences, are separated b, 
& chapter on changes of phase, in which the forms c 
the p-v-T surfaces for real substances are presente 
in a number of excellent three-dimenaional 

These are a feature of the book. In 
chapter on the combined frst and second laws, th 
engineer will find & very lucid treatment of th 
difference between the ice point and the triple poim 
of water, but will not agree with the statement tha 
his steam tables are based on the former as th 
datum state point. A vary brief chapter on som 
engineering applications of thermodynamics com 
cludes this first section. 

The seoond half of the book is devoted abou 
equally to sections on kinetic theory and statistioe 
mechanics. In the first of these, the derivation of th 
ышк а ышына есе 

the Clausius and van der Waals equations of state 
are followed by the determination of the Maxweh 
distribution function, and & chapter on the transpor 
ша of viscosity, thermal conductivity ал» 


The oo concluding section follows the historical orde 
in the presentation of statistical mechanica, dealin, 
first with the application of the Maxwell-Boltzman» 
statistics to gases, with & paragraph on the specif 
heat capacity of solids, followed by а section on th: 
elamentary theory of a paramagnetic gas. 

Einstein distribution funotion is derived, but is applic 

only to the two special oases of an ordinary gas and + 
photon gaa, to show that the former'application lead; 
again to the Maxwell-Boltzmann distribution function 
and the latter gives the Planck distribution of energy 
denatty of radiation with frequency. The Fermi~Dira: 
statistics for an electron gas are then discussed, bu 
are applied quantitatively only to the conditions a 

abeolute zero of temperature, with & statement of the 
resulta obtained at tures other than this. Z 
final chapter deals with theory of fluctuations, am 
На apphoations to the scattering of light, to Brownia» 
motion and to background noise in ampliflers. 

The limitation of the application of statistica 
mechanios to the simpler cases resulta in an exoep- 
tionally readable introduction to a difficult subject 
in which the physical implications of the mathematica 
manipulations. are always clearly brought out. A 
the end of each oha; ter is a selection of problema with 
the answers pro The мкв system of unite i 
used throughout. The book is well produced, an 
suffers only from a number of minor misprints. 

В. W. Harwoop 


AMERICAN SCIENCE WRITING 


Sclentific American Reader 
Pp. xiv+626. (New York: 
1953.) 6 dollars. 
OW in ita 108th year, the journal боюму 
лн юа оо T hag a 
science journalists who were committe 
a Cant Gab das с шыс. 
and exact reporting of co Boientiflo evente 
Their skill, and enthusiasm led to succese 
and to-day the journal haa a circulation in exoegm с 
125,000. 


Simon and Schuster 
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To extend their fleld of readers, the editors have 
elected some of the articles from their journal 
which are of particular interest and them together 
a book form. These.artioles have grouped into 
welve ‘chapters’ and include &ooounis of recent 
avestigations in astronomy, geophysics, atomic 
«hysice, natural evolution, genetics, the nature of 
ruses, neuro-humoral activities, animal behaviour, 
he origin of man, neurology, cybernetics and the 
sasis of sensation and tion. 

In the main the ity of the book is remarkably 
uigh. The editors deserve tribute for the oetholioity 
ee ci еу асы Он шн СО. 

their clarity of preeentation. Since 
hie book dm i ed to provide a survey of oon- 
~amporary events in the world of science for the 

‘eneral reader, however, it is surprising to find no 
ference to recent devel in chemotherapy or 
leotronios. General would also have wel- 
omed reference to the latest discoveries in artificial 
bres which are already doing во much to change the 
abite of Western man and woman. Even more 
emarkable is the complete omission of information 
bout those new oombinations of metals which are 
nmabling man to build aircraft and other machines 
Thich were but dreams some twenty years ago. (It 
s indeed surprising how eo many writers of popular 
cience seem to forget the science of metallurgy, with 
ж overwhelming impact on everyday life. Why?) 

In an American book consisting of articles designed 
aainly for American readers, it is not unexpected that 
aost of the reporting refers mainly to work done 
‚у American men of soienoe. An opportunity for 
~opularizing the international character of science 
юзу have bean lost, however, by the glaring omissions 
f work being done in other continents. This is all 
Ihe more peculiar, since many of the American writers 
f this book began their lives and studies in European 
nd other countries. 

Among the outstanding features of a well-written 


пд Do e л ошип 
6 Bethe; a splendid account of 
scent researches in geological science by Walter 
Juoher; and в remarkably clear exposition of the 
aeaning of pain by Prof. ү. X. Livingston. A deaarip- 
ion of experiments in tion by two aho- 
gists is в good example of how science should not be 
resented to the general reader. The book contains 
ome useful diagrams with valuable explanatory texte. 
Т. Н. HAWXxINS 


CHEMISTRY OF HETEROCYCLIC 
COMPOUNDS 


idazine and Pyrazine Rings 


ithalarmes, and Quinoxalines). 
12.50 dollars. 


condensed 
Jinnolines, 

. О. E. Bimpeon ; pp. xvi--894 ; 
"nidazole and Its Derivatives 
"arb 1. By Prof. Klaus Hofmann; pp. xviii +448 ; 
3.60 dollars. 

The Chemistry of Heterooyolio Compounds: a Series 
f Monographs. (New York: Interscience Publishers, 
ао. ; London: Interscience Publishers, Ltd., 1953.) 
JT oan scarcely be doubted that progress in hetero- 
. cyclic chemistry has been by the lack 
X a comprehensive literature. problems 
avite and inspire solution; but knowledge, when 
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dispersed or in disarray, conceals its own gaps. The 
Weissberger series of supplies one 
means by which the need may be met, and the two 
volumes here reviewed are respectively the fifth and 
sixth members of that series. Although in different 
ways, these volumes commemorate the work of two 
English chemists: for Dr. J. O. E. Simpeon's &uthori- 
tative writing on the chemistry of cmnolines perpetu- 
ates the inspiration he b to the subject before 
his untimely death; and Prof. K. Hofmann's book 
is moet fittingly dedicated to F. L. Pyman. 

The book by Dr. Simpson is in three sections which 

nd to the three types of heterocycle named in 
the title and include chapters both on the reduced 
systems and on more highly condensed, polycyclic 
systems. Басһ chapter with & sub-group of 
related unds and is complete with a critical 
account of preparative methods, general properties 
and reactions, and a tabulated description of individual 
compounds, all fully documented. The chemistry of 
cinnolmes and phthalaxines is exhaustively covered 
up to the year 1949. The section on quinoxalines, 
however, although the largest in the book, omita 
references which are prior to 1917: for these the 
reader is referred to the review in Meyer-Jaoobson's 
“Lehrbuch”. This omission does not detract from 
the intalligibility of the section. Indeed, the whole 
book is characterized by a lucid and fluent exposition 
which succeeds in revealing both the chemical mterest 
of the compounds and the gaps m our knowledge 
concerning them. 

The volume on imidazoles (glyoxalines) has two 
sections, of which the first . 3-324) is the main 
text of the book and is devoted to a review of funda- 
mental imidazole chemistry. This is an excellent 
piece of work. It begins with a résumé of the evidence 
leading to the current concept of imidazole as a 
prototropio, highly associated and aromatic struc- 
ture. There follows, class by class, а critical discussion 
of synthetic methods and chemical reactions of 
imidazoles, imidazolines and their derivatives. This 
is continued for imidazolidimes as far as 2-imidazoli- 
dones and the oo: ing thiones and  imidee, but 
at thia stage there is an abrupt, unheralded transition 
to an excellent and comprehensive account of benzimi- 
daxoles. Compounds such as hydantoins are thereby 
omitted and, however expedient this may be, one 
regrets the break in continuity and unity. It is pre- 
sumably in accordance with the policy expressed in 
earlier monographs of the series that imidazole 
alkaloids are also omitted. These commenta do not 
detract from the value of the material presented. The 
treatment is sufficiently detailed to reward even the 
specialist, and yet it maintains а highly readable 

that must commend it to all organic chemista. 
егепоев are assembled at the end of each chapter, 
and some of them relate to work published in 1952. 
The second section is a catalogue—compriaing names, 
melting points, melting points of some derivatives 
and literature referenoes—of all compounds which 
fall within the same and are found in the 
literature during the period 1919-50. It is thus in its 
m x lement to Beilstem's “Handbuch”. 
are well produced, adequately illus- 
Pits by clear structural formule and helpfully 
equipped with subject mdexes. In certain places 
the second volume would benefit, through a lesa-en- 
cumbered taxt, had superscript numerals been used 
for references as in the other volume. But this is a 
small point amid so much that is commendable and 
welcome. Jamas D. LOUDON 
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1799-1954 


By K. D. C. VERNON 
Librarian, Royal Institution 


HE Library of the Royal Institution is known 
to many mainly as the place where the audience 
at the Friday Evening Discourses gathers before the 
lecture to meet friends and to look at the exhibits of 
Boientiflo and general interest. But the Librery has 
à story of ita own, which has not been told before in 


The first mention of the Institution’s Library 
* minutes of April 20, 1799, 
. about six weeks after the original meeting at which 
the Institution was formed, when it was reported 
that Sir John Coxe Hippialey, one of the original 
Managers, Voyage round the Medi- 
terranean" by Lord Sandwich, and that Thomas 
Bernard, who, after Rumford, played the foremost 
and most active part in fi the Institution, 
везе “A View of Nature”, by Richard Joeeph 
_Bulrvan, a work in віх volumes. Other gifts followed 
. immediately. 

- In June 1798 the house in Albemarle Street, 
formerly the property of в Mr. Melliah, was acquired 
at what proved to be a bargain price, and for the 
next four years the Library contmued to grow by 
means of many generous gifts and by purchases made 
under the orders of the . The story of these 
early years oan be traced from the Minute Books and 
from early reports on the state of the Institution 
written by Count Rumford and published m the 
first volume of the Journals of the Royal Institution. 
The Library in those days was situated on the 
ground floor, and consisted of a conversation room 
and two reading rooms. In the conversation room, 
‘Proprietors’ and ‘Subscribers’ (the terms used for 
the members) could obtain at the most reasonable 
Prices, according to one of Rumford’s reporta, soupe 
of various kinds—doubtlees Rumford’s soups—tea, 
coffee, chocolate and other refreshments. “The 
Reading Room,” Rumford said, “is ious and 
airy . . . and as it is furnished with double windows 
and thin white window blinds, it is uncommonly 
quiet and pleasant though it is situated on the 
ground floor and near the street. The 
which pass are scarcely heard through the Gis ache 
windows; and as the blinds prevent it being over- 
looked from without, ib bas an air of stillness and 
retirement which is very striking, and very pleasant 
to those who frequent ib." 

The room that is now known as the Main Library, 
on the first floor, was originally used as a lecture 
room, until the theatre was built in 1801, when plans 
were made for ing this room into a “Library 
and Oollection of Reference’. Rumford left the 
Institution in April 1802, however, and with his 
a eee A оваа 

rather halted to take breath and 
ы sets ho ae ыо 

Besides the gifts which were being added to the 
Library, Rumford made arrangements for the regular 
receipt of foreign scientific journals and books of 
importance. The receipt of theese foreign publications 
was quite an achievement at that time, because 


* Bubstance of а talk given before & meeting of the Library Orais 
at the Royal Institution on Maroh 3. 


Britain was then heavily engaged in the Napoleon» 
Wars, and Rumford boasted m one of his reporte » 
1801 that “во effectual are the measures that hav 
been taken for procuring all new foreign scientife 
books without delay, that they frequently oome t 
the Institution, from the conten, while they ar 
yeb wet from the 

Davy arrived in March 1801 and Thomas Your 
а few months later. Garnett, the first professor, ha 
fallen foul of Rumford, and left in 1801. Young, o 
his arrival, immediately started to take an intere 
in the Library, and the minutes report several tim» 
that he recommended the Managers to 
oertain books and journals for the Library. He mac 

use of ib for reference purposes, and the wela 
own engraving “Eminent men of science in tl 
Library of the Royal Institution in 1807-8” indicate 
some of the other famous men who must have oom 
here to use the books. 

The Library was now beginning to prove ita wort 
judging by, what Thomas Bernard, the first treasure 
said about ib in a glowmg report to the Committee « 
Visitors in 1803 on the present state and progres e 
the Institution : '"The Library and proposed oolleotio 
of books of reference will form a library establiak 
ment honourable to the British nation, favourable t 
Soienoe, advantageous to the pursuits of scientif 
men, and very conducive to the increase of the fun 
and of the , prosperity, and permanenoy + 
the Institution". In 1808 a scheme waa started f 
the formation of an additional library of referens 
for seientifio men. This library of reference waa » 
be housed in what is now the Main Library on tk 
first floor. The plan was to open a subeoription ls 
&nd everybody who oontributed more fle 
would become & hereditary patron; those who su? 
soribed between £50 and £100 would be patrons fi 
life; and subscribers of lesser sums, whose sul 
soriptions together oame to £100 or more, cou' 
appoint out of their number one patron for life 
The application of these subscriptions in providi 


„алпа fitting up the Library was to be in the hands : 


the patrons, who were also to make their own rule 
to appoint their own president, treasurer, seorebe 
and committees to conduct their business. Tt 
ккө Mra ET e 
department wi Institution, was later : 
prove rb. but it did aohieve immedia 
success at first. Many famous men became patro. 
of the Library, nearly £8,800 waa subscribed with 
& month, and nearly £5,400 within three years— 
goodly sum in those days for starting a library. 
With this money many valuable books were pu 
chased, and their selection was made with great sk 
and knowledge, probably under the direction of Ee 
Spencer, the chief patron. The largest purchase w. 
made in 1804, when the entire library of print» 
books of the late Thomas Astle, the woell-know 
antiquary and Keeper of the Reoords in the Towe 
was bought for a thousand guineas. This lbrar 
which now came into the Institution’s posseasio 
contained, I believe, more than two thousar 
volumes which had mainly been collected by Astle 
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sather-in-law, the Rev. Philip Morant, author of 
‘The History of Essex”, and we still have the 
soanuscript catalogue of this collection. It was rich 
a topography and history, and many of the books 
ontain manuscript notee m them by Astle and their 
oevious owners. А. lovely оору, bound in red 
morooco, of Astle's own book. “The i and 
'rogreas of Writing", the 1598 edition of ''Holinghed's 

Jhroniolee", and a collection of rare and interesting 
wolitioal and antiquarian tracta are among the 
reasures acquired in 1804. Many of these books 
mom Astle’s library would, I think, constitute a 
valuable source of information for historical research 
cholars; but their existence here is not widely 
«nown. 

In June 1803 the patrons appointed Mr. William 
ч. Harre, formerly a bookseller’s assistant, to be in 
«harge of the Library at a salary of £150 a year 
mod the Managers allowed him to live in the House.’ 
Чагтіз'в task was to collect and arrange the Library 
inder the general supervision of the patrons, Dr. 
Jharles Burney acting as honorary librarian. Harris 
i&d two assistants, one for the lower and the other 
‘or the upper room, and the Library was kept open 
mtil 11 p.m. each night. 

In July 1803 it is interesting to find that Mr. 
T. F. Dibdm applied for the situation of principal 
"ibrerian of the Royal Institution; but he was told 
that it was not intended to proceed to the choice of a 
ibrarian until after the folowing Christmas. Thus 
the Royal Institution lost the chance of employmg 
4 man who later became one of the most famous 
Hoibliographers of all time. 

But ig, who was soon afterwards formally 
appointed Keeper of the Library, served the In- 
stitution well Not very much is known about him; 
mut we have a few facts and we can assume others. 
Юе was responsible for building up and arranging 
the Library at the time when £5,000 was available 
‘or spending on this object, and therefore he had the 
Ine opportunigy of going to sales and haamng 
many books on behalf of the Institution. ане іп 
^is “Bibliographical Decameron”, when deeoribing 
ihe famous sale of the Roxburghe Library, tells this 
ittle story. “Short men were smothered; and 
ıothing but the standing upon a contiguous "bench 
saved the writer of the Bibliographical Decameron 
Tom suffocation. Even the worthy Mr. Harris, 
Librarian of the Royal Institution, who measures 
some five feet 10 or 11 ches, was compelled to have 
course to the same expedient; and, in so doing, 
sallantly rescued (at the peril of a compound fracture 
n his right arm) my exoellent friend Mr. James 
Heywood Markland from an almost overwhelming 
"ressure.'' 

In 1809 Harris produced the first printed catalogue, 
which was highly praised at the time. Dibdin, m his 
"Bibliomanis ', speaks of ib thus: “If a lucid order, 
«ninute and oarrect description of the volumes of an 
admirably chosen library, accompanied with а 
sopious and faithful ical index, , be reoom- 
mendations with the bibliographer, the present 
volume will not be found wanting upon his shelf. It 
the most useful book of ita kind ever published in 
this country. Let the bibliomaniac hasten to seize 
one of the five remaining copies only (out of the 50 
which were printed) upon large paper". Harris, I 
‘aspect, was а friend of Dibdin’s! By that time the 
-ibrary of Reference contained more than 12,000 
rolumes of the best authors and editions in every 
»r&anoh of science and literature, and much oredit is 
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due to Harris for the good foundations which he laid 
for the Library. In 1821 he produced a second 
edition of his catalogue. 

Besides living on the premises, Harris supervised 
the House under Davy, and it was through an action 
of Harris’s that the opportunity arose for Davy to 
make his now famous offer to Faraday in 1813 of a 
post at the Institution. The incident, which led to 
such remarkable consequences for the Institution, 
happened one evening in 1812 when Harris heard a 
commotion in the lecture room and found William 
Payne, the laboratory assistant, fighting with Mr. 
Newman, the instrument maker, on & question of 
attending to the needs of Prof. Brande. Harris 
presumably reported the matter to Davy. Payne 

was dismissed, and Davy, в few months later, offered 
the job of laboratory assistant to Faraday. Thus 
Harris, by a lucky chance, did more for the Institution 
than he ever realized. He continued as librarian 
until the end of 1828 when, through lack of funds, 
his situation was regretfully termmated. He had 
served the Institution well for twenty years. 

The system of having the Upper Library run under 
the management of the patrons of the Library and 
the rooms under the control of the 
Managers wor well at first; but the dual control 
system was bound to fail in the end. From the 
minutes it is obvious that from 1812 onwards the 
patrons were maintaining the Library with lees and 
leas effect. The original funds had been few 
new subscriptions were coming in and by 1816 the 
patrons found it difficult even to pay the librarian’s 
salary. Gradually, therefore, the Managers had to 
step in, and by December 1826, when William Singer 
was appointed librarian, it was the Managers of the 
Institution and not the patrons of the Library who 
henoeforward paid his . The system of having 
patrons on until the 1860's; but it gradually 
passed into li and the Library then, quite rightly, 
came under the direct control of the Managers. 

Among the patrons of the Library there were 
many interesting le. Earl Spenoer, who was 
presdent of the itution for twelve years, was 
also president of the patrons. Не took a lively 
interest in the formation of the Library and, with 
his vast knowledge and love of books, he was an 
ideal person to advise and direct the policy of pur- 
chasing. His own famous library at Althorp was one 
of the richest private libraries in Europe—it was 
Bold in 1892 Sulis uw in the John Rylands Library, 
Manchester. When the Institution missed the 
opportunity of employing Т. F. Dibdin, Earl Spencer 
snapped him up and made him his librarian at 
Althorp. 

Dr. Charles Burney, the famous musician and 
author, was one of the honorary librarians for eleven 
years until his death m 1814, and he took a great 
interest in the Library, ita formation, ita growth and 
ite policy. Burney, of course, waa famous for his 
charm and brilliant conversational and I 
like to think that he must have tly dis- 
Ub the 'Silenoe is requested’ notice in the Mam 


Rud wane uos gensis оңор Ê bond апа 
we stil have many volumes which were presented 
by him; &nd it is interesting to note that he went 
on presenting volumes of the Phil. Trans. for years 
after he left the Institution. Perhaps his feelings 
towards the Institution after his departure in 1802 
were not quite so hard and bitter as his biographers 
have told us. 
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Bir Joseph Banks, Davy, Thomas Coutta, the 
banker and founder of Coutta’s Bank, James Edwards, 
the wealthy bookseller and bibliographer, and 
William Wilberforce were also patrons. To these 
mien and to the other patrons the Institution owes a 
debt, not only for their generosity, but also for the 
wisdom and овге that they expended in building up 
the Library. 

Faraday, of course, presented many books during 
his lifetime, and these have an intrinsic and senti- 
mental value here. On his death he bequeathed to 
the Library his now famous manuscript note-books 
and diaries, and a number of his own printed books, 
some of which he had bound hi With his 
customary modesty he said in his will “. . . these I 
offer for the Library of the Royal Institution, if the 

should think them worth a place’. Не 
was one of the patrons of the Library, it is oertein 
that he took a great interest in it. In some of the 
old accessions registers long lista of books appear 
‚ош time to time under the heading “Purchased 
with Mr. Faraday’s concurrenoe". 

Now the Managers, in the Institution’s early days, 
were quite determined to maintain strict discipline 
over who used the Library, and upon anybody 
who dared to misuse it they took most stringent 
action. For example, the followmg notice was put 

in the Institution after the loas of two books from 

Lower Library in 1806: “If the above books 
have been borrowed under the idea of в right ‘so to 
do, the request that they may be brought 
back; and % all persons will abstain in future 
from taking away any book, as being positively 
contrary to the laws of this Institution. If, however, 
it should appear, as in a former instance, that either 
of the above mentioned books has been fraudulently 
taken away, the Managers, being determined to 
subject such an offender to the utmost rigour of the 
Law, offer a reward of ten guineas, to be paid to the 
informer conviction”. 

Again, is the story of Frederick Accum, a 
- German chemist who worked in London and achieved 
considerable fame in the early nineteenth century by 
his inventive skill and by his publications. He 
became & member of the Royal Institution and was 
employed here for two years from 1801 until 1803 as 
“Assistant chemical operator"; but he continued to 
remain a member after resigning this post and was 
& frequent user of the Library. In the minutes of 
1820 it was reported that Mr. Sturt, the assistant 
librarian, had reported that a number of books had 
been made imperfect by having several leaves and 
lates taken out of them, and that these mutilated 

ks were those that Mr. Accum was in the habit 
of reading. The secretary had directed Mr. Sturt to 
have holes bored in the cupboard of the room 
adjoining the Reading Room for the purpose of 
watching more closely the persons who ted 
that room, and on December 20 Mr. Sturt saw Mr. 
Accum enter the room, where he remained nearly 
two hours, during which time he watched him very 
closely from the cupboard and had no doubt but 
that he had torn several leaves out of & volume of 
Nicholson's Journal, which he had been reading, but 
owing to & pile of books which was lying on the table, 
he could not be positive and therefore he did not 
then interfere. Immediately after Mr. Accum had 
quitted the Institution, which he did in a hurried 
and confused manner, Mr. Sturt examined the books 
which he had seen in Mr. Aocum's hands and found 
that-Parmentier's “Treetise on the Compoertion and 
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Use of Chocolate” had been taken out of Nicholson’ 
Journal, vol. 5, which he was positive had been enti 
the week before. The matter was then reported t 
the local magistrate, who issued a warrant to searc 
Mr. Áocum's house in Compton Street. A numbe 
of leaves, which Sturt identified as being torn out c 
books belonging to the Institution, were found. Th 
case was then brought before the istrate ; bv 
the magistrate ruled that however le the book 
might be from which the leaves found in Mr. Accum’ 
house had been taken, yet the leaves ted fror 
a pound he would have committed him for the val» 
of в of waste paper, but this not being th 
case discharged him. 

The Managers, however, were not satiafied with 
this ruling and resolved that a Bill of Indictment be 
preferred against Mr. Accum. This Bill of Indiom 
ment was against him for feloniousl: 
stealing and taking away 200 pieces of paper of th 
value of four pance, the property of the members c 
the Royal Institution of Great Britain. But by th 
time this second case was due for trial ш April 182 
poor Accum had diss and returned to h» 
native Germany, thus forfeiting hie honour and £20» 
bail. 

It seems that Accum was probably guilty o 
mutilating books; but one cannot help but feel the 
the p t was too harsh for the crime. Ow 
copy of Nicholson's Journal, vol. 5, with it 
missing pages is to-day evidence of these strang 


ha 

усш Faraday, Tyndall and Dewar, the Librar 
continued to grow and in 1857 a now printe 
catalogue was published. This catalogue was th 
work of Benjamin Vincent, who was then the keepe 
of the Library, and supplements were published dows 
to 1914. Vincent was a scholar in his own right вц» 
edited Haydn's ‘Dictionary of Detee" and th 
‘Dicti of Biography”. 

In 1896 wig Mond presented No. 20 Albemarl 
Street, and thus the Library was extended by th 
addition of two more rooms. 

Henry Young succeeded Vincent as librarian, ane 
Mr, Ralph Cory, aa he recently related m his discours. 
on Years at the Royal Institution", jome 
Young in 1899. Mr. Cory was in charge in 108 
when. the Library was redesigned and rebuilt, and h 
faced the immense problems of disposing of the book 
while this work was going on and then in re-shelvin, 
them when ib was completed. 

The contents of the Library cannot be describe 
here; but it still among ita 65,000 volume 
many early works of interest. A fine оору of th 
1548 edition of "De Humani Corporis Fabrica” b, 
Vesalius; the 1499 Aldine edition of “Ав{топоп 
Veteres" ; в first-edition оору of Gilbert's ‘D 
Magneto”, 1600; Burton’s “Anatomy of Melancholy 
in the 1652 edition ; Hooke's ‘‘Micrographia”’, 1667 
Sohott’s “Technica Curiosa”, 1665; Ramel” 
“Diverse e$ Artificiose Machine”, 1588; and a fim 
set of Gould’s “Birds” are в few examples chosen e 
random. But the Library, which is particular], 
strong in ite seta of periodicals, 350 journals bein 
currently received, is not confined to science, an 
contains works on history, topography, literature am 
other subjecta, many of which are of considerabl 
interest. This fine collection is kept here for th 
purpose of serving the Institution’s object, which i 
the promotion of science and the diffusion an 
extension of useful knowledge. 
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X 
EBULOUS and indefinable as the ancient concept 
А of the species may be, discussion of it continues 
о be profitable in providing the opportumity for 
viewing progress in the study of the variation of 
wing organisms and of reassessing the taxonomic 
methods whereby existing knowledge is recorded and 
atalogued. Not unexpectedly, this proved the main 
unction of & conference arranged by the Botanical 
Kooiety of the British Isles om ‘“The Species Oonoept 
m Relation to the British Flora’, held in London af 
thurch House, Westminster, during April 9-10. In 
he unfortunate absence of the president, Canon 
J. E. Raven, this fourth conference of the Society 
vas opened by Prof. T. G. Tutin (University College, 
icester). The programme followed the pattern of 
ormer years, with formal papers, exhibits and a 
»noluding field excurmion—on this occasion, jointly 
vith the British Bryologioal Society, to Box Hill, 
Jurrey, under the leadership of Mr. E. C. Wallace. 

With the efflorescence during recent decades of so- 
called tal taxonomy, it is not surprising 
shat several of the papers read at the conference should 
«ave been concerned with the impact of experimental 
4tudies on the species problems of orthodox taxonomy, 
ind that applications of new techniques were to be 
ween among the exhibits. Prof. 8. C. Harland (Uni- 
versity of Manchester) was regrettably prevented 
Tom being present through illness, and his paper was 
read by Miss H. Jackson. In it, Prof. Harland said 
that the aim of experimental studies on plant popula- 
tions is not primarily taxonomic revision, but rather 
*o formulate relationships in terms of genes, chromo- 
somes and cytoplasm. Date useful for classrficatory 
purposes arise more or leas as а by-product, and the 
»ocasions when experimental resulte actually demand 
radical taxonomic revision are relatively few. Crossing 
‘a the most familiar experimental method; but graft- 
&bility provides an index of relationship not often 
taken into &ooount. A succeasful graft between two 
species must indicate relatively close biochemical 
relationship between their tissues, and the evidence 
available from horticultural experiance, in Rosaceae, 
Solanaceae, oto., has mgnifloant implications. On the 
"whole, it appears that grafting is not poamble between 
representatives of different families, and the correla- 
tion between inter-graftability and capaorty for sexual 
hybridization is quite good. The evidence from 
experiments combined with that from hybridization 
has provided justification for taxonomic changes such 
as, for example, the fusion of the genus Eriorylum 
with Gossypium. 

Discussing the taxonomic problems arising from 
variability within species, Dr. J. H. Burnett (Univer- 
sity of Liverpool) said that it has been customary to 
«ive nomenolatural recognition only to those infra- 
speoiflo unita which are readily detectable through 
their morphological distinction. and these are not 
necessarily the most important from the point of view 
of the survival and behaviour of the species. Heriteble 
infra-specific variation may be genic, chromosome 
numerical or chromosome structural in origin, and, 
from the point of view of a morphologically based 
taxonomy, the variants may be manifest or сгуріів. 
Bingle gene differenoes are likely to gain texonomio 
recognition when they affect a feature like flower 
colour, but leas so when they concern в characteristic 
like glucoside content, as in Trifolium repens. Races 
differing in chromosome number may show a wide 
range of morphological distinctness. In the British 
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i oytologically heterogeneous species exist like 

Iris peeudacorus in which no serious attempt at 
taxonomic subdrvision has been made because of 
&pparent morphological homogeneity, while in other 
instances (for example, Monotropa hypoptthys and ite 
segregate M. hypophegea) taxonomio subdivision pre- 
ceded the discovery of cytological heterogeneity. 
Populations differmg m chromosome structure are 
found within such species as Datura siramonium and 
Parts quadrifolia ; here again, from the point of view 
of orthodox taxonomy, much of this type of variation 
is cryptic. The exhibits of Dr. O. T. Prime and 
Mr. G. Panigrahi illustrated some of the complexities 
саара: Hp thp сүгү ot ee eae 
cryptic cytotypes within flowering plant species, the 
former dealmg with Arum maculatum and A. neglectum, 
and the latter with Caltha palustris, in which a truly 
astonishing range of chromosome numbers has been 
reported. 

The relationship between the categories of the older 
and newer ‘taxonomies’ was discussed in ps by 
Dr. J. Healop Harrison (University College, London) 
and Mr. J. 8. L. Gilmour (University Botanio Garden, 
Cambridge). Dr. Heslop Harrison stated the case 
against any attempt to give narrow genetical defini- 
tions to nomenclatural taxonomic categories, and 
particularly to the species, pointing out that in prao- 
tice binomials are given to variational units of many 
different types. Even with outbreeding sexual 
organisme, uncompromising genetical definitions, 
based, for example, on fertility/sterility criteria, are 
either inoperable in practice or produce resulta widely 
at variance with those arising from the use of arttera 
derived from comparative morphology. The more 
subtle biological species concepts such aa that of 
Mayr have abandoned any pretence of pe 
an experimental test of species status, in effect 
ultimately come simply to describe some of the bio- 
logical properties of the ‘good’ species of taxonomy. 
If the categories of nomenclatural taxonomy are 
maintained with their present general- "purpose appli- 


cation, the need may still exist for classifica 
tions based upon genetical, oytolog or other special 
criteria in genecological and research. It 


remaing questionable, however, whether a ‘taxonomic’ 

approach is now required at all in evolutionary studies, 

where the requirement is to investigate processes 
rather than to recognize stages. Mr. J. 8. L. Gilmour 
said that all classification should have & purpose, and 
that the attributes chosen for the construction of 
classifications аге naturally selected with regard to 
their purposes. Orthodox taxonomy has achieved a 
high measure of succeas in producing a classification of 
the plant kingdom based prinoipelly on morphological 
attributes, taking distribution also into account. The 
so-called experimental taxgnomy, with its concern. for 
the ргосеввев of mioro-evolution, has different aims 
and therefore adopte different criteria. The facta dis- 
covered in experiment may, of course, have relevance 
to orthodox taxonomy, but it would be a mistake to 
attempt to absorb the i categories into 
nomenclatural taxonomy in the belief that the latter 
would thereby be ‘improved’. Disagreement still 
existe ag to how the tal categories them- 

Gives ald ыо мае in els RO 
terminology ів ohaotio. It is with the hope of ан 

ducing some semblance of order that a Е 

of the ‘deme’ terminology! has recently been formu- 

alted after discussion between several British gene- 
oologista and taxonomists. The use of Turesson’s 
geneoological category system was illustrated in a 
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paper by Dr. O. H. Andreas (Univerarty of Groningen), 
who, describing the Dutch forma of Stellaria nemorum, 
said that while there might be doubt as to the appro- 
priate taxonomic ranks to be given to these, they are 
to be looked upon as eoo boing olearly differen- 
tiated in their ecological to 

Dr. H. Hamshaw Thomas (University of Oem- 
bridge), in directing attention to the stability of 
many speaiflo characters as revealed by the fossil 
record, ‘provided & valuable counterbalance to the 
impression of complete fluidity во easily gained from 
many present-day discussions of the зе pisse 
of flowering planta, There are few fossil records of 
angiosperms continuous over long periods of time 
such as exist in various animal phyla, but from the 
available evidence it 18 clear that certain generic and 
even specific characters have been extraordinarily 
stable. Identifications of the leaves of genera such as 
Acer, Betula and Populus in early Tertiary deposite 
have been amply confirmed by wood and pollen 
studies. Remains of flowers are not abundant, but 
such as are available—Populus and Oinnamomum in. 
Oli amber, for example—testify to the antiquity 
and stability of present-day types. Certainly there is 
“little in the record to support the concept of gradual 
evolution from & proto-angiosperm with flowers oon- 
sisting of a mass of ‘fertile leaves’. 

The moreasing importance being attached to vege- 
tative features in the treatment of critical taxonomic 
groups among modern flowering plants was illustrated 
a M Т T. G. Tutm and Dr. R. 

(Royal Botanic Gardens, Kew). For several 
reasons, not ‘the least being their lesser liability to 
environmental modification, floral parta provide most 
of the technical di ic features cited in Floras ; 
nevertheless, said Prof. Tutin, the experianced field 
botanist recognizes most of his planta by their general 
appearance, to which vegetative features contribute 
by far the greatest part. In many anemophilous 
alliances, the reduction and standardisation of floral 
pattern is such that few diagnostic features oan be 
derived from this source in any case, and in families 
like Chenopodiaceae and Graminese, discrimmation 
of species requires the adoption of other criteria, 
including habit, colour, and vegetative and anatomical 
characters, many of which can only be assessed by 
measurement. Among British grasses, anatomical 
features have for some time been used for the reoogni- 
tion of critical taxa, and more recently features of the 
leaf epidermis пахо Deve valuable for the separation 
of species not y distinguishable in other ways. 
They oan, for le, be used to discriminate 
Pucotneliia distans P. pseudodisians, and provide 
justification for the recognition as a seperate entity 
bÊ thé eco tib Tah taxon, Puscmallia martina var. 
hibernica of Praeger and Druce. Dr. Melville explained 
the signifloance of characteristics derived from the 
foliage of arboreal species where the flowers are either 
not available or useless as & source of taxonomic 
characters. Although leaf shape may show great 
variation during growth, the sequenoe observed from 
youth to maturity and from the beginning to the end 
of a season's growth follows a consistent plan, and 
such & sequence—the leaf spectrum—may be treated 
as а single complex character. A study of elm hybrids 
suggests that коскыш ашыр 
part of the leaf spectrum may be mamly derived from 
one parent, while those oontrolling another part may be 
inherited from the other. The spectrum may thus vary 
m & complex manner; but is not beyond interpretation 


* with & knowledge of the characteristics of the parenta. 
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The taxonomic problems of cryptogams were dis 
cussed in papers by Prof. I. Manton (University o 
Leeds), Prof. A. Burges (University of Liverpool) en 
Dr. E. W. Jones (University of Cambridge) and illus 
trated by exhibits by Dr. 8. Walker, Mr. J. D. Lovi 
(both of the Univ of Leeds) and Dr. E. Burrow 
hoc ead cece E th of the University of Liver 
pool). Surveying recent work of the Departmen: 
of Botany of the Univermty of Leeds on the cyto 
taxonomy of ferns, Prof. Manton streased that witli 
pteridophytes, as with flowering plants, the mor 
phologically based ies of taxonomy generally 
embrace complexes of infraspeoiflo units distinguish 
able by physiological, cytologioal or other charac 
teristics. In such common British species aa Asplentun 
adiontum-nigrum, A. trichomanes, Polypodium vulgar» 
and Cystopteris fragilis, different coytotypes exist whiol 
possess independent geographical distributions and 
ecological tolerances. .U: of these species 
requires knowledge of the world distribution of the 
component races, while the inter-relations of the races 
themselves can be examined by the analysis of chrom. 
osome iring in artificial hybrids between them 
The resulta of the examination of the distributional 
patterns of the cytotypes are ocoasionally found tc 
contradict generally held principles derived from 
angiosperm studies. Thus the thesis of а oorrelatiom 
between increasing levels of polyploidy and increasing 
latitude finds no general support from fern cyto- 
taxonomy. A prelimmary survey of the fern flora of 
Ceylon in which 60—70 per cent of the known species 
have uu examined cytologically shows that in thie 

tropical island some 60 per cent of the ies are 
lyploid, with 58 per cent in the British. 
fe whee species have been investigated. 
See y within species, it is often found (as, for 
example, with fragilis and 
dilaiaia) that it ів the races of lower chromosome 
number which poasess the more northerly ranges. Im 
exhibits ing with fern cytotaxonomy, Miss M. G. 
Shivas dealt with the relationship of the two sub- 
species of Aepleneum adianitum-ngrum in Britem, Dr. 
B. Walker presented date on the Dryopteris spinulosa 
complex in Europe, and Mr. J. D. avis Шоно 
work on the problem of Asplenium trichomanss. The 
last-named case is typical of many arising with pteri- 
where characters have perforce 
to be drawn from foliar characters whioh are 
notoriously plastic. No qualitative differences have beers 
found to separate the two cytotypes of A. irichomanes, 
although they are distinguishable on the basis of quanti- 
tative characteristios including, especially, spore size. 

Commenting on the problems of fungal systematics, 
Prof. A. Burges said that many of the difficulties 
encountered with flowering plante exist, often im 
aggravated form, together with others peculiar to the 

from the special genetical mechanisme 
found in it. Heterokaryosis, for example, provides m 
mechanism of variation eled among the 
higher planta, and there have been few attempts tc 
develop new concepts of species in the fungi to take 
such phenomena into account. The diffloulties which 
arise in all biological taxonomy from the fact that 
what is being classified is а ‘slice’ at в given tme of am 
evolutionary continuum are i in genera 
such as Pucotnéa, where a short generation time means 
& very much higher potential evolutionary rate. 
Wheat rust races in Australia have been known to 
replace each other over an area of continental dimei. 
sions ‘in periods as short as two years. Phenotypic 
plasticity—a source of difficulty in higher plant sys- 
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ematios—is often encountered in extreme form in 
ungi. The different manifestations of the same 
»rganism on different hosta, or even on different parte 
X the same host, are sometimes so dissimilar ав to 
14ve led to their classification m different genera. 
Only culture techniques oan serve to clarify situations 
such as these; but, even so, problems of typrfloation 
«nd nomenclature remain soute. 

Biochemical and other physiological criteria have 
yecome of importance in and bacterial sys- 
matics ; but во far they have not assumed signifloance 
n the classification of the bryophytes, although, as 
amphasized by Dr. E. W. Jones, the search for new 
Axonomio characters’ in this group continues. Early 

«ryophyte systematists placed reliance largely upon 
iroe morphology of vegetative and reproductive 
organs; but, more recently, anatomical and histo- 
ogical characters have sasumed primary importance 
n species discrimination, and even cytological features 
ike the and nature of oil bodies in the living 
ells. parta of the bryophyte thallus seem to be 
rusceptible to environmental modification, and recent 
witical culture work which has demonstrated that 
nany described forms are not genotypically distinct 
«aa led to the relegation to synonymy of many species 
ameg. There is little agreement, however, as to what 

«hall be taken as ies limite, and the tendency is 
o call every recognizably different genotype a species 
iowever alight ite distinctive features. The apomiotio 
production of minor variante by vegetative means 

adds to difficulties here. Dr. Jones pointed out that 
my theoretical difference between the species concept 
ms applied to bryophytes and to phanerogams lies in 
iis fot that tho уруну plant is ths аеру 

-vhereas the phanerogam plant is the sporophyte, 

Wdybridiration has thus unusual consequences: it is 
oommible, for example, to have a hybrid capsule 

mttached to a non-hybrid gametophyte. Hybridiza- 
tion oan also complicate algal systematics, and in 

«heir exhibit Dr. Burrows and Dr. Lodge demonstrated 
10w the hybrid index technique devised by Anderson 
“or flowering-plants has proved applicable to the 
analysis of hybrid swarms involving British species of 
“uous. Environmental modification m also a compli- 
wating factor in this genus. Variation in Fucus 
xmnoulosus and F. snflatus shows some of 
»oologioel correlation, and, in rough water, planta of 
he two species are very similar in their growth form. 
Jultural methods have been devised, and are 
o reveal whether or not the named habitat forms of 
she two species have a genotypioal basis. 

The importance of the development of oulturmg 
nethods was also apparent in exhibits illustrating 
jurrent work on British flowering-plante. Mr. P. F. 
Yeo (University of Cambridge) showed how taxonomic 
problems in the serni-parasitio genus Euphrasia are 
amenable to investigation now that the technique 
of cultivation using Plantago lanceolata as a host has 
neen perfected ; the relative mgnifloance of environ- 
mental and hereditary effects can now be assessed and 
the reproductive biology studied. Mr. D. H. Dalby 
{University College, London) has developed a suitable 
;»»ahnique for the cultivation of the salt-marsh genus 
Salkicornia. He demonstrated how in this genus, 
«here reduced floral structure has resulted m a 
reliance on vegetative features for the discrimination 
of taxa, progeny tests have shown variation in habit 
uo be hereditary in some instanoes and environment- 
ally conditioned in others. Two oytological series, a 
diploid and в tetraploid, exist in southern England, 
and parallel sequences of habit-types occur in each. 
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Hybridization as a complicating factor in the 
taxonomy of oritioal groups was illustrated in the 
exhibits of Miss W. T. M. O'Connor (University of 
Liverpool) and Mr. P. Gay (University College, Lon- 
don). Miss O'Connor showed how hybrid swarms in- 
volving Centaurium litiorals and C. minus could be 
analysed by the use of Anderson's hybrid index tech- 
nique, and Mr. Gay provided new data on the 
variability of Erica otitarts, a Lusitanian heath which 
in Britain, at the northern end of ita range, is ap- 
parently severely affected by hybridization with Erica 
teiraliz. Mr. Gay put forward the hypothesis that 
the Irish E. mackaiana may be the product of the 
hybridization of E. ciliaris and E. tetraliz. . 

In the concluding paper of the conference, Dr. W. B. 
Turrill urged в ‘synthetic’ approach to the taxonomic 
problems remaining in a flore like that of the British 
Isles, where the methods of comparative morphology 
are approaching the limite of their usefulness. Bemg 
opposed to any segregation of experimental from 
orthodox taxonomy, he felt that taxonomists should 
be prepared to use any kind of character which might 
help to make a more widely useful classification. He 
was particularly insistent that the methods of syn- 
thetic taxonomy are in no sense closed to the amateur 
botanists who form the greater part of the member- 
Bhip of the Society: in fact, they open up to the 
amateur a new and largely untouched field in which 
almost any effort will contribute new knowledge. 

In an evening meeting during the conference, 
Prof. A. R. Clapham (University of Sheffield) and 
Dr. 8. M. Walters (University of Cambridge) reported 
to guests and members the considerable measure of 
progress made in the organisation of the scheme for 
the production of a distribution atlas of the British 
flora, since guarantees of rt for the project had 
been received from the Nuffield Foundation and the 
Nature Conservancy. Details of the schame have 
been discussed by Dr. Walters in & recent article’. 

The smooth progre of the conference was largely 
due to the work of Dr. J. G. Dony, in charge of the 
organization. It is expected that the full proceedings 
will be published in book form. 

1 Gilmour, J. 8. L., and Gregor, J. W., Nature, 144, 333 (1089) 
з Walters, 8. М, Waters, 178, 1079 (1954). 


TOTAL SOLAR ECLIPSE OF 
JUNE 30 


BRITISH EXPEDITIONS’ RESULTS 
By Paoe. К. O. REDMAN, F.R.S. 


N account of several favourable factors, extensive 

ions were made by European astronomers 

to observe the total solar eclipse of June 80; totality 

was of reasonably long duration, 24 min. on the centre 

line, the sun was in & good ster fleld, weather pros- 

mod were reasonably promising, and the belt of 

totality was easily &ooesmble in Norway and Sweden. 

This article is an account only of the activities of 

British observers, on the ground in Sweden and in 
the air north of Britam. 

In general, the actual weather conditions were 
disappointing. The chances of & clear sky had been 
rated highest (a little more than 50 per oent) for the 
coasts of Sweden, and the east-ooast island Oland 
had been chosen for the site of many expeditions. 
Öland, however, with most of the Swedish mamland, 


„948°, 


was covered with thick aloud and so far as is known 
few observations of any value could be made there. 

Farther east and somewhat off the oentre-line, the 
island of Gotland had a good sky, while on the west 
coast of Sweden, to which most British astronomers 
had gone, totality was seen through thin cloud. In 
addition to conventional ground parties, a number 
of aircraft flew to various parta of the totality 
belt, north of the Shetlands and north-westwards 
towards Greenland, with results mentioned in more 


. detail below. 


The Royal Greenwich Observatory supplied two 
ies of observers, Dr. R. d'E. Atkinson went to 
- Oland, to continue work done by him at’ the 1948 
and 1952 eclipses, when he had made photographs of 
the solar crescent near totality for purposes 
and also to study the profile of the moon’s limb. On 
the west-coast uland Syd-Koster, near Strömstad, 
Mr. T. Gold and Dr. A. Hunter, with assistance from 
Moearg. D. W. Sciama and E. W. Bastin, had erected 
в 7-0. refractor of 21 ft. focal length with the purpose 
. of photographing the star fleld around the sun, to 
measure the relativity displacament. In such work 
the star images can be distinguished against the 
baokground of corona only if general conditions are 
very good; but on this occasion the sky was not 
perfectly olear and somtillation was moderate, BO 
that the photograph obtained shows little but corona. 
The work, however, gave valuable experience with а 
novel telescope shelter which might well be copied at 
future eali 
Also on Syd-Koster was a group from the 'Cam- 
bridge Observatories, Prof. R. б. Badman. Dr. D. W. 
Dewhirst, Dr. H. von Kluber and Dr. A. H: Jarrett 
(of the Bt. Andrews Observatory), alongside & group 
from the London University Observatory, Prof. 
С. W. Allen, with Messrs. C. R. Spratt, Е. W. Foster 
and A. 8. Assad. These two groups were given mush 
general assistance by Mrs. L. von Klüber, Mn M. F. 
Ingham and Mr. Jan Higbom. Prof. rera уне 
graphed the chromospheric a large 
alit spectrograph of 24 ft. Seal’ leti with an 
unusually good plane grating lent by the Mount 
Wilson and Palomar Observatories. The spectro- 
graph was fed by & coslostat and a concave mirror of 
36 ft. fooal length. Both second and third contact 
photographs were considerably under-exposed, mainly 
on account of the poor sky. Drs. von Kluber and 
Jarrett were engaged in an experiment which has 
been repeatedly tried without succeas by various 
eclipse observers durmg the past twenty-five years, 
namely, to photograph the corona in the light of the 
green line at 5303 A., doing this through a Fabry— 
Perot interferometer so that the frmges are super- 
posed on the picture. From measurement of the 
fringes one may hope to obtain information of local 
movements and rotation of the coronas, and of the 
distribution of kinetio temperature. The strength of 
the green coronal line varies with the sunspot oyole ; 
the eclipse fell at sunspot minimum in a time of quite 
exceptionally low solar activity, and the 5308 A. line 
was known from ocoronagraph observations to be 
unusually faint. Despite all the unfavourable con- 
conditions, successful photographs were obtained 
showing interference fringes, в tribute to the extreme 
-care and thoroughness with which the apparatus had 
' been designed and prepared. With the third Cam- 
bridge instrument, a quartz (slit) spectrograph fed by 
a ooncave mirror of 8 ft. focal length, Dr. Dewhirst 
obtained good photographs of the ultra-violet 
chromospheric spectrum at both second and third 
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contacts. These are to be used to measure the eleotro: 
temperature of the chromosphere by Zanstra’ 
method. 

The London University Observatory’s programm 
was aimed ially at the outer corona and wa 
therefore considerably affected by the thin ооп 
The fall programme of work was carried through 
but to what extent the sky has affected the result 
will only be known after measurement of the plates 
Prof. Allen and Mr. Spratt took a series of calibrate 
photographs of the corona, some in blue and som: 
in red light, using two cameras mounted on the sam: 
polar axis (focal lengths w 1 metre) At abou 
7 metres in front of each camera, on its optacal'&xie 
was an ocoulting disk designed to remove the inne 
corons, or to reduce ita light in a pre-determinex 
way by vignetting, so that a great range of surface 
brightness in the corona could be covered satisfactoril= 
in one exposure. The two disks were mounted on » 
wooden tower and driven laterally at the appropriate 
speed to retain alignment with the cameras durin» 
totality. Meanwhile, with a second instrument, t 
fast one-prism alit speetrograph having an f/1 camer» 

. Asses 


‘of the Maksutov type, Mr. Foster and 


obtained & number of photographs of the corona 
spectrum. The spectrograph was fed by a cclosta 
and small telescope, and in the optical train precedinj 
the alib was an oooulting bar having essentially the 
a ا و‎ 


"On led land tho Bt. À Bt. Andrews University Observatory 
ат by Prof. Е. Fmlay-Freundlich, co 
operated with the Potsdam Observatory in a thorougt 
and elaborate attempt to observe the relativity dis 
placement of stars near the sun. The expeditior 
shared the complete disappointment of many othen 
in this part of Sweden. 

Of various observations from the air, two deservi 
mention. Mr. J. Paton, of the Department of Natura 
Philosophy, University of Edinburgh, was a passenge» 
in an R.A.F. machine flying to the belt of totali 
ag part of a navigational exercise, and during eclipse 
tried without success to detect a daytime surora 
with the help of interference filters isolating the grees 
auroral line. Although the attempt was made in t 
zone of high auroral frequency, it was not favourec 
by the present very low level of solar actavity, whick 
ів likely to be associated with an absence of strong 
aurore. 

Important work was carried out by Dr. D. E 
Blackwell and Mr. J. P. Hignell, of the Cambridgr 
Observatories. With very generous assistance fron 
the R.A.F., they photographed the outer corona i 
exoeptionally good sky conditions (and m consider 
able personal discomfort), through the open door of є 
special Linco bomber flying at about 30,000 ft 
They used a specially designed multiple camera 
giving eight images simultaneously on one plate, o 
varying intensities and polarizations. The object wa: 
to get better measures of the surface brightness anc 
polarization m the outer corona, where existing dati 
are known to be unreliable, to a greater distano 
from the sun than would be possible with observation: 


the 

Av Cambridas, Ван ihe Gudea edlives was partial 
measurements of solar radio noise were made by th: 
Cavendish Laboratory’s radio astronomy team under 
Mr. M. Ryle. Since much of the radio radiation arise 
in the corona there is no great advantage, exoeps 
possibly at very high frequencies, in restricting 
observing sites to the belt of optical totality. Thx 
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Cambridge observations, made on five wave-lengths 
over the range 0-6-8 metres, aimed аф cheokmg 
resulta obtained in other ways for the distribution of 
radiation emission over the corona. 

Observers fram the Royal Greenwich Observatory 
were financed by the Admiralty, while those from the 
Wambridge and London University Observatories 

were supported almost wholly by a Government 
edu) from the Royal Society through the Joint 
Permanent Eolipee Committee. St. Andrews observers 
were also supported in part from this grant. The 
astronomers concerned have also been grateful for 
generous assistance from other sources. Much help 
was received from the R.A.F., and also from the 
Swedish authorities, who through Prof. Y. Ohman, 
of the Stockholm Observatory, made arrangemente 
to facilitate travel, Customs inspection, eto. in 
Sweden. Residents in Sweden livmg near eclipse 
carps treated the vimting astronomers with great 
inndnese. 

In addition to regular observers engaged on speorfio 
pro of mvestigation, a party of about 140 
members of the Royal Astronomical Society and the 
British Astronomical Association saw the eolipee 
through thin cloud in western Sweden, and & small 
number of others viewed it from airoraft north of 
Britain. 


OBITUARIES 


Dr. O. J. R. Howarth, O.B.E. 


De. О. J. R. HowazrH, who died on June 22 at 
the age of seventy-seven, was one of the earliest 
recruits to the Oxford School of Geography after 
he had taken the Final Honours School of Modern 
History m 1900, and geography remained his pro- 
fessional interest throughout his life. He edited the 
“Oxford Survey of the British Empire” in 1914 with 
Prof. A. J. Herberteon and wrote a number of text- 
books for the Oxford University Press. Later he 
became specially interested in protecting the oountry- 
side and in town and country planning, and in 1937 
he wrote “Тһе Scenic Heritage of England and 
Wales” for the Council for the Preservation of Rural 
England. He was president of Section E (Geography) 
of the British Association in 1951 and president of 
the phical Association in 1958, when his 
address t with the importance of teaching geo- 
graphy from a Commonwealth point of view. 

is Major occupation, however, was the secretary- 
ship of the British Association, which he held for 
thirty-seven years—from 1909 until 1946. During this 
time the activities of the Association underwent oon- 
siderable changes, a8 with the general recognition of 
the national importance of science and scientific 
research, for which it had striven so hard in the 
nineteenth century, some of ite functions were 
gradually taken over by other bodies. The Association 
owes в great debt to Howarth for his long and 
devoted service, and to the skill and economy with 
which he oarried on ita administration with a very 
small permanent staff. І know from my own 
experiance how grateful successive local secretaries, 
who had to organize annual meetings of increasing 
size, were to Howarth for his wise advice and guidance 
on all the details of the arrangements on which the 
smooth working of the mestmgs depended. 

The future of the Association, how it oould best 
fulfil ite purpose under changing conditions, was the 
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constant thought in Howarth’s mind, and his know- 
ledge and experience was of the greatest value to 
succesive general officers. One great servioe he 
rendered was his short history of the Association, 
“A Retrospect, 1831-1931”. It gives in a short 
compass a masterly sketch of the fortunes of the 
Association during its first century. In it Howarth 
concentrated the resulta of many years of study, 
and from his knowledge of the outstandmg per- 
sonalities and episodes, and with his orisp, clear 
style, he showed how much the Association had 
contributed to the advancement of British science. 
The idea of the book was first suggested in 1919 by 
Sir Charles Parsons, who made a us contri- 
bution towards the оовь of its publication in 1922. 
Later, again at his suggestion and with his help, it- 
was revised and brought up to date for the centenary 
meeting of the Association in London in 1931. 

During the long ргевійепоу of Sir Richard Gregory 
during the Second World War, interest in the Associa- 
tion was kept alive by & series of conferences on 
topics of immediate public concern and on the 
problems that would arise when war ended. Their 
success owed much to Howarth’s untiring enthusiasm 
and hard work. It was his great satisfaction to see 
the Association emerge in 1945 stronger in heart than 
ever and ready to assume even larger burdens. 

Most modest as to his own ability, quiet and 
unsssuming, Howarth valued above all else in his 
career the opportunity the British Association gave 
him to enjoy the friendship of some of the leaders 
of science, and with their help to uphold its great 
traditions. He was looking forward eagerly to the 
meeting next September in Oxford and to renewing 
memories of the 1926 meeting with the small band 
of survivors ; but that, alas, was not to be. Almost 
his last act was to prepare a t for the British 
Council on the history of the Association ; but he died 
before he could record it. 


Mr. E. F. Law 


By the death of Edward Fulton Law on May 22, 
In his sevanty-seventh year, the profeasion of metal- 
lurgy loses one who had been closely identified with 
the rapid pro which has been made both in 
ferrous and in 
past fifty years—as a contributor to the proceedings 
Df the Iron and Steel Institute and to those of the 
Institute of Metals and as a in a firm of 
consultants (Messrs. Riley, Harbord and Law, of 
Westminster) until the time of his death. 

With a background of training which included 
chemistry under Tilden at the Royal College of 
Science (1894-98) and metallurgy under Roberts- 
Austen at the Royal School of Mines and at the 
Royal Mint (1898-1902), Law was one of & group of 
young men (among whom were H. C. Jenkins, А. 
Stansfield, W. H. Merrett, О. F. Hudson, d. D. 
Bengough, H. C. prn c ag Agni Rosen- 
apes under Roberte-Austen’s 
in all of whom the spirit 


of of inquiry i varying 

his private laboratory at the Mint. It was 
eo that Law took part in the work of the Alloys 
Research Committee of the Institution of Mechanical 
Engineers, which was still in at the time 
when the recently published Fifth Report had done 
so much to arouse interest in the application of tho 
pyrometer and the microscope to industrial problem `. 


-ferrous metallurgy during tho, 


» 
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It was, in fact, in the rapidly developing art of 
a at the turn of the century that Law’s 
exceptional manipulative skill found full expression. 
This is abundantly shown by the quality of the photo- 
micrographs which appear m his contributions to the 
publications of the Iron and Steel Institute, to those 
of the Institute of Metals and particularly perhape 
those which appear in the successive editions of his 
work on “Aloys and ther Industrial Applications", 
first published as one of Griffin’s Metallurgical Series 
of text-books in 1909. The frontispiece to that 
volume, = reproduction in oolour of heat-tmted 
Micro-sections, is one of Law’s skilful adaptations of 
the facilities afforded by the autochrome plates 
. (which had just been introduced by MM. Lumière, 
of Lyons) to differentiate mioro-constituents under 
high powers. This early application of colour photo- 
graphy to арк work formed the subject of 
в short paper to and Steel Institute in 1908 
and attracted the attention and interest of the Royal 
Microscopical Society and of the Royal Society of 
Arta, to which bodies a number of examples were 
` exhibited. 

After & period of practices in Westminster, 
from 1903 onwards, Law became associated with the 
late F. W. Harbord (of Meers. Riley and Harbord) ; 
but shortly before the First World War he accepted 
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an appointment with Meers. Sr W. G. Armstrong 
Whitworth and Co., Ltd., at their establishment a 
Openshaw, Manchester, whore he remained unt 

1022 in charge of the production of armour-plate 
He then returned to Westminster as a partner in the 
firm with which he had been formarly associated. Ti 
1939, however, at the outbreak of the Seoond Work 
War, his previous links with those responsible for 
naval construction had led to a requeet by th» 
Admiralty that he should join the late Sir Btenley 
Goodall at Bath. He remained there during th 
earlier years of the War, afterwards returning t 
DEE n А DM M к 
Harbord, to resume his oonsulting practice, 
association with Mr. Vernon Harbord and Mr. Т. a 
Howard. 

Mr. Law was an aæociste of the Royal School o! 
Mines and a Carnegie silver medallist. After serving 
for many years on the Counoi of the Iron and Stee. 
of that body ш 1950. He was also an original mambem 
of the Institute of Metals. His engaging personality 
and long experience in helping to solve many o 
the diffloulties with which engineers and metal. 
lurgists had been confronted had brought him 
valued friendships throughout Great Britain. 

8. W. Sacre 


NEWS and VIEWS 


Mining at Sheffleld: Prof. |. С. F. Statham 


Pror. Їнї О. Е. STATHAM, who has just retired 
from the chair of mining in the University of 
Sheffield, was born in Staffordshire and was 
educated at the University of Birmingham. He went 
to Bheffüield in 1919 as a lecturer m the Mini 

t and succeeded the late Prof. Douglas 
Hay as head of the t in 1025. In his 
early years on the steff he oarried out a number of 
researches on the ventilation of mines and ancillary 


problems, and later, as head of the Department, he ` 


continued to initiate and research on this 
and other of mming. He was responsible for 
the initial ntal research work concerning 
flame-proof enclosures for mining electrical А 
ш шо мс шеш тош басш O томан 
' of mining switchgear. His services as a consultant 
have been much in demand both in Britam and 
abroad, and his outstanding contributions to mining 
education and research have been i by the 
awards of the Futer’s Gold Medal of the National 
Assocation of Colliery the Thornton 
Medal of the Association of Mining Electrical 
and Mechanical Engineers and, more recently, the 
Douglas Hay Medal of the Institution of Mining 
Engmeers. He is a past-premdent of the Midland 
Institute of Minmg Engineers, a vice-president of the 
Institution of Minmg Engineers and в past-preaident 
of the Institute of Mine Surveyors. When Prof. 
Statham went to the t, he found it housed 
in a few rooms at the t of the Applied Saience 


' Building; but in 1932 it acquired & new and larger 
building, and this, m 1953, was extended to meet the 


expan requirements of the reorganized coal 
: оаа 
have been largely his ity. Although he 
reached the retirmg age in 1952, he was invited to 
stay on for a further two years to complete his 
-, labours in creating the large Mining Department, 


fully equipped for modern teaching and research, 
that to-day stands ав a lasting tribute to his tenure 
of the Sheffield chair. 


Prof. F. S. Atkinson 


Pror. BrarHaar is being suooeeded by Mr. Е. 8. 
Atkinson, ab present assistant to the production 
director of the North Eastern Division of the 
National Coal Board. Mr. Atkinson was educated at 
Chesterfield Grammar School and the University of 
Sheffeld, where he graduated B.Eng. with honours 
and obtained the Diploma in Mining m 1922, at the 
same time his app at the Tinsley 
Park Oollery Oo. From 1924, Mr. Atkinson was 
successively assistant to the manager of Frickley 
Colliery and manager of Hatfield Mam Oolliery until 
his appointment to the chair of mining in the 
Univermty of Leeda in 1986. He resigned from the 
ohair in 1941 on his appointment as mming agent of 
ae Colliery. In 1046 he was appointed chief 

of the Indian mines owned by Shaw 
Wallace and Oo. Ltd., which post he held for three 
years until he went to his resent poertion with the 
National Ooal Board. Mr. Atkinson thus has a wide 
knowledge of the mining industry, both in Britain 
and abroad; he has published numerous articles in 
mining journals. 
Theoretical Physics at King’s шош; London : 
rof. C. Domb 


Тян appointment has been announoed of Dr. Cyril 
Domb to the char of theoretical physics m the 
University of London at King’s College. Dr. Domb 
was & major scholar of Pembroke College, i 
from 1938 until 1941 and graduated by way of the 
Mathematical Tripoe. During 1941—46 he was at the 
Admiralty Signals Establishment and from 1946 held 
a senior research fellowship at the Clarendon Labor- 
atory, Oxford. Since 1952 he haa been a University 
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meoturer in mathematics at Cambridgo; he was 
warded the Rayleigh Prize in 1949. Dr. Domb is 
Wistinguished for his work on the solid state, par- 
1oularly in relation to the statistical mechanics of 
o-operative phenomena. 


digher Technological Education In Great Britain 


Iw reply to a ion in the House of Commons 
o July 20, the cellor of the Exchequer stated 
bat the plans announced for development of higher 
echnological education in Leeds and Birmingham 

mpply only to work in the universities, and do not 
nolude the ing of technical colleges. A con- 
iderable constructional programme is being oerried 
aul with the assistance of non-recurrent grants to 
smprove and the accommodation at univer- 
ities for technological work, and the cost of the new 
:uildings for these studies which have been started 
n 1858 and 1954 is estimated at about £2-7 million, 
nost of which will be met by grant. 
A memorandum on higher technological education 
Mrafted by the Parliamentary and Scientific Com- 
mittee before the Chancellor of the Exchequer made 
iis first statement on July 13 states that there ів a 
sonsiderable unsatisfied demand for scientista, en- 
-ineers and other technologists in British industry, 
artioularly for metallurgists and chemical engineers 
and those able to take posta in management or pro- 
Muction. This demand is expected to grow, and the 
Jommittee considers that further government action 
© improve facilities for higher technological educa- 
ion is urgently needed. So far as the universities 
«re concerned, the Committee reoommends an 
nerease in the proportion of studenta of science and 
echnology within the present limits of student 
iumbers, and ion of postgraduate facilities 
sarticularly in flelds of study of importance to local in- 
lustrial interests. It also recommends ing the 
sonditions of admission to postgraduate work and an 
norease in the number of bursaries from government 
and industrial sources. As regards colleges of teah- 
1ology, the Committee recommends that a limited 
«umber, ultimately twenty, of oolleges of technology 
Ћоша be given charters as royal colleges of tech- 
mology, with the maximum academic autonomy, and 
‘nancial independence on a quinquennial basis such 
as the universities enjoy, subject to в special grants 
sommittee closely co-operating with the University 
irante Committee. Both the regional advisory 
*ounoils and the local authorities of the region would 
жә represented on the governing bodies as well as 
oientiflo, technological, industrial and commercial 
nterests. The colleges, which would include a reason- 
able infusion of the humanities in the courses, would 
«e entitled to award the degree of bachelor of tech- 
iology, and this should be of sufficient standard to 
qualify ite holder for postgraduate work in a univer- 
sity. The memorandum refers also to the shortage of 
science teachers and the need for mtensive and long- 
erm efforts by industry and the professional 
nstitubions to break down the prejudice of those 
leaving school against careers i applied soience, ав 
-el as the need for greater co-operation between 
ndustry and the universities and technical colleges 
n the interchange of staff and in other ways. 
*[nanclal Estimates tor the Department of Sclentific 
and Industrial Research 


Ix reply to questions in the House of Commons on 


Suly 20 regarding the Department of Scientific and 
‘ndustrial Research, Mr. J. R. Bevins, Parliamentary 
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Secretary to the Ministry of Works as representing 
the Lord President of the Council, said that the 
estimates for the present financial year provide for 
an inorease in gross expenditure of £71,440 and an 
increase of staff of 197 compared with last year. It 
is expected that about fifty of the additional poste 
will be filled by industrial staff, and moet of the others 
will be in the scientific offloer, experimental offloer 
and assistant (scientific) classes. Provision for в 
further two hundred posta, of which about fifty will 
be for industrial staff, is planned for each of the four 
financial years 1955-56 to 1958-59. The present 
establishment at the Chemical Research Laboratory 
is 198 compared with 184 in July 1953, and consists 
of 159 non-industrial and 34 industrial staff. Nine of 
the present twelve vacancies are expected to be filled 
in the near future. The major works included in the 
Depertment’s building programme for 1954—55 are 
the Hydraulics Research Station (£159,800), Mech- 
anical Research Laboratory (£254,600), 
National Ph Laboratory (£111,700), Radio 
Research Station (£92,500) and the Water Pollution 
Research Laboratory (£115,000). The Water Pollu- 
tion Research Laboratory will be completed and 
occupied this year, and the work at the Hydraulics 
Research Station should also be nearing completion. 

Work on the new Radio Research Station began this 
year and is expected to be completed in 1955—56. 

The provision for the National Physical Laboratory 
із principally for the commencement of construction 
of a new ship tank (for research and testing on the 
form of ships’ hulls and propellers), which is expected 
to take some four to five years to complete. 


Heavy-Water Reactor (Dimple) at Harwell 

Тин United Kingdom Atomic Energy Authority 
has announced that a heavy-water reactor (or atomic 
pile) which has been built at the Atomio Energy 
Research Establishment, Harwell, is now in operation. 
‘Dimple’ is a low-powered thermal neutron research 
reactor. The heavy-water moderator is contained in 
a tank which is surrounded by a graphite neutron 
reflector. Outaide this is a concrete iation shield. 
The reactor fuel is submerged in the heavy water. 
Бае Ludo оса eee 
can be changed quickly go that what is, in effect, a 
different design of reactor can be built up in & matter 
of a few days. The reactor will only be operated at 
very low power so that its structure does not become 
sufficiently radioactive to prevent the necessary 
handling. The behaviour of the wide variety .of 
design can, therefore, be investigated experimentally 
in & relatively short time. The versatility of Dimple 
will make it an extremely valuable tool in the design 
of future power-producing reactors and for measuring 
essential constants in reactor physics. One of the 
firat functions of Dimple will be to carry out experi- 
mental work for 0.448, the new and more powerful 
heavy-water reactor which is now being built at 
Harwell to provide the high neutron flux essential for 
some research purposes. 


European Atomic Energy Soclety 
RurnmsHwTATIVES from eight European Atomic 
Energy Commissions have agreed to estebhsh a 
European Atomio Energy Society (Société Europóenno 
q Rengia Atomique). The eight nations representod 
France, Italy, The Netherlands, 
Norway, Sweden, Switzerland and the United King- 
dom. The chief aim of the new Society is to promote 
oo-operation in nuclear energy research and engineer- 
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ing. To achieve this the Society will: (a) promote 
the &rranging at regular intervals of mternational 
meetings for scientists and engineers working in the 
fleld of peaceful application of nuclear energy; 
(b) promote the oireulation of reports and other 
information of unolassifled nature; (c) work for 
standardization of nomenclature and symbols in 
nuclear energy ; (d) promote the study of hazard and 
safety measures arising from the application of 
nuclear energy ; (в) promote publication of nuclear 
energy works, and poesibly encourage the establish- 
ment of an international journal in the fleld; (f) 
establish в centre of information on availability of 
nuclear energy materials and equipment. Partici- 
pation is limited to those nations which have already 
established nuclear energy projects. The statutes 
provide, however, that by unanimous decision of the 
existing members invitations to jom the Society mey 
be issued to other European Atomic Energy Com- 
missions which, in the opmion of the Society, have 
established such projects. 

The Society was formally established at a meeting 
at the Society in London on June 15, at which 
Bir John D. Cockcroft, director of the Atomic Energy 
Research Establishment of Britain, was elected 
president of the Society for the first year. Mr. 
Gunnar Randers (Norway) was elected executive 
vice-president, and Dr. Bertrand Goldschmidt 
(France) vice-president. The Society will be governed 
by a Council consisting of one delegate from each of 
the eight member organizations. A working group 
under the ip of the executive vice-president 
will take care of the activities of the Society between 
Council meetings. One of the tasks of the oe 
group of the Society ів to prepare internationa 
conferences on the application of atomic energy. 
The difference between the recently formed European. 
Atomic Energy Society and the European Nuclear 
Researoh Centre in Geneva should be noted. The 
Geneva establishment will carry out pure scientific 
research while application of industrial atomic energy 
is explici excluded from its activities. The 
European Atomic Energy Society is intended as в 
European forum for promoting the development of 
industrial uses of atomio energv. 


Closing of the Mushroom Research Station, Yaxley, 
and Transfer of Work 


As в result of the ts made between 
the Mushroom Ramer Association: Ltd., the 
Glasshouse Crops Research Institute and the Mmistry 
of Agriculture, the Mushroom Research Station at 
Yaxley, Petarborough, will close before the end of 
this year, and mushroom research will be resumed 
at the new Glasshouse Crops Research Institute, 
Littlehampton, аз soon as suitable buildings and 
by ba ey are ready. Of the staff at Yaxley, 
Mr. P. B. Flegg, Miss D. G. Gandy and Miss I. I. 
Warman will join the new Institute in due course. 
The director of research, Dr. R. L. Edwards, will 
remain at Yaxley until November 80 to complete 
the cropping experiments now in progreas and to 
prepare в final report; after that he will transfer to 
commercial mushroom-growing and practise as & 
private consultant. After the closing of the Station, 

communications concerning the research programme 
-should be addressed to Dr. W. F. Bewley, director 
of the Glasshouse Crops Research Institute, at first 
in Cheshunt, Herts, and later at the new buildings 
in Littlehampton, Sussex. for advice, 
* examination of samples, eto., should be sent to the 
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nearest horticultural offloer of the National Agr» 
cultural Advisory Service, who will forward them t+ 
his regional laboratory or to the Research Institut 
if necessary. Information concerning intornatione 
conferences on mushroom science oan be obtaine 
from Dr. R. L. Edwerds, at Ratoliffe Lodge, Sout. 
Luffenham, Oakham, Rutland. 


Meteoritics: a New Journal 


From the time of the inoepLion of the Meteoritioe 
Society m 1933, its Notes and Contributions wer 
published regularly in the monthly magazine, Popula 

, until December 1951, when that periodice 
was discontinued. By arrangement of the Council o 
the Society with the University of New Mexico, . 
new publication entitled Metsorttics: The Journal о 
the Meteoritical Society and the Institute of Meteoritic 
of the Univerniy of New Mexico has been established! 
The first number, consisting of an introduction an 
twenty-three articles, appeared in December last yea 
and serves ав a complete issue for 1958 (pp. 128 
obtainable from the Secretary of the Meteoritice 
Society, Dr. John А. Russell, Department o 
Astronomy, University of Southern Calfornia, Lo 
Angeles 7, Cal.; á dollars a year). Meteoritics i 
concerned with the investigation of the matter tha 
reaches us from space beyond the earth. "Prof. Е. С 
Leonard disousees ita recent progress and futur 
development in a paper which includes an addree 
delivered at the opening of the new Institute o 
Meteoritios—the only establishment of ita kind m 
the world—and a list of some fifty problems awaitin, 
solution or requiring further research. In respons 
to a onnaire as to the oontributions ane 
roblems thought to be most important, Pros 
ало n Brown states his conviction that study o 
trace elements and iso fractionation. will indicat 
the conditions under which meteorites were formed 
and Dr. F. L. Whipple lista among his major oon 
tributions the abeenoe of hyperbolic meteorites an: 
the recognition of planstoidal and cometary typet 
The articles cover a wide range of interests, one o 
the most notable being a systematio study of th 
formation of craters by high-speed particles. Th 
new journal, which is attractively printed and illus 
trated, is expected eventually to become & quarterly 
The editors and other offioers of both the Societ; 
and the Institute are to be congratulated on am 
initial suoceas which augure well for the future o 
their enterprise. 
The Starfish 


No. 7 of The Starfish, the journal of the Assooiatıon 
of School Natural History . Societies, has recenth 
been published (obtamable from G. I. Crawfordi 
18 East Drive, Carshalton, Surrey. 28. to non 
members). The journal is edited by G. I. Crawford 
Major Maxwell Knight and Ң. S. R. Fitter. It m 
with a report of the annual general meeting of th: 
Association and an account of the exhibition held ox» 
November 7 at the British Museum (Natural History» 
John Ounsted describes the Botanical Sooiety of th: 
British Iglees, stressing the facilities ib offers te 
juveniles. R. H. Winterbottom (Dulwich College 
records a winter census of gulls. Michael L. Elliot 
(West Buckland School) gives a fascinating an 
revealing account of how he keepe and studies adder 
in captivity. Patricia Brown (Orange Hill Girl 
Grammar School) describes how trout are kept a 
her school. Christopher N. G.-Sell (Bishop's Stort 
ford College) and some colleagues have been makin; 
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observations on moths with the use of а mercury 
vapour light-trap. The fauna of the umbels of cow 
parsnip (Heracleum sphondylium), the majority of 
which was insects, is decribed by R. G. Pearson 
(Dauntaey'a School). R. William Boardman (Bishop’s 
Stortford College) presents а unique ecological study 
—the oryptogams of a derelict cucumber house. The 
journal concludes with reporta from member schools 
and some reviews of natural-history books. 


Wheat Breeding In the Near East. 


ATTHMPTS to improve cereal production necessarily 
include a study of host-disease relationships. At the 
third meeting of the United Nations Food and 
Agriculture ization on wheat and barley 
breeding m the Near East, held recently in Damascus, 
Dr. T. Abdel-Hak gave an account of work at Giza 
Experiment Station on the relative susceptibility of 
wheat varieties to stem rust, bunt and flag smut, and 
Sats hysiological races of stem rust in b, 

ria wd Turkey. Of 236 varieties of wheat xuoed 
teal in Egypt or introduced from other countries, 
fourteen proved resistant to all three diseases and 
were thus suitable for future breeding programmes. 
Resistance to stem rust was leas general than to bunt 
or smut and also varied with the physiological race 
of rust present, Reliance being the only variety of 
wheat nearly immune to all the stem rusts so far 
isolated in Egypt. Prevalence of the different races 
might change from one year to another. The same 
race (17) had been predominant in Egypt since 1949; 
but & new one (53) isolated in 1950 had greatly 
mereased in importance by 1953. Басе 17 was also 
predominant in Syria and Cyprus, whereas in Turkey 
Tace 14 occurred most frequently. Although certain 
races had been isolated in Turkey or Syria 
had so far not been found in Egypt, in general there 
was a great similarity both in the occurrence and 
prevalence of wheat stem rusts in all the Near Hast 
countries, This might indicate uredospore migration, 
and both further research and co-operation between 
the various oountries in the region are needed to 
determine the true facta of the case. 


Entomology and Public Opinion 


Tue United States Department of Agriculture has 
produced an excellent booklet describing the work of 
professional entomologista. The booklet has been 
designed particularly to help the layman to under- 
stand the part played by ‘pure’ and ‘applied’ 
entomology in his everyday life. Its o page 
shows в Dakotan farmer looking at ө of corn 
which has been devastated by locusta ; such incidents 
happened in the Dakotas in 1932. They have not 
happened since, and the rest of the booklet, with 
arresting pictures and proge, describes the reasons. 
The protection of food from insect pesta, the virtual 
elimination of yellow fever and malaria, the rare 
occurrence of plague, typhus and relapsing fever, 
protection agamst clothes moth and other insect 
peste in the home, are some of the topics used for 
illustrating the work done by government and other 
entomologists in the United States. Existing research 
projects in entomology are also described in a booklet 
whioh is to be commended ss a means of helping the 
layman to understand the nature and purpose of 
science. 


Application of the Electrical Potential Analyser 


ResmAROH Report No. 22 of the Aluminium 
Development Aseooistion (pp. 24; from the Associs- 
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tion, 1958; 7s. 6d.) contains a description of an 
electrical potential analyser for the solution of the 
problem of the determination of the torsion oon- 
stants for bulbs and fillets such as may be used in 
structural sections. The report is by P. J. Palmer, 
and the work was part of the investigations sponsored 
by the Development Association and conducted by 
Prof. 8. О. Redshaw at the University of Birmingham. 
The solution could have been obtained by the use 
of the methematioal relaxation method or by the 
expermental soap-fitm method; but the electrical 
analogy method, which is really the electrical equiva- 
lent of the relaxation process, is simple, rapid and 
accurate and Шые skill in operation. The 
electrical potential corresponds to the mathematical 
stress function. After a brief introduction and an 
outline of the mathematics of the torsion problem, 
ee Pinar describes the analyser and the operation 
A. uus endi te ot ee 
in the form of curves 
and aud tables and Bri deni to a number of sections Including 
angle fillets, T-junction fillets, single- and double- 
sided bulbs, and sections and filleta with unequal web 
thicknesses. For one of the test sections a detailed 
comparison between the relaxation and analyser 
solutions is given. The acouracy of the results 
obtained, about 5 per cent, is discussed, and it is 
stated that this could be still further mmproved if a 
larger number of internal points were used and if 
the accuracy of the external electrical resistances 
were higher. 
Announcements 


We regret to announce the following deaths : 

Bir Henry Clay, warden during 1944—49 of Nuffield 
College, Oxford, and president in 1929 of Section F 
(Economics) of the British Association, on July 30, 
aged seventy-one. 

Mr. H. E. Dale, C.B., principal aemstant secretary 
during 1927-35 to the Ministry of Agriculture and 
Fisheries, author of books on the higher Civil Service 
in Great Britain, on July 30, aged seventy-eight. 


De. G. W. A. Diox, of the Medical Research 
Council, National Institute for Medical Research, 
London, has been appointed to the chair of bac- 
teriology in The Queen’s University of Belfast. The 
following have been appointed lecturers in the 
University : Colonel D. R. Crone, civil engineering 
(surveying); and Dr. А. D. E. Pullm, physical 
chemistry. 

THE Association of Agriculture and the Burton 
Manor Residential College for Adult Education, 
Burton-in-Wirral, Cheshire, are arranging в course 
on “Biology and Geography”, to be held at the 
College during August 24-27. One day will be 
devoted to biological aspects with emphasis on 
agricultural crops and animal husbandry, and on 
another the main theme will be geography, in par- 
iad the changing pattern of the countryside and 

area of dairying districts of Cheshrre. 
былай сек Гло. The oourse 
is designed primarily for teachers of rural studies, 
but should also appeal to all those interested in the 
countryside. The inclusive fee, moluding acoom- 
modation, is £3 15s. Application forms, to be returned 
by August 18, oan be obtained from the General 
Secretary, Association of ioulture, 288—240 Abbey 
House, 2 Victoria Street, ndon, 8.W.1. 
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IN ALUMINIUM 


BANBURY LABORATORIES OF ALUMINIUM LABORATORIES LTD. 


LUMINIUM LABORATORIES LTD., a sub- 
sidiary of Aluminium Ltd., was formed in 1986 
to carry out research, development and exploration 
for the Aluminium Lid. group of companies. In 1988 
the Banbury Laboratories of the company were built, 
with the responsibility for research on the problems 
of fabrication and utilization of aluminium. The 
Beoond World War curtailed the activities at Banbury, 
the laboratories being taken over by the Ministry of 
Aircraft Production, and another similar laboratory 
' was built at Kingston, Ontario; in 1950-the Arvida, 
`` Quebec, laboratory was ‘was completed to carry out re- 
search in the fields with the extraction of 
the metal. When work at Banbury restarted in 1946, 
it soon became plain that the accommodation would 
not be sufficient for the volume of work which was 
envisaged aa a result of the expansion of the aluminium 
industry during the War. тшнде pha: enon 
extending the premises was therefore drawn up, and 
these extensions were finally completed in June last. 
Carried out at a cost of £800,000, they have trebled 
the floor area, giving & present total of 65,000 вд. ft. 
The main features of the extensions are a new two- 
storied north wing, 345 ft. long, housing laboratories, 
о оев and library, and a single-story experimental 


building of prototype plant and equipment. Every 
care has been taken in the design of the new pre- 
mises, by Sir Peray Thomas and Bon, to provide 
adequate facilities for the varied of experi- 
mental work oarried out. For exampie, the labora- 
tories and offices are heated throughout by radiant 
ceiling panels to allow full use of the floor space ; 
they are built on a modular principle with movable 
partitions which oan be re-arranged to meet future 
needs, and all isite services are built into the 
laboratory benches. Where necessary, air extraction 
and forced ventilation are provided, and full air- 
conditioning is supplied to certain laboratories where 
control is desirable. 

The work carried out at Banbury is of two types— 
research and service. The service work may be taken 
eee ee 

blems of associated companies, or in the 
wider ldo development of ота for lamin ‘The 


usa work intended to add to 
of knowledge about aluminium and thus aasist in the 
solution of future industrial problems. 
There are approximately a hundred members of 
the Research Department, inoluding about thirty-five 
graduates, divided into four groups; chemists, 
pu ii dd metallurgiste, and physicists. While each 
ры its own fleld of activity, there are many 
prob. requiring oo-operative effort, to joint 
work by the groups. Examples of this are 1 на арны 
problems іп metal deformation, where chemists 
engineers work together, and alloy ae 
which is & rao tackled jomtly by physicists and 
metallurgists. In this short article it may be sufficient 
to indicate the main interests of the different groups, 
„bearing in mind that similar and complementary 


. 


for 


‘Work ia ајвар o£ tisse Haida is custo ot by ibo elites 
laboratory at Kingston, Ontario. 


proceas, with per 
ticular emphasis on the thermal conditions рак 
in the cast shape and their relation to the streases 


parte. cuiu. sod um id physicists are 
jointly exploring the application of modern physical 
metallurgy doncepts to alloy formation. In this 


in the mechanmm of lubrication, the chemists are 
studying the formulation and chemioal behaviour of 
different mixes, the objects being to solve the prob- 
lems encountered in the use of cold-ro lubricants, 
which sometimes give stains when оо 
annealed, and to meet the 


brightening, anodizing and dyeing, and А теа 
A pilot plant for the study of the processes involved 
fil 


In the Engineering Division considerable attention 
is still being devoted to the problem of metal fatigue, 
including the behaviour of built-up members and 
structures, and several useful contributions have been 
made to the literature of the subject; particular 
attention has been to the development of teating 
with resonance me of inducing vibration by the 
use of the slipping clutah. Work on the mechanism 
of metal deformation during fabrication and sub- 
sequent oonversion into end-products is also bemg 
carried out. This has as ita objectives the improve- 
ment of the efficiency of fabricating processea, such 
as rolling, extrusion and forging, the establish- 
ment of & sound theoretical basis for the forming 
operations (for example, preasing and deep drawing) 
of interest to the user. The work of the structural 
research section is both theoretical and practical, 
and the equipment moludes a test rig in which 
structures up to 40 ft. long and 7 ft. 6 m. wide can be 
tested. 


The activities of the Physics Division include re- 
search on the mechanism of heat transfer and pro 
tion of energy in and through aluminium. Tho 
Inter hax crown Gub ридаи огы ОЛА 
non-destructive testing of sheet ingots and extrusion 
billets by ultrasonic inspection methods. Research 
in this direction has oontinued; several im 
techniques are being devised, and fundamen 
eee ee And aaoh 
the recrystallization of oold-wor. aluminium. 


p 
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The heat-transfer studies are of interest both to the 
Wabricator, in connexion with the heating and cooling 
of metal, and to the user, m applications where the 
properties of aluminium as а thermal insulating 
«naterial аге of value. A further important seBtion of 
the Physios Division is devoted to instrumentation. 
This not only makee electronic and other equipment 
Kor uso in the Research Department but also арртаівев 
wommercial equipment for associated companies. 

Although much of the development work on utiliza- 

Mion is undertaken by the “fabricatmg companies 
themselves, problems frequently arise which oall for 
whe resources of an industrial laboratory. The Tech- 
mical Service and Development Department is reepon- 
sible for dealing with these problems on behalf of 
associated companies or their customers. The Depart- 
«nent has a staff of about forty, including ten gradu- 
sates. It deels with a variety of day-to-day and long- 
term problems, the chief of which are metal working 
sand joining, and canning. The welding section, for 
«example, is equipped with a variety of ineri-gas 
«hiel arc-weldmg equipments and is able to give 
information, advice and instruction on their use. 
Another important aspect of the Department's work 
is the development of aluminium containers for the 
canning of food and beverages. The canning section 
18 engaged on studies of the design, manufacture, use 
and. ing of aluminium cans, and is equipped with 
pilot plant for carrying out all the operations, from 
the preamng of the cans to the testing of the canned 
product. 

One of the most prominent features of the exten- 
sions is the new library and filmg centre, which pro- 
vides access to technical literature of all kinds, both 
from its own stocks and by reciprocal arrangement 
with other libraries. 

With the oompletion of these new extensions, 
Aluminium Laboratories Ltd., Banbury, is now able 
to undertake the increasing volume of technical work 
resulting from the current expansion of the aluminium 
industry, and in association with ita sister laboratories 
in Canada it is contributing to the solution of many 
of the fundamental and day-to-day problems en- 
countered in the fabrication and utilization of the 
metal. 


HENRY SALVATORI LABORATORY 
OF GEOPHYSICS, STANFORD 
UNIVERSITY, CALIFORNIA 


By Pror. JOSHUA L. SOSKE 


HE dedication of the Henry Salvatori Laboratory 

of Geophysios in the School of Mineral Sciences 

at Stanford University, California, on May 15 marked 
a significant in the development of joint indus- 
trial-eduoetio. efforts to advance the relatively 
young scisnoe of geophyaios. The new Laboratory is 
the gift of Mr. Henry Salvatori and the Western 
Geophysical Company of Los Angoles, California, of 
which he is president. It is one of several such major 
gifta by Mr. Balvatori and his Company to tho 
University, another having been his establishment of 
the Henry Salvatori associate professorship in geo- 
physios in 1951, which the preeent writer holds. In 
speaking at the dedication ceremonies, Mr. Salvatori 
the conviction that the rb thus far 

iven Stanford University in geophysics should be 
ub the beginning of much more widespread support 
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of oducational efforte in the discipline. Не is а 
pioneer in geophysics, and is & oo-developer of tho 
reflexion seiamograph method of prospecting for oil 
and gas. 
The Laboratory is a striking example of the 
growing tendency of industry in the United States 
to attempt, through the support of higher education, 
to achieve two broad goals: first, to dischargo its 
responsibility to education whence most of ita trained 
leaders come, and second, to ensure future growth 
by encouraging both research and the contanued 
production of highly trained personnel. Eoonomiv 
geophysioista are particularly aware that it is educa- 
tion to which they must look for persons to utilizo 
present techniques, to develop new techniques through 
research, and to develop administrators of both 
research and operations within their own organiza- 
tion. 

In short, a company engaged ın exploratory geo- 
physics is no better than the individuals who operate 
it; and since the bulk of these persons come from 
the colleges and universities, it seems quite proper 
that the company should co-operate in the devolop- 
ment of basic research and curricula in geophysical 
engineermg. The generous support of Mr. Salvatori 
and the Western Geophysical Company indicates 
their belief that half-measuree will not accomplish 
their purposes. 

Basically, the objectives both of the University 
and of industry are ao simple they may be described 
in two phrases: the development of professional 
attitudes and the production of graduates in 
physics with professional competence. Tho 
deals with the responsibility of the geophysicist to 
his employer or client and to the general public 
welfare. The second deals with the possession of 
technical knowledge and skills necessary for tho 
geophysicist working in either economic or scientific 
fields. 

In & broader sense, this will require that students 
of geophysics be subject to at least four distinct areas 
of education. These areas are listed in tho ordor of 
exposure which Stanford proposes : 

(1) In the School of Humanities the student will 
securo the training necessary for clear, forceful end 
productive thinking required in analysing problems 
and arriving at solutions. Hore he will algo learn 
how to express his findings effectively in both writton 
and oral form. 

(2) In the Department of Mathematica the stucont 
will become familiar not only with techniques but 
also with deductive reasoning, logo and precision. 

(3) The third area consista of the fundamental 
sciences, such as geology, physica, chomistry, eleo- 
tronics and general engineering principles. Emphams 
is to be placed upon the particular subject moet 
directly concerned with the branch of geophysics 
chosen by the student. At Stanford University tho 
geophysics student 1s particularly fortunate in tho 
strength of the faculties in these related fields. 

(4) The fourth area involves both the general and 
specialized training in exploratory geophysics. А 
curriculum has been designed with sufficient flexibility 
to provide the orientation necessary for both tho 
physice-inolined and the geology-inclined studente. 

In summary, these are the objectives of the planned 
programme of the Division of Geophysics at Stanford, 
in the order of their importance : 

М, The primary purpose ів to provide thooretical 

ir aegis training for engineers and scientists in 
d of geophysies. During instruotion, emphasis 
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is placed upon the requirements for exploration 
geophysiowts by besio mduptries, eduoetional in- 
stitutions and government agencies. The world's 
basio industries alone employed 1,100 geophysical 
parties full-time durmg 1953, Le an approximate oost 
of 400,000,000 dollars. of this 
debris de laity evi a that half the 
known oil reserves of the United States have been 
discovered with the aid of geophysical techniques. 
Yet it is estrmated that fewer than two hundred 
students trained in this science graduated from 
colleges and universities of the United States in 1958. 
This places the present supply of geophysicista com- 
pletely out of proportion to the demand. 

iu ee ке 
Studente in all brano of the School of Mineral 


Sciences at Stanford University the o ity of 
becoming familiar with the fundamental concepts of 
modern methods of geophysical ing. The 
wide acceptance of the of applied geo- 


physics as an important tool of the exploration 
geologist suggesta the ity that at least an 
elementary und ing of them be made a part 
of the education of every geologist. 

(3) The third objective is to enoourage and to 
carry on creative research in geophysical exploration 
methods. The Salvatori Laboratory provides 
facilities which will permit this research, both pure 
and applied. There is abundant opportunity for 
interested individuals and commercial firms to aid 
in the acceleration of this search for basic know- 
ledge so important to the future of geophysics. 


EXPERIMENTS ON ARTIFICIAL 
STIMULATION OF RAIN IN EAST 
AFRICA 


By D. A. DAVIES 
Director, East African Meteorological Department 


N previous communications!*, descriptions were 

given of experiments on the artificial stimulation 
of rainfall carried out in 1951 and 1952 st Kongwa, 
Tanganyika. The resulta of these have 
been published as Memoirs of the East African 
Meteorological Department’. Two further series of 
ee к бөл сай now be-dremibed.; 
в report is in preparation. 

The ing agent used throughout was finely 
ground hygroscopic salt (mainly common sali) and 
the method of seeding was the hydrogen-belloon 
method already described. 

In the earlier experiments the analysis of the resulta 
was based on the readings of the close grid of rain- 
gauges which covered the area. This method has the 
advantage of being entirely objective. In the two 
series of i {в under consideration it was not 
possible, for a number of reasons, to install в similar 
grid of rain-gaugee, and the resulte of the experimenta 
are based on the personal observations of the field- 
officer conducting the experiments. In most cases 
this officer was a meteorologibal aasistant of the Hast 
African Meteorological Department chosen for his 
exceptional competence in meteorological observa- 
tional work, and who was special training for 
this work. For short peri Sieh ES officers of the 
Meteorological t were present and, on 
. вое Occasions, cers of other Government depart- 
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ments conducted after having received 
пао решш, As will be seen later, there ie 

consistency between the resulta obtained 
by all observers. 

The first series of experiments was conducted at 
Amboseli in southern Kenya during the periodi 
October 18-December 12, 1958. Balloons were re- 
leased whenever large cumulus clouds were present. 
The aim was to release up to five balloons into eacbe 
cloud, each balloon carrying about 15 gm. of finely 
ground hygroscopic particles. Dispersal of the par- 
ticles was effected by the explosion of a amall charge 
of gunpowder, ignited by a trme-fume. The length 
of the time-fuse was adjusted to cause dispersion just 
above the base of the cloud. On days when no large 
cumulus clouds appeared, no experiments were 


conducted. 
Durmg iod of 56 days, seeding took place on 
26-days and total number of cloud seedmgs was 


29. con py see pe eu оше esci egi i 
cloud, leaving 24 occasions of useful 

WO of Gas tk ы лы оо о 
the seeded cloud. The rain was described. as light or 
very light on 16 of the 19 occasions; moderate on 
two occasions ; and heavy on one occasion. On four 
of the oooasions when the rain was described ва very 
light, it evaporated before reaching the ground. The 
ee аориста 
rain ranged from 16 to 38 min. (mean 26 min.), and 
the duration of the rain from 8 to 55 mm. (mean 
15 min.). 

The five occasions out of the 24 on which rain did 
not follow the explosions are of interest. On four of 
these occasions rain was falling from the cloud before 
the explosion took place and in all four cases the rain 
was reported to have decreased in intensity shortly 
after (7—30 min.) the explosion, but later to have 
become more intense agam. On one ооовяіоп there 
was a temporary oeesation of rainfall. On the remain- 
ing oocasion two belloons were released into & large 
cumulus whioh broke up after 20 min. 

On the five occasions that the balloons missed the 
target oloud they entered smaller clouds on four 
occasions, and in all cases the clouds were reported ва 
having On the fifth occasion the balloon 
exploded in mid-air and a small cloud was seen to 
form in the vioinity shortly afterwards. 

The ta Bo far referred to were all oon- 
ducted by staff of the Hast African Meteorological 
Department. During the same period, sevan experi- 
еге күзө uad ео а 
Kajiado by a European ranger, who states that 
ena irs "took pipi days when the whole 
тш Б horieon was feo Кош таш & qual: ac POO Yain? 
at this time of year, and were finally halted with the 
advent of the ‘short’ rains in the District". 
chosen for seeding were generally large cumulus 
clouds, but on one occasion the sky was completely 
overcast and the clouds may have been thick strato- 
cumulus with cumulus embedded). The 
results reported by the game ranger were that on five 
of the seven occamons rain was observed to fall from 
the seeded cloud between 15 and 80 min. after the 
explosion of the charges; on one of these oocasions 
the rain was rted as not reaching the ground. No 
resulta were obtained on the other two occasions. 
Tha fle of ren, were рай: generally” ПЕНЬ: but on 
one occasion а heavy storm developed. 

Turning now to the second of the experiments, these 
were conducted at Dodoma, in Tanganyika, during 
the period January 8-March 81, 1954. The procedure 
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weegarding the selection of clouds on which to experi- 
mnent was essentially the sams as for the earlier 
ta described above. 

ing the period af 88 days, seeding took place on 

36 days and the total number of seedings was 44. On 
11 occasions the balloons missed the target cloud, or 

the target cloud had started to before the 
explosion took place, leaving 88 occasions of useful 

experiments. On 23 of the 88 occasions, rain was 
obeerved to fall from the seeded cloud. The rain was 

described aa light or very light on 20 of the 23 ooca- 

sions ; moderate on one ооовзіоп ; and heavy on two 

oocasions. On five of these оосатопв when the rain 

Mai ee ea it was reported 

as evaporating before reaching the ground. 
interval between the explosion and the observanoo of of 
rain ranged from 13 to 85 rnin. (mean 23 min.), and 

the duration of the rain from 4 to 28 min. (mean 

14 min.); but on one occasion rain was reported as 

recommencing shortly after the first shower and 

lastang several hours. 

On 10 осоввіопв out of 88 on which rain did not 
follow seeding, or if it occurred was unlikely to be due 
to seeding, are of interest. On one of these rain was 
already falling from the cloud before the explosion, 
and on this occasion the rain ceased 10 min. later. 
On another occasion there was rain which by virtue 
of the wind direction was probably not connected 
with the i t. On а third occasion there was 
rain from Шә target cloud; but the olose proximity 
of other precipitating clouds makes it doubtful 
whether the seeding had caused the ram. On the 
remaining seven occasions the cloud was observed to 
break up and 

Of the 11 occasions (out of the total of 44) on which 
for various reasons no rain stimulation was to be 
expected, two resulted in the of а small 
cloud which was not the t cloud, four resulted in 
the acoelerated dispersal the target cloud which 
was already са 
pedito the dispersal o an already dispersing cloud, 
three exploded in clear air because the target cloud 
had vanished, and ane did not produce an explosion, 
presumably becanse the fuse was extinguished 

The Dodoma experiments just described were 
carried out by staff of the Meteorological Department. 

Another series of aimilar experiments was, however, 
carried ont at Dodoma m December 1953 by a 
European government officer. The full report from 
this offcer has been delayed by sickness and is still 
awaited; but in discussion he stated that light ram 
occurred on most occasions 20-40 min. after the 
explosion. 

On several occasions, in both the main series of 
experimenta, in the oolour of the oloud were 
reported in the vicinity of the explosion. In most 
cages dark grey turned temporarily to patches of 
light grey; on в few cocasions brown patches or 
streaks were 

An analysis of the effect of the number of balloons 
used shows that in almost all cases when three or 
more charges were released into the cloud, rainfall 
was afterwards observed ; in most cases where one 
was released the clouds were small and dispersal 
followed. The significance of this should not be over- 
estimated, since there was a natural tendancy for 
fewer balloons to be released when chances of success- 
ful stimulation seemed leas. For example, if after the 
firat balloon or second balloon had been released the 
cloud showed sign of dispefsing, no further balloons 
were released. 
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With regard to the five oocasions when the balloon 
entered в cloud from which rain was already falling, 
the seeding of these clouds was in all but one occasion 
intentional, the aim being to determine the effecta of 
gseding on such clouds. On that occasion the balloon 
missed the target cloud and entered the rain cloud. 

In assessing the significance of these experiments 
it ia important to bear in mind the limitations of the 
method of observing the results which had perforoo 
to be adopted. This method consisted essentially of 
visual observation, by the offloer conducting the 
experimenta, with the assistance of binoculars. The 

from a network of rain-gauges wore 
also available in both series of ta and were 
of some assistance. Within these limitations every 
possible care was taken. The time of release of each 
balloon, the time of explosion, the time of commence- 
ment and the duration of rain downwind from the 
point of release of the balloon and the distance and 
azimuth of the point of first oocurrenoe of the rain 
were all carefully recorded. Details of the observed 
changes in the seeded cloud and the apparent intensity 
of the rain were also recorded, together with any other 
information which seemed relevant. Surface and 
upper winds were measured by pilot balloons. 

Having regard to all these considerations, it is 
thought that the figures quoted above for the fre- 
quenoy of observed rainfall following the seeding are 
adequate to justify the conclusion that the cloud 
seeding did stimulate rainfall on the majority of 
occasions, but that such rainfall was generally very 
light or light. This conclusion tends to be supported 
by the fact that the resulta show several pointe of 
similarity with those of the earlier experimenta at 
Kongwa in 1952, which were carried out using the 
same technique but with a different method of 

ing results. 

In the 1952 Kongwa experiments there was an 
increase in total rainfall on days of seeding at & dis- 
tance downwind from the fixed point of release of 
the seeding agent corresponding to a time interval of 
about 30 min. On some occasions at Ko seeding 
resulted in dispersion of small cumulus clouds. In 
addition, the ош experiments suggested “that 
the introduction of such (hygroscopic) particles into 
large cumulus clouds may produce an immediate 
interference with the rain-producing processes in 
such clouds, and that this effect might result in в 
reduction of rain in the immediate vicinity". All 
these points seem consistent with later experiments. 

The theoretical interpretation of the experiments 
will be discussed in the report being ; but 
it may be said that, making reasonable assumptions 

certain cloud parameters, the theoretical 
time of occurrence of the rain based, for example, 
on Bowen’s collision process theory’ shows reasonable 
agreement with the o values. If it 18 assumed 
that the average oloud-droplet diameter is 20 u, the 
liquid water content 1 gm.[m.', the upward air 
velocity 1 m./geo. and the initial diameter of the drops 
formed by the hygroscopic particles 100 џ, then the 
time at which rain should appear from the base of the 
cloud is about 22 min. The amounts of ram which 
fell on some occasions are, however, too great to be 
accounted for by Bowen’s theory unleas the assump- 
tions regarding the cloud parameters are seriously in 
error. The assumed value of 1 m./seo. for the vertical 
velocity of the rising air current in the aloud may 
well be too low in certain cases, and this would havo 
a significant effect on the amount of rain. resulting. 
Alternatively or additionally, a chain reaction duc to 
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breaking up of drops* ande а turbulenoe effect? may 
havo been operative, neither of which is provided for 
in Bowen's theory. 

~ T4 is hoped to oonduot further experimenta this year 
using similar techniques. In these experimenta it is 
proposed that the particle size of the h io 
substance shall bo reduced to about 30 p diameter, 
with the object of producing water drops in the cloud 
mitially of about 50 u diameter. The particle size 
hitherto used has been mainly between 50 u and 75 и, 
which results in water drops at least 100 р, diameter. 
This revised procedure should result in more rain 
being produced, but after a longer time interval. 
! Davies, D. A., Nature, 187, 614 (1051). 
1 Davies, D. A., Nature, 169, 1001 (1952). 
* Davies, D. A, Hepburn, D., and Ватвот, H. W., E.A. Het Dept 


Memoir, & No. 0 aes 
and Sansom, Н. W., H.A. Met. Dept 


“Davies, D. A, H 
Merootr, В, No. 10 (Tobi). 
Bowen, B. G., Quart J. Rog. ipn 78, 37 (1962). 
‚Алаш. Y. H., Quest J. Roy. M. ж Soo., Т7, 402 (1951). 
Tw. RB, and Marshall, J. 8., Quart. J. Roy. Ma. Soo, 80, 26 


DUTCH-NORWEGIAN JOINT 
ESTABLISHMENT FOR NUCLEAR 
ENERGY RESEARCH 


REPORT FOR THE YEAR 1952-53 


“HE Joint Establishment for Nuclear Energy 

' Research (JENER), which was seb up in April 
1951 jomtly by the Netherlands and Norway for the 
purpose of carrying out research and development 
work in the field of atomic energy, is supported 
financially by the governments of the two countries 
and by private industry. The Establishment is 
governed by a joint commission isting of three 
representatives from the Netherlands and three from 
Norway and is directed by Mr. Gunnar Randars. 
The organization's research establishment and labora- 
tories are situated at Kjeller, fifteen miles north-east 
of Oslo, Norway, and include the heavy-water- 
moderated uranium reactor, Joint Establishment 
Experimental Pile (JEEP), which is now in continuous 
operation. The second annual report of the Estab- 
lishment, which has now been liahed*, gives full 
details of the progress made during 1952-58. 

The factual report is preceded by the of the 
opening address which Mr. Randars deli at the 
international conferenco on heavy-water reactors held 
at Kjeller and Oslo during August 11-13, 1958, and by 
a short deeoriptive article on recent developments in 
radioisotope production and application in Norway. 
In his addreas, Mr. Randars explained that the mam 
purpose of the conference was to hear the opinions of 
scientifico workers аз to the possibilities and difficulties 
of the particular approach adopted by Norway to the 
study of atomic energy, namely, by working exclus- 
ively with heavy-water reactors and natural uranium. 
It is not known whether reactors with natural uranium 
are practical for use in industry; but Mr. Randars 
asserted that, so far during the work at the Establish- 
ment, nothing has been found to rule out the possi- 
bility. The oost of fuel in a natural uranium reactor 
is approximately the same as in an enriched reactor ; 
but the extremely re cost of heavy water presenta 

* Joint Research. Becond Annual 


Hetablishmens for 
Report, 1952/58. Рр. itg : Akademak Tryxnings- 


(Blindern, 
sentral, 1968.) 
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в Teal problem for the future of heavy-water reactors 
Mr. Randars outlined his reasons for the selection of æ 
heterogeneous reactor—that ia, one with uranium 
rods in heavy water—and pointed out that in such ш 
reactor l per cent of the uranium could be burnt. He 
said that at Kjeller they are-considermg the oon- 
struction of & heterogeneous heavy-water reactor to 
produce up to 25,000kW. This reactor would use 
10 tons of uranium, be cooled by heavy water at a 
temperature slightly above 200° б. and at a pressure 
of 35 atmospheres, and be moderated by heavy 
water at approximately 60° C. Attached to the 
boiler there would be a saturated steam turbine oí 
about 25 per cent efficiency. The insulating material 
between the hot circulating heavy water and the 
cooler moderator might be lium oxide. It was 
hoped that the money for the venture would 
be forthcoming, but in the meantime considerable 
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The. annual report mentions that since tember 
1952 JEEP has been m almost round-the-clock орегв- 
tion for five days a week—during ordinary staff 
working-hours for experimental work by the scientific 
staff, and at other times at maximum power-level for 
isotope production. In order to compensate for the 
heavy load of isotope materal, two additional fuel 
rods, making a total of sixty-four, have been mserted 
in the reactor. The shielding has also been improved, 
and a mechanical system for extracting fuel rods haa 
been constructed ій addition to & storage ocell for hot 
rods. Methods of visual inspection of the rods and of 
the inside of the reactor have been devel: and в 
permanent unit for recombination. of ted 
heavy water built and installed. The extraction of 
heat from the reactor takbe placè in two stages, first 
from the heavy water to ordinary water and then 
from the ordinary water to free air. The hot air was 
originally into the atmosphere, but now 
the heat from the air has bean harnessed and utilized 
to heat the reactor hall. The extension to the reactor 
building to house new laboratories and offices was due 
for completion in September last. 

Steady progress been maintained with the 
equipping of the chemical laboratory, and an adequate 

has now been built up. The spectrographic 
d is fully equipped, and some metallurgical 
research haa been commenced. The constant surveil- 
lance of the heavy water in the reactor and some pre- 
liminary research work in transuranium chemistry are 
two of the main activities of the Oh Depart- 
ment which are specifically referred to in the annual 
report. 

Work in the Physics i жой кнн haa beeft directed 
more and more towards pile neutron physics, and the 
Kjeller reactor has proved to be a useful tool for 
physics research. The equipment and facilities avail- 
able for neutron spectroscopy and neutron diffraction’ 
are described and illustrated in the report, in addition 
to the pile oscillator, 


meters. For the routine production, of radioisotopes, 
resulting in & hundred and forty isotope shipments 
and service irradiations for customers outside the 
Establishment, and ninety-seeven for the use of the 
Eetablishment’s own staff, the reactor has been. 
operated at an energy-level giving 1-5 x 10" 
neutrons/om.*/sec. thermal neutron flux in the isotope 
channels and about eighty hours of effective irradia- 

tion time per week. Deliveries of oarrier-free iodine- 

131 commenced in February 1958, and radioactive 
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gold was expected to be ready for production by the 
епа ofthe year. The preparation of organic compounds 
labelled with carbon-14 has been continued, and some 
fifteen compounds are now available. In the autumn 
of 1952 & regular consultative service was started by 
the Isotope Department for Norwegian industry, and 
details oF 1 the various industrial firms and the in- 
vestigations undertaken with the particular isotopes 
used are listed in the annual report. 

The final sections of the report deal briefly with 
reactor development; health physics; the informa- 
tion service and ite publications ; the accounta of the 
Establishment for the period July 1, 1952—June 80, 
1963; the nnel in the various departmenta ; 
and the various scientiflc meetings and conferences 
attended by members of the staff of the Establishment 
during the period under review. 


BRITISH HYDROMECHANICS 
RESEARCH ASSOCIATION 


ANNUAL REPORT FOR 1952-53 


HE sixth annual report of the British Hydro- 

mechanios Research Association, covering the 
period October 1952-September 1953*, records satis- 
factory development in both the activities and 
finances of the Association. “Although the scale of 
operation is modest, it is stated that the Associabion'g 
technical prestige has risen considerably and that it 
is being consulted as an authority on fluid mechanics 
by & widening range of industries. 

The first five-year period of government grant-aid 
expired at the end of the year under review, and an 
үнер for its continuation and augmentation 

mitted to the Industrial Grants Committee was 
received sympathetioally. However, the new grant, 
although rising to a higher maximum than the 
original, ia not Bo favourably proportioned ; for the 
first £18,000 of income the grant is 29,000 and then 
£75 per £100 up to a maximum additional grant of 
£9,000. It is expected that subscriptions from 
present members for 1953-54 will exceed the 
minimum grant-earning figure. 

The two visitors to the Association, Brigadier 
R. A. Bagnold and Prof. L. Rosenhead, appointed 
by the Department of Scientific and Industrial 
Research, continued to take a keen interest in the 
activities of the Association and to attend meetings of 
the Council and ressarch committees. During the 
year the oonstitution of these committees was 
revised, and those formerly dealing with funda- 
mental fluid mechanics, instrumenta, and pipe-flow 
problems were combined into & single committee 
dealmg with non-machinery problems, while the 
other research committees were enlarged. Details of 
these committees, together with a list of their 
members, and of the ordinary and associate members 
of the Association, are given in the report. 

The staff of the Association has been increased 
and now numbers thirty-three, the senior staff con- 
sisting of the director of research, Mr. L. Е. Proser ; 
the deputy director of research, Mr. R. О. Worster ; 
flve research engineers and one junior research 
engineer; the secretary and the librarian. From the 
apo Octobre Ta to белоп 1588 Рр 26. Fran the Дааа 

ottleswell Road, Harlow, Essex.) 
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research work undertaken sinoe the Association’s 
laboratory was opened in 1951, much useful mforma- 
tion has emerged, particularly in relation to sump 
design, pulsating flow metering, pre-rotation in 

pumps and the precision manometer. 


centrifugal 
- Bome of the more recent work and of the resulta 


obtained are briefly described in the annual report. 
Instrumente for the metering of pulsating flows have 
been successfully developed, and Laberge work 
with simple suction-pump layoute has been extended 
to models of actual or installations. The 
collection and study of data on the friction loas in 
pipes and fittings have now been completed. A 
technical note dealing with the pressure surges 
resulting from a failure of the power supply to a 
Heure Pi DM HQ чалы Canteen MEA 
i information is available on the subject, work 
has been started on an investigation of the rate 
of gas release from liquids when the pressure is 
reduced. 
There is considerable interest in the hydraulio 
transport of large coal, and the Association haa 
y undertaken an extensive investigation 
of the bese hydraulic process involved. The resulta 
obtained so far indicate that the hydraulic transport 
of coal on а large soale should be eoonomio over 
distances of several miles. A promising application 
is the vertical transport of coal from the pit bottom 
or working face to the surface, and the mam practioal 
problem of raising the mixture of ooal and water to 
the preesure is being tackled by the develop- 
ment of в coal feeder for delivering the coal into a 
pipeline where the water has previously been raised 
to high preesure by conventional means. 
er information about the various investigations 
oan be obtained from the numerous teohnioal notes, 
research reports and published papers of the research 
staff of the Association, a- complete list of which is. 
inoluded in the annual report. 


+ 


INSTITUTE OF PHYSICS 


ANNUAL REPORT FOR 1953 


HE thirty-fourth annual report of the Board of 
the Institute of Physics, covering the work of 
the Institute during 1953 (obtainable from the 
Institute at 47 Belgrave Square, London, 8.W.l), 
records that the Board of the Institute met six times, 
and ite various standing committees twenty-four 
times, during the year. The increased. 
by 248 to o 4,95. Applications for election or transfer 
to the various grades of membership of the Institute 
received. during 1953 numbered 581, compared with 
651 in the previous year. The degrees of a further 
four universities, in the newly eer pee 
degree m lied physics of the University o 
кыа ша калт the associateship in applied physica of 
the tho Royal Technical College, Glasgow, were recog- 
nized by the Board, and two technical colleges which 
had applied for extension of recognition were visited 
by representatives of the membership and examine- 
tions committee. Seven of the thirty-two candidates 
for the graduateship grade of of the 
Institute were successful; for the National Certi- 
ficates in applied physics the numbers of candidates 
continued to increase, being 151 candidates for the 
ordinary level and 55 for the higher certificate, 
compared with 137 and 83, respectively, in 1962. 
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` The circulation of the Institute's two journals, the 
Journal of Soientifio Instruments and the British 
Journal of Apphed Physics, increased during the 
year, and there was & further improvement in the 
advertisement revenue. The last three monthly 
issues of the 1953 volume of the Journal of Scientific 
Insirumenis were en in order to reduce the 
delay in publication of original contributions, ein 
provision has also been made for similar 

of the British Journal of Applied Physics during 1954 
both to reduce delay in publication and to extend 
the scope of the Journal. The twelve issues of the 
Institute’s Bulletin (issued to members only) included 
summarie of some of the meetings of the Eduoation 
Group, the Board's reporta on “Problems concerning 
the Education of Physicists” (afterwards re-issued aa 
a pamphlet) and on “ 
Enro ; 


о А 
during the у and the first four booklets in the 
new Масова for Students” series were issued. 
The second convention of the Institute, held in 
Bournemouth pU May 27—30, was attended by 
approximately 450 members and ther ladies апа 
guests ; its agenda included the thirty-third annual 
mee of the Institute, a discussion on the 
education of ioists and twelve group meetings, 
at which twenty-three papers were reed. Lectures 
were given by Bir John ft on recent advances 
in nuclear physics! and by Dr. А. O. Menzies on 
reoent opmenta in applied optios*, and Canon 
C. zd Raven gave an evening address on the impact 
of physios on science and religion’. 
pista has ade end in Great Britain, 
an Indian branch under the chairmanship of Bir 
С. V. Raman and an autonomous Australian branch 
with divisions in different States. In addition to the 
branches in Great Britain, there are seven specialist 
subject groups—electronica, electron microscopy, 
industrial radiology, industrial spectroscopy, stress 
anatysis, X-ray analysis and education—which 


held by the various branches and 
a two-day meeting of the chos and втра iain Gone 
jointly with the Hospital Physicists’ Association, and 
a conference of the X-Ray Analysis Group on film 
icrodensitometry and on identification 
by X-ray analysis. дао uie ape ud caster Vra. 
i niversity of Bristol in в 
summer school and conference, held at Bristol during 
July 18-16, on the theory of the plastic deformation 
of metals, and it was also associated with a oon- 
ference organized by the Clarendon Laboratory 
Oxford, and held there during July 18-23, GR te 
subject of ionization phenomena in The 
of the conference on “Static Electri- 
fication” which was held by the Institute at Bedford 
кысы Ты London, during March 25-27, have been 
Y published‘. 
: Institute has been represented on many joint 
committees and bodies, including committees of the 
British Standards Institution, the Revel Society and 
the Parliamentary and Boientiflo and 
further are given in the annual report. The 
Faraday Society, the Royal Meteorological Soclety 
and the British Institute of Radiology, which together 


with the Physical Society form the four participating . 
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societies of the Institute, have given notice of with- 
drawal from participation in accordance with the 
> visions existing in the constitution. The Physical 
ty is in в different position from the other three 


Institute. In order to encourage members to support 
Sotenos Abstracts and to enable them to continue to 
enjoy the privilege of purchasing copies of both 
Physics Abstracts and Hlecirical Engineering Abstracts 
at reduced rates in spite of inareased costs of pro- 
duction, the Board has agreed to make a modest 
annual basic payment to the management committee 
of the abstracta from ita VM account, and 
the Institute in return will be represented on the 
management committee. 

This year the thirty-fourth annual general i 
of the Institute was held at the Institute's house in 
London on May 18, when the following were elected 
to take office on October 1: President, Sir John 
Cockoroft; Vice-President, Mr. G. R. Noakes; 
Honorary "Treasurer, Dr. 8. Whitehead ; Honorary 
Гау Dr. B. P. Dudding : New Ordinary Members 
of the Board, Dr. K. A. G. Mendelssohn and Mr. H. P. 
Rooksby. Prof. W. E. Curtis and Dr. О. Sykes 
(past-presidenta), Mr. O. W. Humphreys, Dr. Т. L. 
Ibbs and Prof. F. A. Vick (vice-presidents), Dr. Н. 
Barrel, Dr. N. A. de Bruyne, Dr. P. H. 8. Henry, 
Mr. A. T. Piokles, Dr. W. Н. Taylor and Mr. R. G. 
Wood continue to serve on the Board. 

1 Brit. J. Ару. Pkys., 4, 280 (19053). 

"J. Sei. Insir., 90, 641 (1953). 

* Bull. Inst. Phys., Но. 43, 75 (1953). 

+ Brit. J. Ayp. Phys., Бирр. No. 2 (1053). 


FORESTRY IN BRITISH HONDURAS. 
ANNUAL REPORT FOR 1952 


НЕ annual report for 1952 of the Forest Depart- 
ment of British Honduras*, whence came 


Depertment 
in April 1952. Tho report 
of the увоШейоп of 
the authorities concerned as to the value of the 
Department and er the forests to the Colony. ““Beoause 
060 staff shortages and changes,” says the report, “it 
le to issue Forest Annual 

Reports for the years 1950 and 1961." 

The Department’s difficulties are mainly due- to 
staff shortages. The post of conservator was vacant 
throughout the year, and two offloers acted in the 

y three gazetted offloers 
end of 1952 (one on leave and 


It is scarcely surprising to reedi 
reolearing and that the forest estate is at present 
inadequate and is also insufficiently secure: during 
1959 the lease of large areas of land in the forest 
reserves to the Colonial Development E 
for i was bei tiated. 
ths i Gos cane, the lngal posttion of the eo called fores 
reserves is obviously very unstable. 

Finally, as oen be well no working 
plans are in force. Yet at ita commencement the 
Department started under the most promising aus. 

* onduras Forest Annual for 196: 


British Report 
with tetas In Btandard Form or 1960 and 1961). Рр: 4 42. (Britis) 
вна Government Prnier, 1963.) 
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pices: ib was tentatively created for two years, and 
three technically trained forest officers were appointed. 
The fourth annual report of the then young Depart- 
ment (it had passed the two-year ordeal successfully) 
«raa issued in 1926 and was reviewed in Nature (118, 
256; 1927). The following extract from this review 
morita reprod ucing: “... it is easy to Bee that the 
young t hag already made good. Во far, 
the work has been mainly devoted to assisting the 
xeveral lumbering companies at work in the forests 
on Жн leases. In some respecta the operations 
E on lines similar to the working of 
the Burmese foresta by the Britiah forest officers of 
»rlier days. Obviously, however, the work of 
explormg the government foresta, collecting topo- 
graphical and other details, has been commenced 
«the superior staff now amouhting to віх), and ıt is 
hoped to be able to carry out the exploration of the 
Ке unknown territory of the Western High- 
....At the time of writing, а reliable base-line 
thas been established between Vaca and the Rio 
Grande and а general idee of the foreste of this 
xegion obtained". That was twenty-seven years ago. 
The extracta from the present report already given 
indicate the history of the Forest Department since 
then and the ignorance on the part of the authorities 
of the value of the forest estate to the people and 
the Colony itself. E. P. STABBING 
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CAMBRIDGE UNIVERSITY 
EDUCATIONAL FILM COUNCIL 


HE seventh annual report of the Cambridge 
Uni ity Educational Film Council states that 
Prof. J. Е. Baker has succeeded Sir Lawrence Bragg 
as president and that two new vioe-premdentae, Mr. 
cU DM oe? and Prof. 
J. A. Steers, head of the Geography, 
have been appointed. With doo oto MaiS Gere, 
camera in of Engineering, & number 
of 16-mm. ciné pictures at 4,000 frames per second 
of Se e being broken have been obtained. 
speed pictures, ab 100 frames per 
second, of the operation of a new machine 
have been taken ; cinematography is also used 
in oonnexion with the flow of in in oom- 
bustion engines. Members of the Departments of 
Anatomy and of Physiology have collaborated in the 
making of а film, ‘The Behaviour of Dinsociated 
прэсе oe The use of films in teaching has been 
y in the University Faculties and 
Dee of Anatomy, Archsology and Anthrop- 
ology, Economics and Politicos, Engineering, Geo- 
graphy, Slavonio Studies and Zoology. In the 
t of Fducation lectures on the use of 
visual aids continue as a regular part of the course. 
In a continuation of the film seamons for students of 
history, the films “Peter the Great’, “Kamerad- 
sohaft", “Day of Wrath”, "Ivan the "Terrible", 
“Journey into History", “Images Gothiques” and 
e la Paix" have been shown. The purchase 
of some 16-mm. editing apparatus has improved 
film-making facilities in the University. There 
remains, however, the need for a central cutting 
room, and an arrangement by which films may be 
within the University. 
A proposal discussed between the Film Council 
and a member of the B.B.O. Television Service may 
greatly assist the making of films in the University. 
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Film-making facilities would be provided, and also a 
copy of any film used, in return for the provision of 
suitable science subjects for television programmes. 
The Film Counsil again а еше ан стар 
in Cambridge by the late кде Barcroft should 
be traced and catalogued, and, where necessary, 
edited, copied and preserved. The Council haa also 
recommended further Cambridge films for inalumon 
in the Scientific Film Library. Projection arrango- 
ments are much as they were a year ago, and thore 
is still в lack of continuous 85-mm. projection 
facilities in the Univernty. 


EVIDENCE OF FIRE IN SOUTH 
AFRICAN CAVE DEPOSITS 


Da. KENNETH P. OAKLEY 
British. Museum (Natural History) 


N 1947 great interest was aroused by Prof. Ray- 

mond Dert's announcement that evidence had 
been found at the Limeworks in the Makapanagat 
Valley, Central Transvaal, that A waa 
a user of fire. He based this conclusion on Dr. V. L. 
Bosazra's identification of fragmenta of a brown 
glass-like ‘substance in the basal grey beds there 
which had yielded remains of this hominid. The 
vitreous material was regarded ав having resulted 
from the action of fire m the presence of lime, 
phosphates and asht. 

Some anthropologista have doubted these con- 
clusions. There is no evidence that Australomtheous 
was в tool-maker, and on general grounds it appears 
most unlikely that the use of fire preceded tho 
manufacture of tools. Moreover, three other posable 
explanations of the vitreous material in the Makapan 
deposit might be advanced: although siliceous and 
vitreous in appearance, it may have been produced 
by some chemical action not requiring a high tem- 
perature; even if the materal is true glass, it may 
have been due to fires ignited by men living oon- 
temporaneoualy with Avusiralopsthsous; or it may 
have been produced by fires ignited at the mouth of 
the cave by some natural conflagration. 

The second possibility certainly has to be taken 
more seriously now that there is evidence indicating 
that tool- hominids (that is, ‘men’ in common 
parlance) were living contemporaneously with Aus- 
tralopitheoines m South Africa’. The idee that the 
vitreous material possibly originated through a 
natural conflagration might seem more far-fetched ; 
but quite recently evidence has come from the Cave 
of Hearths, farther up the Maka t Valley, 
which shows that ui too, is at least & plausible 
hypothesis. 

Through the courtesy of Prof. C. van Riet Lowe, 
I had an opportunity in March 1953 of visiting the 
Maka: Bites m company with him and with Prof. 
and Mrs. Dart. At the Cave of Hearths, I was much 
impressed by the thickness (more than 4 ft.) of what 
appeared to be cindery ash forming the so-called 
basal hearth in the Upper Acheuleap rone of the 
cultural sequence. This ‘hearth’ is regarded 
as the oldest proved evidence of the use of fire by 
Stone Age man in Africa. I was, however, puzzled 
by two features of the ash : (1) it appeared to contain 
no fragments of charcoal or burnt bone; (2) it 
rested directly on в clean surface of stalagmitic drip- 
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stone.  Dripetone is normally formed only in the 
interior of caves, not where they open as rook- 
shelters. On the other hand, men do not regularly 
light fires in the deep recesses of caves, but as a 
general rule only at their openings. Yet if there had 
been any appreciable time-mterval between the 
accumulation of the dripatone in this cave and its 
conversion into an open rook-shelter, say, by oliff 
falls or denudation, one would expeot to find that 
some soil or rook debris had oollected on the surface 
of the dripstone before men began burning fires on 
it. There was no-trace of such material below the 
‘hearth’. : 
Exoavations at the Cave of Hearths carried out 
between June and October 1953 by Mr. Revil Mason, 
under the general direction of Prof. van Riet Lowe’, 
revealed hearths at ten levels in the 30 ft. of deposits 
overlying the ‘basal hearth’, ranging in age from 
Fauresmith (Earlier Stone Age ILL), through five 
stages of Middle Stone Age culture, to the Late Stone 
Age. Samples of all the main hearths have been sent 
to London for carbon-14 age-determmation at the 
British Museum Research Laboratory. (A few have 
been forwarded to Prof. W. F. Libby at the Institute 
of Nuclear Studies, Chicago, who has reported that a 
hearth sample of Middle Stone Age IV showed an 
age of 15,100 + 780 years.) In order to oheok 
whether the samples submitted contained adequate 
quantities of carbon, pilot fractions of them were 
assayed by Miss P. Hammond and Mr. A. E. Rixon 
in the Palsontological Laboratory of the British 
Museum (Natural History). Tho resulta were as 


. follows: 
Weight of ampie — Peroeniage of 
Hearth level (gm.) free carbon 

Late Btone Age 819 77 
Middle Stone Ago V 1,106 $5 
- 8 IV 255 49 

is a n 240 87 

ER ИУ 16 72 
Kariler Stone Age IV 261 41 
" К In £03 8-7 

. Basal hearth (Н В.А.) 338 00 


The absence of carbon from the pilot fraction of 
the basal-hearth sample was so unexpected that two 
additional pilot fractions of the basal-hearth sample 

.were tested; but in neither was any trace of free 
carbon found. Another sample of the same deposit, 
collected independently by me in March 1953, waa 
also tested, and likewise proved to contain no free 
carbon. 

The discovery that samples of the ‘basal hearth’ 
were devoid of free carbon suggested to me, in the 
light of my field observations, that the deposit was 

not wood-aah as had been assumed, but that it might 
be calcined bat-guano. I therefore asked Mr. Rixon 
to test the phosphate content of the samples; and 
he reported that they were in fact у phosphatic 
(averaging more than 20 per cent Р,О,, compared 
with 15 per oent in а sample of experimentally 
calcined bat-guano and 2 per cent in an overlying 
undoubted hearth). A further test showed that the 
material contained sufficient oxides of iron to account 
for its colour (dark grey with yellowish streaks). 
When the basal-hearth deposit was first en- 
countered in 1987 (a thickness of only & few inches 
was then exposed), Prof. van Riet Lowe submitted 
a sample to the Director of the Geological Survey of 
South Africa, who reported that it contained some 
free carbon, and in ita harder parts some glassy 
slag-like material‘. Thus it may well be that the 
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deposit is composite, and that in its upper half, and 
where it thing out at the margins, there is possibly 
some admixture with the ashes of the first fires lit 
by Late Acheulean man. Indeed, Prof. Lowe has 
told me that two stone hand-axes have been found 
in the loosely consolidated deposit, one 2 ft. below 
ita surface, and that both a r to be flre-pitted. 
The conclusion that the bulk of the bagal-hearth 
deposit is calcined bat-guano might suggest simply 
that Stone Age man used this material as fuel. Maybe 
he did; but nevertheless the fact that the it im 
question is devoid of charred bones and resta directly 
on & clean surface of stalagmite strongly indicates 
that here it is a natural, mainly undisturbed, 
accumulation which was adventitiously burnt. 
Bat-guano commonly accumulates on the floors of 
the mteriors of caves, and it is not at all unusual to 
ааны аы 
dripetone formed when the cave was wetter. bat- 
шаш eae ara a лш тк 
ve of Hearths, and then a cliff fall opened up the 
cave so that it became a convenient roak-shelter for 
human habitation, it is quite poasible that the first 
fires to be lighted by man would have been placed 
on top of dried bat-guano. The guano of msectivorous 
ee ee аа wings and elytra, is 
very I le. (In the middle of the past century, 
& hunter ig said to have a to smoke a bear 
out of a cave in Blanco County, Texas, by igniting 
the bat-guano. The result was an explosion, after 
which the deposit continued to burn for two yeors'.) 
In the circumstances which I have postulated, the 
guano would have caught fire, and aided by a through 
draught it would have become in time completely 
calcined ; draughte are common in these caves, 88 
Piet Potgieter’s men learnt to ther diamay when 
they tried to smoke out the Makapan tribesmen from 
the historio cave m this same valley a oentury ago. 
If the brown glaas-like fragments found by Bosasza 
in the Australopitheous deposit at the Makapansgat 
Limeworks were in fact produced by the fusion of 
sandy cave-earth, one has to allow the possibility 
that it was brought about by the burning of bat- 
guano ignited at the cave entrance by a natural grass 
fire. Dr. Deamond Olark has described to me how 
оп ап occasion when he was working in the Mumbwe 
Caves in Northern Rhodesia & graas fire reached the 
mouth of one of them and, drawn by a through 
draught, roared in for a few minutes as if in a furnace. 
In such circumstances the ignition of bat-guano and 
local fumon of intermixed sand would be by no 
means inconceivable. 
Dart B A, Anm. ня Aus ust $76 (1048); Proe 
* Oakley, К. P., Amar. J. Phys. Anikrop , na., 19, 17 (1964). 
* Lowe, О. van Riot, S. Afric. Arch. Bull, 33, 25 (1964). 


* Lowe, О, van Rust, S. Afric. J. Sor., 8, 378 (1938). 
t Hutohinson, G. H., Bull. Amer. Mus. Nat. Hin., 96, 306 (1060). 


THE AUSTRALOPITHECINE 
OCCIPUT 


_JN a recently published eeeay!, Prof. 8. Zuckerman 
has discussed at some length the evolutionary 
position of the sustralopitheomes under the thre 
ings of evidence relatmg to : (1) the brain, (2) the 
face and teeth, and (8) upright posture. The first tw 
sections are dismissed after very brief discussion, thr 
main subject of the essay being a discusion of evideno 
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relating to poeture. Under this heading the author 
ls chiefly concerned with the nature of the oocipital 
-egion of the skull and the pelvis. After much dis- 
cussion and speculation, Zuckerman comes to the 
sxonclusion that the Swartkrana prehominid must 
have had a “powerful and shelf-like" nuchal crest 
pecause it had a sagittal crest. He further concludes 
shat it “oarried ite head on its vertebral oolumn 
far more in the manner of & gorilla than of в 
nan". 

There is, however, direct evidence on the presence 
x not of a nuchal crest in the known australopithecine 
natenal. One of the relevant specimens is the 
yooipital fragment of a calvarium from Макврел 
leecribed by Dart*. This specimen consists of the 
қтевфег part of the occiput, as well as & good deal of 
ihe parietal bones, of an adult. On the original, 
which ів very well preserved, the areas of attachment 
of dhs tempora aad хааны тила riase ato plainly 
visible. The temporal muscles clearly did not actually 
ouch the nuchal musculature. The temporal lines 
are very widely separated posteriorly but converge 
as they pass forward, Bo that they are practically in 
sontact in the midlme at the point where the specimen 
a broken. This point is well behind the vertex—a 
"aot which is easily proved by comparing the specimen 
with the complete skull from Sterkfontein, which 
belongs to the same species’. The superior nuchal 
*ne and the temporal lines thus enclose a relatively 
arge, roughly triangular, area which was not covered 
by temporal or nuchal muscles. From other specimens 
«rom Swartkrans and Sterkfontein, rt is abundantly 
slear that in the australopithecines the temporal lines 
mpproach each other most olosely in the general 
‘egion of the bregma or just posterior to it. Anteriorly 
d posteriorly of this region they diverge fairly 
iharply. It is therefore manifest that the temporal 
ines of the Makapan occipital fragment, which are 
already almost touching well behind the vertex, must 
i&ve fused farther forward—henoe there must have 
een a sagittal crest. There is, however, no ‘shelf- 
ake’ nuchal crest. Instead there is only a slightly 
shickened ridge of bone, marking the position of the 
{perior nuchal line, which із no more strongly 
leveloped than that oommonly encountered in 
nodern euhominids. 

A second specimen which yields direct evidence on 
«his point ia SK 48 from Swartkrans. This had a 
vell-developed sagittal crest ; but only that part of it 
aoar the bregma is present, the remainder having 
een. lost in the course of recovering 
[his specimen is one of the two stared to by 
“uckerman—and was seen in the original by him 
1951—as having а sagittal crest but of whioh the 
»ooipub is missing. In actual fact the greater part of 
he occiput is present but is а bit distorted and dis- 
laced. Fortunately a part of the critical region is 
reserved and this shows that no nuchal creat was 
resent in the midline. To the right of the midline 
he superior nuchal line is thickened more than is 
the case in the Makapan oociput but not so much as 
a Rhodesian man. On the left of the midline the 
zone is damaged. Here again there is no evidence of 
» powerfully developed, shelf-like nuchal crest. A 
hird specimen, SK 40 from Swartkrans, also has the 
interior part of the sagittal crest preserved as well 
в a good deal of the oociput, and in this also there 
з no ahelf-like nuchal crest, nor does the sagittal 
rest reach back to the oooiput. 

The observed facts show clearly that the conditions 
woeesary for the formation of a powerful nuchal crest 
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were not presant in the sustralopithecine skull, while 
those necessary for the formation of & partial 

crest sometimes did ocour. A relatively small amount 
of expansion of the anterior part of the neurocranium 
would have resulted in the removal of the conditions 
giving rise to the latter also. Zuckerman’s oon- 
clusion that the nature of the australopithecine 
occipital region does not support the contention that 
they were bipedal is therefore not consistent with 
the facta. 

A recently prepared specumen, which has not yet 
been i» of very great importance with 
regard to the posture of the australopitheoines. A 
detailed deecription of this specimen will be pub- 
lished elsewhere; but because it has so direct а 
bearing on the matter here discussed, & few salient 
features will be mentioned. The specimen, from 
Sterkfontein, consists of nine thoracic vertebre with 
& number of ribe, all the lumbar vertebre, the 
greater part of the sacrum, the right mnominate 
(previously known), and moet of the left innominate, 
as well as a considerable portion of a femur. The 
spinal oolumn was articulated but the mnominates 
and sacrum were displaced. The sacrum is simply a 
small edition of the euhominid bone and has a well- 
developed promontory— which ie, however, not во 
well developed as in modern man. The pelvis, whon 
assembled, is very similar in the general ی ا‎ 
and orientation of the bones to that of man and 
differs very sharply from the pongid homologue. 
This is especially apparent in the orientation of the 
iliac blades and the shape and orientation of the 
pelvic canal. Lack of space prohibits full discussion 
of these and other features here; but detailed study 
of this remarkable specimen shows olearly that it 
belonged to в bipedal creature. This is fully oon- 
sistent with the oranial features such as lack of 
nuchal crest, orientation of the oociput and position 
of the foramen magnum-—the last especially in the 
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1 Zuckerman, B., "Oorrei&tion of Changs in the Evolution of Higher 
Primates”, Ín “Hroiition as a Proocss”, edited by Huxley, Hardy 
and Ford (1964). 

Dart, В. A, Amer. J. Phys. Antkrep., Da, 6, 259 (1048). 

* Robinson, J. Т. Amer. J. Phys. Anthrop. (In the press). 


Tua essay: to which Dr. J. T. Robinson refers is 
mainly an account of the development of the sagittal 
and nuchal cresta ; of the balance of the skull; of 
the anatomy of the temporo-mandibular joint ; and of 
the way teeth become worn. This study ahowed that 
in apes and monkeys a sagittal crest is almost m- 
variably associated with a nuchal crest and with a 
simian planum nuohale. It also showed that if one 
of the two огевіа is missing, ib is almost invariably 
the sagittal crest that is lacking. For this reason I 
suggested that unleas Paranthropus crassidens, the 
australopithecine from Swartkrans, ів a aingle ex- 
ception to a morphogenetical process common 
to all known Anthropoidee, it followed that its 
possession of a high sagittal crest implied that it 
had posseased a powerful nuchal oreet or occipital 
torus. 

Dr. Robinson now states that there is "direct 
evidence” to show that the general proposition 
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“sagittal oreet ку дул of nuchal orest” 
did not apply to the A opitheoinm. Anything is, 


of course, possible, and the idea that the australo- 
pithecine apes do, in fact, constitute an exception to 
what seems to be an otherwise general morphogenetic 
rule 18 consonant with other claims that have been 
made for these fossils. But what is posable is not 
necessarily probable, and i does not follow 
from the so-called direct evidence which Dr. Robinson 
now orto. . 

This evidence consists of, first, the ocorprtal frag- 
ment of а oalvarium from Mekspan which waa 
` originally described by Dart in 1948% In this 

specimen, as Dr. Robinson points out, the temporal 

lines are separated posteriorly, but converge as 
they pass forward, although they remain separated 

im the Врөоппоп "by an interval of not more than 

5 mm." Dr. Robinson suggeste that the pomt 

where the specimen is broken ıs well behind tho 

vertex, and he that the lines “must have 
fused farther forward [italics mine]—henoe there must 
have been в sagittal arest”. Ergo, a sagittal crest 
is not necessarily associated with a shelf-lke nuchal 

crest. f 

Quite apart from the novelty of this logic, the 
"must" is completely unjustified. In female ohim- 
panzees and gorillas, particularly in those which are 
‘adult’ but not fully mature, the temporal Imes 
usually diverge posteriorly, ‘and approach most 
closely of even meet in the midline behind the bregma, 
without forming any sagittal orest. This point. was 
recognized by Dart ш his detailed description of the 
Maka specimen. The fact that the sagittal and 
ERIN апп OF elio Тайата had not бош. 
pletely fused suggesta that the animal to which it 
belonged was not fully mature. The lambda area is 
abnormal, due to the presence of “а sutura transversa 
occipitalis . . . with subsidiary sulci”, but there is 
nothing remarkable m the disposition of the temporal 
lines in the specimen as compared with modern apes. 

` Had the animal lived longer than it did, it is poasible 
- that the sagittal lines would have met, and it ıs even 
conceivable that a sagittal crest may in due course 
-have been formed. Had this, however, been the case, 
one would have expected the superior nuchal lines to 
have formed a much more marked arest than they 
do, especially laterally. 

The second specimen which, socordmg to Dr. 
Robinson, presenta features that oontroverb the 
proposition sagittal crest p nuchal crest, 
is Swartkrans SK 48. The Poola! description, with 
photographs (Plate 8) of this specimen, appears in 


Broom and Robinson’s monograph”. Here, the 
occipital region is described as being ee 
ably crushed upwards and forwards”. Dr. Robinson 


now says that the greater part of the оосіри ів 
present in the specimen, “but is a bit distorted and 
displaced”. The excellent oast that is available in 
the British Museum conforms to the original deeorip- 
tion. Regardless of this unexplained discrepancy, 
Dr. Robinson’s point that the nuchal crest was 
deficient in the midline, though present to the aide, 
is also misleading, if he is intending to imply that 
this is something different from what occurs in 
adult & Again, the fact is that in chimpanzees 
and go (especially the female), theleast prominent 
-part of the nuchal crest is not infrequently in tho 
midline. One reason for this is that the first part 


^. of the oooipital torus to form in monkeys and apes is 


the lateral end, where the temporal lines begin to fuse 
with the oooipital crests. This, as I suggested in the 
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eaaay to which Dr. Robinson refers, implies that the 
posterior horizontal and oblique fibres of the tem 
poral muscles grow more rapidly than ite anterio 
and vertioal fibres. The description I gave was in nı 
sense complete, and my observations about th 
further development of the temporal lines applic 
mamly to those animals (for example, male gorill 
and male baboon) in which а sagittal crest is bes 
developed. 1n these, the primary meeting point o 
the two temporal lines is usually towards the posterio 
part of the sagittal suture, a fact which again ca 
only reflect the relative rate of growth of the 
posterior horizontal and oblique fibres of the tem 
poral muscles in these creatures. But in the orang 
outang the temporal lines meet more anteriorly 
sometimes just behind the bregma, and usually 
about midway between the bregma and the inion 


ne M оюны кшш 
in which в sagittal orest does not develop, and m the 


male chimpanzee, m which a orest oocurs only 
occasionally. In those unusual cases where a sagitta 
crest develops in the gibbon, the ‘temporal lines 
having fused postero-laterally with the oocrprtal crests 
usually meet each other just behind the bregma. Iz 
many monkeys, agam, the upper borders of the 
sagittal lines do not meet, but remain parallel to eact 
other, in spite of the presence of a strong occipital 
crest. What is said here applies only to the monkey 
end a In the lori, & primate belonging to the 
воро: Prosimii as opposed to Anthropoidea, в 
sagittal crest may develop over the vertex of the 
skull, even though the аш, crests are present only 
postero-laterally. 

The third specimen, which, according to Dr 
Robinson, presents features that controvert the 
proposition “sagittal crest presupposes nuchal crest’, 
ів SK 49. This akull has apparently not been described 
before, and the amount of information provided now 
makes it i le to comment on Dr. Robinson’ 
observations. It would be interesting to know if the 
posterior part of the sagittal arest (or suture) anc 
the occipital region are повре than they 
are in SK 48, or in the second apparently female 
skull described in Broom and Robinson’s original 
monograph. 

The fourth piece of ‘direct evidence’ to whioh Dr. 
Robinson refers relates to a series of post-cranial 
bones. Whatever these may reveal, they have nc 
direct bearmg оп the general proposition “presence ой 
sagittal oreet p existence of nuchal crest’, 
which to the best of my knowledge is based upon the 
generality of known facta about the morphogenesis 
of the primate skull. In any event, now that part 
of a manifestly human mandible has been found 
in the same deposita as have yielded the australo- 
pitheoine apes, it will be to decide 
what post-cranial bones relate to what cranial frag. 
ments before drawing conclusions about the correla- 
tion or lack of correlation of cranial and post-cranial 
features in the whole group of these fossils. 


B. ZOOKERMAN 


Department of Anatomy, 
The University, 
Birmingham. 
1 
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3 Dari, E. A., Amer. J. Pkys. Anthrop., n &, 6, 259 (1048). 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 


for opinions expressed by their - correspondents. 
No notice ts taken of anonymous communications 


Measurements on the Neutron Multiplica- 
Чоп in a System of Uranium Rods and 
Ordinary Water 


Іх order to determine the multiplication constant 
of a system of uranium rods and ordinary water we 
have made two different experiments with в radium— 
beryllium source. 

A total of 129 uranium rods, 30 mm. in diameter 
and about 2 m. long, were suspended in a hexagonal 
lattico m a tank with distilled water. The lattice 
constant was varied from 40 mm. to 65 mm. m stepe 
of 5 mm. The uranium rods were encased in alum- 
inium tubes, 0-8 mm. thick. The tank had а diameter 
of 1:2 m. апа в height of 2 m. Since the diameter 
of the uranium oore was always leas than 0-8 m., 
the water reflector could in all cases be considered 
mfinitely thick. As detectors, wo used boron tri- 
fluoride chambers. 

(1) Some ordinary exponential experimenta! were 
carried out. From these measuramenta we oan 
calculate the material buckling or ‘Laplacian’, Bem’, 
and obtain the infinite multiplication constant, k, 
from the formula 


By’ = (Е — 1)/M*, (1) 


where МЭ is the migration area for fission neutrons. 

Due to the presence of the water reflestor, the 
radial part а? of the buckling cannot be calculated 
from the extrapolated radius. We have instead 
calculated it from measurements near the centre of 
the core, where the influence of the reflector is small. 
If, in this region, the neutron density oan be ex- 
panded in & power series, 


тт) —-A—Br' -Or*—..., (2) 


it ıs easy to show that the radial part of the buckling 
at the centre is S 


at = 4 ВЈА. (3) 


For the tightest lattices, irregular fluctuations in the 
measured distribution prevented the determination 
of the radial buckling. 

Far away from the source the neutron density 
decays exponentially in the axial direction, and a 
relaxation-length 1/y is measured. For intenaity 
reasons the higher harmonics were not negligible, 
where the radial distribution was measured, and there- 
fore corrections have to be applied to the axial 
buckling, — y', valid for exponential distribution. 

For AM" we have used the value 45 om.*, which ів 
probably accurate to 10 per oent. 

(2) We have also used an integrating method due 
to Heisenberg and Wirtz". In this case the source 
was placed in the middle of the core, and the total 
number of neutrons in the core (N,) and in the 
reflector (№,) were determined by integration. The 
strength of the source was calibrated by measurmg 
the total number of neutrons (N,) with uranium rods 
removed. From these data the multiplication oon- 
stant can be calculated by means of the formula: 


X(N — No) 


EN. °‏ ا 


(4) 
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where Ў, and XZ, are the macroscopic absorption 
oroes-sections of the water and the oore respectively. 
We have, however, to apply some corrections to this 
formule. On account of the fast fission effect in 
uranium-288, the number of source neutrons will 
increase before they reach thermal rium, 
Therefore, the quantity N, must be multiphed by а 
factor larger than unity. Further, N, must be divided 
by the resonance escape probebility. 

The two curves of the multiplication 
constant aa & function of lattice spacing are 
in Fig. 1 and are seen to be in good agreement with 
each other. Also shown in this diagram is a theoretical 
curve’. In calculating this curve account baa been 
taken of Яввіорв produced by fast neutrons from one 
rod in the adjoining rods as well. 

Further information about this experiment will be 
published elsewhere. 


Кош PEBSSON 
Department of Physica, х 
AB Atomenergi, 
Stockholm. 
March 1. 
1 Glasstone, В М. O. '"The Elements of Nuclear Reactor 


and Bdlond, 
Theory”, chapter 0 (D. Van Nostrand Oo., New York, 1082) 
E үе Пк Hevl of ganman Bcıenoe 1980—1046”. Nuclear Physics 
Commis Radiation, 9, 143-166. 


Spontaneous Fission Properties of 
Elements 97, 98, 99 and 100 


Isotopes of several heavy elements (Z = 84- 
100) have recently been produced in the Materials 
Testing Reactor (MTR) in Arco, Idaho. It has thus 
been possible to extend the data on partial spon- 
taneous fission half-lives to isotopes of berkelium, 
californium, element 99 and element 100 1—*. Table 1 
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: Table 1. 
ax | wl ут. 
"Hor a, spontaneous flanon 35 7 hr. 
Ror spontaneous fission 205 + 40 days 
"HOF er 400 + 100 уг. 
or a, spontaneous fission O4498yr. 
"lioc — 
"lot a, spontaneons ismon '"21404y 
"Hor 18 +8 days 
зро 10-8 + 0 3 days 
"99 $7 + 1hr. 
1100 a, spontaneous fimon | | 88 +08. 
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NUCLEAR PROPERTIES OF BOXE lsOTOPEE OT Braneamers 07, 08, 00 AXD 100 

















Spontaneous fenon spontaneous fission 
half-hfe half-life from £44 
т — 
== > 107 yr. — 
6 76 21408 x 10° yr 1: x 10* yr 
6 26 + 0 08 ~ 7 x 10 yr. 10* yr. 
5-81 + 0 08 > 10* yr. — 
608 + 041 1:4 +05 x 10* yr. $:8 х 10° yr. 
6-12 + 0-01 60 + 12 уг. "E x10 yr, 
6-61 +001 > 10! yr. — 
س ا‎ > 10 yr. = 
737 + 001 290 + 40 days | 70 yr. 





gives a summary of the nuclear properties of several 
isotopes of these elements. 

The measured partial spontaneous fission half-lives 
of californium-246 and -248* agree reasonably well 
with the values predicted for even-Z even-A nuclides 
from the el ag of Seaborg’ and Whitehouse and 
Galbraith* o plotted the logarithms of the spon- 
taneous fission half-lives of several nuclides as в 
function of their Z*/A values. The measured spon- 
taneous fission half-lryes of the heavier even-4 
oalifornrum isotopes, however, deviate seriously from 
the Z*/A relationship. The spontaneous fission half- 
lives of the californium iso given in Table 1 
and -plotted in Fig. l, support the idea that the 


* SPONTANEOUS FISSION HALF-LIFE IN YEARS 





Spontaneous fiumion half-lives as а function of F/d. 
rolas Te was crim (rel, 1). Bold clrolen aro roomul 
M ihe token hides Ишге the 

fusion (ref. 9) for each 
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even-A isotopes of each even-Z element go БЕРЫ) 
a maximum stability for spontaneous flasion as 
increases’. 

As a consequence of this spontaneous flasion half- 
life relationship, one has to revise previous ideas of 
nuclear stability. For a given even value of Z, 
spontaneous fission decay tes more favourably 
with alpha-deoay as the even-A masses are increased ; 
and as a result, taneous fission beoonies a com. 
peting mode of decay at lower values of Z than 
previously expected. In fact, the heavier even-A 
beta-stable isotopes of even-% elementa (Z = 98, 
100, ete.) may decay principaly by spontaneous 
fission. 

The spontaneous fission decay-rates of the 
heavy odd-nucleon isotopes given in Table 1 
are several factors of ten slower than correspond- 


ing even-even nuclides, in t with the 
spontaneous fission half-lives” of other odd-nuoleon 
isotopes. 


The obeerved yields of californium-252 in neutron 
bombardments of plutonium in the Materials 
Testing Reactor (MTR) in association with the high 
specific spontaneous Яввіоп activity of this isotope 
makes it attractive as an experimental’ neutron 
source. ; 


P. Б. Franps 
М. H. Srupme 
L. B. MAGNUBSON 
J. В. Horses 
Argonne National Laboratory, р 
Lemont, Illinois. 
April 27. 
1 Studier, АГ, Н. Fields, P. js do Bere, be, bai F., Едейтал, 


A LIRE E. rs Be Б 1 93, aaa Clb 
? Fields, P. B., Studier, M. HL. Mech J. F., Diamo 
АГ. Mignumon, 1. В. and Наше, 7 опа, 


* Diamond, H, L. B., Mech, J. F., Btevena, О. IL, Fried- 
man, A Мз CA. Ho Palda, F. and Huin ја, J. R., 
‹ юп, L B., Studie, М. Н, Fields, P. B., Btevena, O. AL, 
Коз, 1 3, Feldman, Д. М, Diamond, П, Huimenga,J. Ro 
Nu 
Phys. Hs». (ш 
‘Hols В.Е. L, Univerty of Oaltfornis Radustion Laboratory Report 
'Beaborg, G. Т, Paye. Rss., 9б, 157 (1068). 


* Whitehouse, W. J., and Galbraith, W., Natwre, 180, 494 (1052). 
* Huizenga, J. В., Phys. Rev, 94. 158 (1964). 1 


H., Friedman, 
В., Phys. Rev., 94, 


ES 


No. 4423 August 7, 1954 


Inelastic Scattering of 14-MeV. Neutrons 
by Lithlum-7 


Tux nuclear-level scheme for lithium-7 given in 
he review article on light nuclei by Ájzenberg and 
aurten! mdioatee levels at 0-478, 4-61, 6:56 and 
1-46 MeV. excitation. The level at 7-40 MeV. 
юттевропів to в resonance in the ‘Li(n,"H,)‘He 
‘eaction at a neutron * of 0:95 MeV., but 
either (p,p), nor (d,d’), nor (aa) scattering experi- 
nents have revealed inelastically soattered particle 
groups oo ing to this level’. 

We have studied the inelastio scattering of fast 
ieutrons by lithium-7, usmg a photographio plate 
o&ded with natural lithium. In this work advantage 
хав taken of the fact that the levels of interest are 
msteble with respect to alpha-particle and triton 
mision. The loaded plates (Ilford 200p E, with 
52 mgm. per о.о. loading) were exposed to 14-1-MeV. 
ieutrons produced by the "H,(d,n)‘He reaction, and 
‘he plates were searched for the occurrence of alpha- 
J&rtiole and triton pairs of tracks produced by the 
‘eaction : 

'Li(non)'*Li()«He; Q = — 2-465 MeV. (1) 


The scattered neutron was not detected m this 
xperiment. The only measurements made were of 
he energy released to the alpha-particle and triton 
when the recoiling and excited lithium-7 nucleus 
locayed withm the emulsion. By кше 
X the plates, good discrimination was obtain 
»ebween the alpha- icle and triton tracks. The 
vents appeared as в thick and а thin pair of tracks 
i&ving a common point of origin, and were өваПу 
eoognired against a background of recoil protons and 
single alpha-partioles ariming from other emulsion 
sonstituenta. Measurements were made on the 
anges and angles of emission of the alpha-particle 
1nd triton tracks with respect to the mooming 
aoutron direction. 

Provided that the interpretation of the event is 
'orreot, these data are sufficient for the calculation 
Xf the excitation energy «('Li) of the states of 
ithium-7 involved in the reaction and, m addition, 
he energy Юу of the mooming neutron. The ex- 
oreasiona obtained for both these quantities involve 
he same factors, and the value of Ex deduced pro- 
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Number of events per 0:8 MeV 
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vided в sensitive test of the воошвоу of the individual 
measurements and of the correctness of the identiflca- 
tion of each event. Only those eventa which inferred 
an incoming neutron energy within prescribed lmnite 
on either side of 14:1 MeV. were accepted. 

The distribution of By values calculated 
from the data obtained from measurements on 427 
events is given in Fig. 1. The peak ocours at an 
energy of 14-0 + 0-25 MeV. and has a half-width 
at оа of 1-5 MeV. 

Fig. 2 gives the distribution obtained for e("Li) 
measured in MeV. above the ground-state, assuming 
the Q value given for reaction (i) Only eventa 
satisfying the acceptance limits for Ey (1-18 MeV.) 
have been inaluded, and this has elimmated many 
eventa due to reactions other than (i) which produce 
heavily ionizing and lightly ionizing i 
the measured. Suitable corrections have been 
ied to remove the background of such eventa 
which could have produced Hy values within these 
limita. In particular, Fig. 2 has been corrected for a 
considerable beckground of events due to the 
reaction : ' 

'Li(mf)He(n*He; Q = — 2:465 MeV. (i) 


The background oorreotions applied made little 
difference to the shape and position of the groups 
in the s('Li) distribution in the range 0-9 MeV., 
although the fully corrected distribution given has 
been reduced to a total of only 167 evente. Most of 
the events removed appeared in the unoorreoted 
«('Li) distribution in the range 9۰3-13۰5 MeV., and 
these eventa, whan recaloulated according to reaction 
(ii), fell into two groups representing helium-5 
excitation energies of 0 + 0-8 MeV. and 2:4 + 0:6 
MeV. A distribution of «('Li) values corrected on 
the assumption that only the ground-state of helrum-5 
is involved in reaction (1) shows в promment peak 
at 9-25 + 0.25 MeV. which may represent & new 
level in lithium-7. 

In Fig. 2 the prominent at 4-0 + 0-25 MeV. 
is identrfled with the level ın lithium-7 at 4:61 MeV. 
(see ref. 1). The smaller group at 7:5 + 0:25 MeV. 
is identifed with the expected level at 7:46 MeV., 
and the group of events between 6 and 7 MeV. is 
presumably due to the broad level reported** at 


6-56 MeV. 
D. L. ALLAN 
Atomic Energy Research Establishment, 


Harwell, 
Nr. Didoot, Berks. 


1 4jxenberg and Lauritsen, Ree. Mod. Phys., 94 830 (Oot. 1052). 
* Hughes et al, A.N O.U., 2040 (1052). 

^ Franzen and Likely, Phys. Rew, 87, 687 (1053). 

i Gore and Harvey, Phys. Rəs., ЭВ, 658 (1951). 
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Dielectric Properties of Tellurite Glasses 


Iy a previous communication, Stanworth has 
described the properties of glasses containing a high 
peroen: of tellurium dioxide’. Some date were 
presented on the optical and dielectrio properties of 
several of such glasses. The purpose of this communi- 
cation is to record the results of further dielectrio 
measurements on tellurite glasses, carried out at the 
Physical Laboratory of the National Defence Research 
Council of the Netherlands (The Hague), in close 
oo-operation with Mr. Stanworth of the British 
Thomson-Houston Co., Ltd., Rugby, where the 


samples for this investigation were prepared. 
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hood; the inital crystallization is never found ir 
the anodal region (Fig. la). Fig. 1b shows the samu 
menon on & small scale under the microscope 
both cases, orystal formation occurs selectively 
only on the oethode side. Considering that thi 
mobility of the sodium ion is greater than that oi 
the nitrate ion in this case, and that the concentratior 
polarization owing to transport phenomena may Ix 
assumed to be negligibly small", it is plausible tı 
asume that the phenomenon is due to catephoresi: 
of the charged orystal nuclei toward the oathode. 
(2) The creeping of salt solution and the $nterfaota 
potential. If it 18 really the cage that the oryste 
nuclei move electro-cataphoretically toward thi 
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Precision measurements of the dielectric constant 
and loss angle were made on а glass of molecular 
ition ВаО.5ТеО,. The measurements between 

0-07 and 68-5 Мо. /в. were made with an accuracy of 
1 per cent, using the resonanoe method of Hartshorn 
and Ward; the measurements between 1,000 Мо./в. 
and 5,190 Mo./&. were made to an accuracy of about 


1} per oent by oe measurements on coaxial 
line equipment, and those between 7,520 and 24,000 
Mo./a. to an soouracy of about lj per cent using 
impedance measurement m rectangular ar wave guides. 
The results are shown in Table 1. 

The resulta are similar to those reported for tellurite 
glass of somewhat different composition in Mr. 
Stanworth’s communication. It appears that the 
tellurite glasses can have high dielectric ‘constant and 
low loss-angle up to very high frequencies, showing 
no frequency dependence, mdicating the absence of 
relaxation up to 24,000 Mo./s. Thus tellurite glass 
constitutes material of high dielectric constant with 
very good microwave properties. 


J. Pu. Posy 
Physical Laboratory, 
National Defence Research Council, 
The Hague. 
May 12. 
! Btanwor 


reat лиш, 109, 581 (1962), J. Soc. Glass Tech , 96, 
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Cataphoresis of Crystal Nuclei 


From his investigation of orystel formation in 
supersaturated eleotrolytio solution and the analysis 
of the electric behaviour of the orystel solution 

interface, Ubbelohde? has suggested that charged 

which act as orystallization nuolei 
might exist in the solution. In the course of work 
on the mechanism of crystal formation, I have 
observed some phenomena which seem to support 
Ubbelohde’s views. 


(1) Hlestrolytio orysial formation. A saturated 


solution (at 25° О.) of sodium nitrate waa eleotrolysed 
between two platinum electrodes for 10 hr., at & 
constant ture of 15°C., 0-4-0-5 ¥.Jom., 
current density 2—5 х 10+ amp.[om.* Solute orystels 
appear first only on the cath and in ita neighbour- 


25 5 l 
«001 





cathodes, a glass surface’, being negatively chargec 
with to the electrolytic solution, ahoulc 
behave a cathode and cause the occurrence oi 
cataphoresis and crystal formation. This is the well 
known creeping phenomenon‘. I find that the creep 
ing never occurs when the glass container has beer 
previously treated with (1) mlver nitrate solution® o» 
(2) aluminium ion", both of which cause reversal’ 
of the potential at the glass-solution interface. Silos 
glass, which has no ionic structure, has also failed 
to show the creeping. These observations are indirect 
с of the electro-cataphoretic nature of crysta! 
nunlei. 

(3) мырад м eee of the very high-frequency, 
field. on the crystalitsation process. It has beer 
о that very high frequency (A = 30—40 ош.) 

teg the deposition of crystals in super. 
saturated electrolytic soluiion* (for example, pot 
aæium chloride, potassium nitrate and lead nitrate) 
but it shows no effect оп a non-electrolytio solution 
(for екше, urea) This supports the idea of the 
existence of charged nuclei in the solution, becaus 
the chance of oolliaion between the nuclei or between 
a nucleus and an ion should be mareased by th: 
effect of the alternating field, resulting in the accelera- 
tion of crystal formation. 

(4) Deviation of sedémeniation path of orystallit 
by the electric field. Each. of the observations men 
tioned above suggests that there exist charged oryste 
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iublei and that they move electro-cataphoretically, 
he size of a nucleus’ being leas than 10-* om., the 
‘atio charge to mass being sufficiently large. Even 
* the particle sire were larger than in the above 
ase, ıt may still be expected that cataphoresis will 
cour if their surfaces are freah and the electric field 
3 Strong enough. In order to test this expectation, 
'reehly d ited potassium. chloride crystallites were 
allowed to sediment in the supersaturated solution. 
4n external electric fleld was applied momentarily 
šo the solution (between two oarbon rods in the 
»onteiner, 150 V./om.) immediately after the appear- 
anoe of the orystallites. The sedimentation paths 
«vere deflected a little to the cathode, though the 
situation was somewhat blurred, probably by the 
Mieterogeneity in the dimensions and forms of 
arystallites and also by the thermal convection | 
Row pe. the change of phase. 

ort, all these observations support the view 
put forward by Ubbelohde. 


- Korom HrgAso 
Chemical Laboratory, 
Fukushima University, 
Ja 
Feb. 12. 
+ Ubbelohde, à. B, Trens Farad. Soo. 88, 853 (1040) ; Dirouse. Farad. 
Бос, &, 180 (1940). 


< Boerboom, A. J. H., Neture, 150, 250 (1947). 
Жау W: sapra gues uM tae Md ө 


Chim. Acta, 896 (1927). Hasiehurst 
and Marites Y, oe Chem., 40, 430 (1835). 
* Tominaga, H., and Hirano, K., J. Chem. Soc. Japen, 73, 529 (1953). 
* Hrano, K., Kagaku (Solence), $3, 50 (1953). 
"Кгпу H. À., Жой. Z., ЭЁ 81 (1018). 
* Hirano, K, J. Okem. Soo. Japan, 74, 701 (19063) 
* Hirano, K, Bwseswom-Xenkyw, 58, 85 (1068). 


Ңисинт “observations on the crystallization of 
lithium sulphate by Helen Rae and A. E. Robinson 
may possibly provide a further example of the forma- 
tion of crystallization nuclei bearing a net charge 
with regard to the solution’. Attention may be 
«directed to the interest of this mechanism of migration 
Ё nuclei of ionic crystals. With reference to the 
«deposition of crystalline masses at controlled places 
in animal systems, ıt is conceivable that the forma- 
tion of bones and teeth, for example, are controlled 
by the direction of nucle: from supersaturated solu- 
tions through the intervention of the appropriate 
electric fields m the system. The de- 
position of crystals associated with certain diseases 
may also be related with the phenomenon under 
discussion. 


z А. R. UBBHLOHDH 
The Queen's University; 
Belfast. 


! Вав, Helen, and Robinson, А. Н, Proc. Roy. Soc., A, BBR, 558 (1084). 


A Modifled Differential Refractometer 


Tua light-scattering method of molecular weight 
determination involves the measurement of the“ 
difference m refractive mdices of a solution and ita 
solvent. To this end special differential rafracto- 
meters of high precision have been constructed with! 
or without &utooollmation'*". A hollow glass prism 
is placed within a rectangular glass cell filled with 
the solvent, and the inner prismatic oell 1s filled with 
solution. A beam of parallel light traversing this 
double cell is deflected by an angle proportional to 
the differance of refractive indices of the two fluids. 
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I have modifled this double cell in such а way 
that part of the parallel beam traverses only the 
outer cell, passing beside or under the hollow prism. 
I have thus obtained simultaneously the undeflected 
and the deflected image of the slit ın the measuring 
microscope ; the difference may be read directly ma 
single measurement without having to change the 
contenta of the hollow glass prism. Errors caused by 
mechanical derangement or variation of temperature 
during the change are thus avoided. 

A further modification operates with a horizontal 
slit instead of the usual vertical one, and the rect- 
angular cell contains two hollow prisms instead of 
one, resting with their apex edge on the bottom of 
кшк ЫШЫ 1) Each priam ocoupies a third of 

the vertioal transverse section of the rectangular cells, 
leaving & third free for the light beam to bypass them: 
The rectangular cell is filled with solvent, one of the 
hollow prams with the solution to be measured and 
the other one with a solution of known refractive 
index for calibration. Thus the difference to be 
measured and the calibration value may be read 
simultansously in one measurement. The fact that 
the hollow priams stand on hair panting makes 
it poasible to use them with a volume of solu- 
tion, solely st the cost of light intensity owing to 
the reduced aperture available. 

Solutions may be made up m this refractometer 
to a given value of difference in refractive indices 
by filling an appropriate solution into the calibration 
prism and diluting the other one with solvent from, 
for example, a burette until the lines—now horizontal 
—-oomnoide in the mi ; 

I wish to ackno the help of Mr. Е. Dulhon 
and Mr. J. Szántó in the construction of the new ocell. 

F. Кӧвоѕү 

Délibáb utos 28, 

Budapest. 
Feb. 28. 1 


жо. and Stuart, Н. А., Arok. Tech. Metsen., 111 (May 1053). 
a Debye, P. P. J. App. Phys., 17, 302 (1046). 

в, Fé Opt. Боо. А 8e, 555 (1046). 
POE tr e Магы, om Soc. yy 41, 1083 (2589). 


Structure of Collagen 


А DETAILED X-ray study of collagen fibres obtained 
from different sourees (namely, shark ray, rat tail 
tendon and kangaroo tail tendon) and & re-examins- 
tion of the published wide-angle patterns indicate 
that the unit cell of collagen is hexagonal with 
a = 12-16 A. and o = 9:5-9 A. the actual values 
depending on the moisture content. The essential 
difference of this mdexing from those reported 
earlier'-* is that the 2-86-A. meridional aro 1s here 
interpreted not as в true meridional reflexion, but 
as arising from the superposition of two close non- 
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meridional reflexions. A oeloulation of the angular 
` spread of the aro, паш the tilt of the о-ахів deduced 
from the spread of the equatorial reflexions, confirms 
this mterpretation. Table 1 shows the good agree- 
ment between the calculated and observed spacings 


of an air-dried and a wet spearmen from kangaroo ` 


tail tendon. 

A structure has been obtamed (Fig. 1) whioh fita 
the above unit oell and which appears to be in good 
agreement with infra-red, X-ray and chemical data 
` for collagen. It consista of nine amino-acid residues 
per unit oell, which corresponds to the observed 
density. These are linked together to form cylindrical 
rods, which occur in в hexagonal array. АП the 
residues have the tans configuration, and the latest 
. values of Corey and Pauling* for the dimensions of 
the amide group were used for the calculations. The 
residues are in the form of three helical 
chains, each of pitch 9:5 А. (= c) and containing 
three residues per turn, with the symmetry 3,. The 
three helixes are also arranged with a 3, symmetry 
about the o-axis, and they are held together by means 
of hydrogen bonds to form the cylindrical rods. Two 
of the three NH groupe m. each turn of a chain are 
linked by hydrogen bonds to an oxygen of each of 
the other two chains, the МН... O distanos being 
2-80 А. The third NH group pomts outward from 
the cylinder, and the nitrogen atom forms part of a 
prolme ring. Of the three a-carbon atoms per 
turn, a hydrogen attached to” one of them (В, Fig. 1) 
could be replaced by a general P group to form an 
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ammo-acid residue such аа arginme or lysine 
another (P) takes part in formmg the proline ring 
while the third (G) is in such & position that there » 
no space for either of ita hydrogens to be replace 
by any other group, so that it could only form par 
of a glycine residue. These features of the structur 
could explain the observed range of amino-acid com» 


. position for collagen. 


The NH- and OO-bonds are almost exactly per 
pendicular to the fibre axis, the angle made wit 
the c-axis being about 85° m both cases. This agree, 
with the observed large mfra-red dichroism’. Struc 
ture-factor calculations show fairly agreamen 
with observation. The individual i are un 
stable, and the stability of the cylmdrical rods arise 
from the hydrogen bonds between the helixes. I 
these are broken, for example, by heating, the 
structure would crumble down, which would ехріві 
the thermal contraction of collagen. Tho structure 
could, however, re-form on oooling, as the cham o 
amino-acid readues in a single helix need not bı 

in this process. 

t may be mentioned that this structure is cesen 
tially different! from the three-chain structure o. 
Pauling and Corey’. The value o = 9۰5 A. is noi 
critical, and a variation of about 15 per cent u 
permissible without affecting the main features o* 
the structure. 

A detailed paper, containing also a discugsion 0! 
other features of this structure and a orrtical oom 
parison with previously proposed structures, will be 
pubhshed elsewhere. 


T., J. Int. Бос. Leather Chom, 34, 60 (1940). 
and Corey, В. B., Proc. U.S. Nat. Acad. Soi, 37, ЗТ? 


В. B., “Advances In Protem Chemistry” 7, 60 (1053). 
B. B., and Pauling, L., Proc. Hoy. 
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Unbiased Ratio Estimators 


Ratio estimators are frequently employed in sample 
surveys when estimating the population mean Y ofa 
variate y with the of the known population 
mean X of a oorrelated variable x. Config OUR. 
selves to the case of a simple random sample of 
n pairs y,, % from a population of N pairs, various 
ratio estimators of Y oan be formed of which the 
most important ones are f = Xy/s and ў = 5, 
where ў, 2 and f are the arithmetio means of the 
sample of уу, т, and y,[z,, respectively. = 

One well-known defect of these estimators is the 
fact that they are usually biased by &mounta for 
which only & ximate formule are offered in the 
literature, to our knowledge, no general methode 
are available for the elimmation of this bias. It is 
of some interest, therefore, that quite elamentary and 
exact formule for these biases can be obtamed which 
frequently permit the construction of unbiased ratio 
estimators. 

We must confine ourselves here to the smplest 
cases. It is obvious that 


Hg) = Y — Cov (E, 2) and BY) = Y — Cov (È в, 
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which give the exact formule for the bias. 
An immediate consequence of these equations are 
he upper bounds for the biases 


[Bias m 9| сую oy and|Bias in $| < ozis ca (3) 


which are proved (but only as large-sample approxi- 
nations) in most text-books. Next, we may try to 
sxstimate the exact bias in ў from the sample. This 
eads to the unbiased ratio estimate 


n(N 


n — 


y= Rr + Baw a 4 — т). (4) 
Kf variance formule are derived by the customary 
поел wem of Ay, = (y; — Ў)/Ў and 
-€(m-— E. it can be shown that (for 
No = Эш sn ET cabin taris 


War y! = та" + oE — 2 Covizy)/XP), 


which is also the approximate formula for Var ў and 
Var fj if terms up to and including the tio are 
»onsidered. The cubic terms in Var ў or Var ў may be 
oomtive or negative (depending on certain product 
moments of the y, z distribution) and are 0 in Var y'. 
Within the framework of this approximate variance 
sheory, therefore, no large price in variance increment 
'8 paid for bias elimination ; indeed, for oertain popu- 
‘ations Var у’ is lees than Var ў or Var ў. Similar 
resulte are available for bias elimination in f, and 
3xact variance formule have been derived. Since the 
approximate variance formula depends on the fact that 
the coefficients of variation of y and х are small, a 
useful modification consists of the device of splitting 
the sample of n yz, into (вау) K subsamples with 
means f£; and computing the eas ratio 


estimate york ( (ў—#2), where Fm Ей 


and N is assumed large. 

Adaptations to stratified and multistage sampling 
have bean developed, and it is hoped to publish 
applications of these estimators shortly. 

H. O. HARTLEY 
А. Ross 
Statistical Laboratory, 
Iowa State College, Ames. 
March 24. 


Solubility of Uroporphyrin 1 in Ethyl 
Acetate 


Асоовртна to Waldenström, Fink and Hoerburger!, 
uroporphyrin I does not pass from aqueous solutions 
into ethyl acetate at any pH, thus differmg from 
uroporphyrin IIT, which is readily extracted by ethyl 
acetate around pH 8:1. This statement has been 
widely &ooepted in the literature. We have found, 
however, that uroporphyrin I in the concentrations 
studied is readily extracted into ethyl acetate from 
aqueous solutions at pH 3۰0-3۰3, and, provided these 
are strongly buffered, quantitative recoveries oan be 
obtained. 

The resulta of some recovery gianna with 
uroporp I and b odas po 
illustrated in Table 1. аро feaboque 
was as follows: & бойо of the: free the free porphyrm in 
0-1 N sodium bicarbonate was added to 50 ml. of 
10 per cent (w/v) hydrochloric acid, followed by 
150 ml. saturated sodium acetate. The solution was 
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rapidly brought to & pH. between 8-0 and 8-2 with 
concentrated hydrochloric acid and the final volume 
of solution made up to 250 ml. The order of adding 
the reagents appeared to affect the recovery materi- 
ally, and is therefore given m full. The buffered 
solution was extracted exhaustively with 100-ml. 
portions of ethyl acetate, readjusting the pH with 
concentrated hydrochloric acid and saturated sodium 
acetate between extractions. The last few ethyl 
acetate extracta are usually non-fluoresoent; but ex- 
tractions were contmued until such ethyl acetate 
layers gave non-fluorescent aqueous layers when 
shaken with 2 per cent hydrochloric acid. The oom- 
bmed ethyl scetate extracts were then extracted to 
completion with 2 per cent hydrochloric aod, and 
this extract determined. speotrophotometrically, using 
the correction factor of Ramington-and Bveinseon?. It 
was found that the number of extractions required 
at each stage was not significantly different for the 
two isomers ; in both cases about 50 per cant of the 
porphyrm present in the aqueous phase passed into 











the 1 acetate during each extraction. The resulte 
in Table 1 show clearly that the Y of uro- 
porphyrin I is not appreciably leas than that of 
"Waldenstróm porphyrm’. 
Table 1 
Porphyrin rd "Waldensizüra 

ж (range) Uroporphyrmn I porphyrin 

46-40 94, 95, 94, 100, 102 99 

29-24 99, 99, 102, 99 100 

9-10 100, 80, 94, 95, 97, on, 03 

97, 101, 99, 101 
4-6 90, 91, 80, 90 VI, 96, 86 





A suitable method for comparable extraction of 
both isomers is of value with respeot to recent 
investigations of the porphyrins formed by tissues 
tn vitro from rs such as porphobilinogen and 
«amino lerako Бо, A detailed investigation, 
which we hope to report elaewhere, has led us to 
conclude that equivalent recovery of each isomer 
from tissue preparations should also be possible. 

The uroporphyrin I used in this investigation was 
a hydrolysed sample of fraction A(i) shown in Fig. 1 
of the paper by Rimington and Milest. “Waldenström 
Росо was taken from а bulked sample of 

aldenstróm ester (m.p. 260°, oorr.) which, when 
tested by the paper chromatographic method of Falk 
and Benson’, behaved as uroporphyrin IO. only. 
Hydrolyses were carried out in 25 per cent hydro- 
chlorio acid at room temperature for 36 hr. 

We thank Prof. С. Rimington for his support of 
this work and Mias H. James for technical вавівіапое. 


E. I. B. Danse, 


B. E. Тоотн 
Nuffield Unit for the 
Investigation of Pyrrole Pi Metaboliam, 
Department of Chemical Pathology, 
University College Hospital Medical School 
London, W.O.1. 
June 11. 
W 3 H., and wW. OBEN, 
ey Fink, Hoerburger, S pkyrial. 


клен, O. and Breiman, В. In J. Olen, Lab. Invest, $, 209 


* Falk, J. В.І B, and Eimington, O.. Netwre, 178, 20% 
> (1063) I. B., and Falk, J. Н. Nature, 173, 1185 (1953). 
t Ramtngton, O., and Miles, P. A., Biochem. J., &0. 202 (1051). 

* Falk, J. Н. and Benson, i., Biodhem. J., &, 101 (1953). 
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Fractionation of Serum Proteins by Zone 


Electrophoresis in Glass Powder 
In connexion with recent electrophoretic studies of 
ox serum’, it became neceasary to establish a reliable 
method for the fractionation of serum protems which 
would allow numerous samples to be separated into 
distinct fractions of sufficient volume and conoentra- 
tion for subsequent physico-chemical and biological 
characterization. Zone Һогевів? appeared to 
be the method of choice, the ap tus here 
described is a development of that of Svensson and 
Brattsten*, whose work should be consulted for the 
principles involved. The present modifications were 
introduced to overcome certain difficulties associated 
with their apparatus, notably the oo ity of the 
feed and the lack of control “ adverse 
РН е үр electrolytic 
vus Ca bed 1s supported in в double- 
walled ‘Perspex’ trough 27 om. long, 18 om. deep 
and 2 em. wide. The top of the trough is completely 
open, ‘Perspex’ nipples of 1 mm. bore are fitted 
to the base of the trough at 1 om. intervals and’ & 
strip of closely-woven calico, 27 om. x 2 om., is 
Placed inside the trough over the nipple opening 
ү blocking by glass powder. The doub. 
of the trough form two flat oooling chambers 
. through which is pumped refrigerated water at 2° О. 
At the ends of the trough are ‘Perspex’ flanges to 
which are bolted ion- eable partitions, electrode 
abaxübers and оо Бев sealing алко. The 10n- 
le partitions, which have an open area of 
16 om. x 2 om, constitute the vertical end-walls 
of the trough and isolate the glass powder bed from 
the free-flowing buffer solution in the electrode 
chambers. A typical arrangement oonsista of & 
porous ceramic plate at the cathode and a ‘Cello- 
phane' membrane at the anode. The electrodes are 
flat spirals of platinum wire, 1:5 om. x 15 om, 
mounted parallel to and about 1 cm. behind the 
iou-permeable partitions. Each electrode chamber 
is sealed, apart from & lower inlet and upper outlet 
through which buffer solution is pumped continuously 
at the rate of about 1 litre/fmm. The return flows 
of buffer solution from the electrode chambers are 
mixed in а single 5-litre aspirator bottle prior to 
recirculation by a centrifugal pump. By this means 
drifts of pH. and unstable Е characteristics 
arising from accumulations of the products of 
electrolysis may be completely controlled. This 
arrangement also overcomes the limitation of current 
set by the use of reversible electrode systema. The 
leakage сштеп which by-passee the glass-powder bed 
is negligible if the rubber connexions of the system 
are of 1 om. bore and about 200 cm. lo 
The assembly of trough and chambers 
is fitted to & special rack which may be levelled 
accurately. This rack also supports a finely adjust- 
able horizontal bar to which өгө clamped twenty- 
seven capulary tubes of about 1 mm. bore and 30 cm. 
each bent to the form of a J. The longer 
are connected by fine-bore rubber preasure- 
tubing to the twenty-seven. outlet nipples at the base 
of the trough. The shorter limbe of the J-capillarics, 
directed downwards into collecting tubes, terminate 
at & common level which is about 1—2 om. below that 
of the free surface of the.buffer solution above the 
glass-powder bed. The rate of flow of buffer solution 
through the bed and from the outlet capillaries is 
determined by the height of the horizontel olaviping 
bar. Regularity of flow from the outlet capillaries 
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is achieved by individual adjustment of the length 
of each in a preliminary rate-of-flow calibration, andl 
by grinding each tip to an accurate square and 
smooth finish. The buffer supply to the bed of glas 
powder is provided by в simple oonstant-headil 
system. Since the top of the trough 18 completely 
open, the multiple syphon system of Svensson andil 
Brattsten? is unnecessary. 

The protem sample to be fractionated is Injected 
directly into the glass-powder bed at a depth of 8 am. 
below ita surface. For this purpose a 20-50 ml. glass» 
syringe, provided with a 10 om. needle bent in the 
middle at right angles, is mounted horizontally and 
the plunger advanced by a geared drive from a 
1 r.p.m. synchronous motor. А range of tein 
sample feeds of 0-8-8 ml./hr. may thus be Шола 
with great regularity. 

The completed assembly may be operated in two 
ways. In the oontinuous-flow method, followi 
Svensson and Bratisten*, the buffer solution 
protein sample flow continuously while current i» 

passed, and оо ta of distinct mobility follow 
paths fusus Men de bd ded у 
the point of injection. This method demands oon. 
stency of flow of buffer solution, protein sample andi 
current, but is not seriously Influenced by geometrical 
of flow density. In the second method, 
the method of ‘no-flow’, 5-10 ml. of the protein 
sample to be fractionated аге mijected to form a 
vertical band about 1 om. wide in the glass-powder 
bed. The flow of buffer solution and of protem 
sample are now discontinued and the current switehed 
on. The mitial vertical band separates horizontally 
to form a spectrum of vertical bands spaced across the 
bed. When the current is switched off, the bande 
are washed out of the glaas-powder bed by a relatively 
rapid flow of buffer solution equivalent to about 
15 ml.fbr. at each capillary outlet. Up to twenty- 
seven. fractions each of about 7 ml. are collected 


- within 80 mm. following & separation lasting about 


5 hr. This method does not depend upon the oon- 
stancy of flow of buffer solution or current, but за 
more sensitive than the first to geometrical irregu- 
larities of flow density. The 'no-flow' method is faster 
than the continuous flow method, since equal resolu- 
tion may be achieved without lengthy periods at low 
rates of flow. 

With veronal and phosphate . buffer systems of 
pH 7 5-9, iomo 0:04, and a maximum bed 
tem: ture of 30°C., it ia poemible to maintain a 
total current of up to 800 m.amp., equivalent to a 
current denmty of 10 m.amp./sq. om., and a voltage 
between electrode chambers of 300 V., equivalent to a 
voltage gradient of 10 V./om. "Under these conditions, 
bovine albumin and y-globulin separate in the ‘no- 
flow’ method at the rate of 3-4 om j/hr. Electro- 

horetio analyses by the Tiselius method of collected 
fractions indicata. Wat ай almost neas Gradient ol 
mobility develops across the glass-powder bed. The 
mobility-resolution followmg a separation lasting 
b hr. is about 0:5 от. V.-1 geo? x 10-*. The 
albumin and y-globulin components of ox serum are 
separated cleanly. The intermediate a- and B-globuhn, 
however, when collected at the appropriate outlets, 
may be contaminated with small proportions of the 
adjacent components. This is probably a oon- 
sequence of adverse spreading effects and of the 

ly-dispersity of the protein mixture. 

Pus is- to publish shortly further details of 
suitable ion-permeeble partitions and of the separa- 
tions achieved with ox serum in beds of glass powder 


* 
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mnd of starch. The i advantages of the 
wesent apparatus in facility of control and in rapidity 
if separation of ос ta over the entire length of 
he bed have been ted also in preliminary 
«tudies of the fractionation of the sera of cattle 
nfected with the virus of foot-and-mouth disease. 
C. J. BRADIBH 
Nax V. SMART 
Research Institute (Animal Virus Diseased), — 
Pirbright, Surrey. June 17. 
глу imi ы MME Mult онро T: B- едете T 
Tiseltus, A., tod iodin, P, “Advanom m Protan Cbemsiry^, 8, 


Svensson, H., and Bratisteo, І, Arkiv Котб, 1 401 (1949). 


Phosphorus Linkages in -Casein 

RamamwrrLy, an investigation on the nature of 
horus bonds in protems has been initiated in 

is laboratory. This was stimulated by the observa- 
Kion that a variety of phosphatases will dephos- 
whorylate phosphorus-oonteinmng proteins without 
proteolysis oocurring simultaneously. Dephoephoryla- 
4ion, л takes place only if the phosphate 
Eve t as monoesters with two ionizable 
Баган Ч In addition, the occurrence, in phospho- 
proteins, of linkages such as those of pyro: hates, 
—O—P—O—P-—0—., phosphodiesters, P—O— 
or —N—P—O—, and the presence of these bonds in 
«усо arrangements, had to be anticipated. Thus, it 
should be possible to demonstrate such structural 
«mite with the aid of specifo enzymes which bring 
mbout their transformation into monoesters that are 
then readily hydrolysed by the action of phospho- 
monoesterases. The work described here was designed 
to test these assumptions, and supplies the first 
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experimental evidence for the existence of pyro- 
phosphate bonds in a protem. Moreover, it тв ahown 
that a-casein, in addition to homonoegters, also 
contains some of its a8 pyrophosphate 
and phosphodiesters. 
As reported in 19524, prostate phosphatase’, an 
о 


2 
enryme speoiflo for the hydrolysis of OE Кре 


OR 


at pH. 5-8-6-0 removes 40 per cent of the a-casein 
horus. Ifa 1 oent solution of a-casem in 
0-05 N sodium bicarbonate containing 0:01 M mag- 
nesium ions ів treated at 37° О. with & 
from rattle snake venom ( 
adamanieus)', no inorganic phoephorus is бене 
As shown in line 2 of Table 1, the pH of the reaction 
mixture, however, had shifted from 8-5 to 7-8, in- 
dioating the exposure of acidio groups. Subsequent 
inoubetion of the protein with prostate phosphatase 
in cacodylate buffer of pH 6-0 and 0-1 ionio strength 
results in the appearance of 41-5 per cent of morganic 
osphorus (line 3), an amount corresponding to that 
ted by the prostate enzyme from untreated 
a-casein. (line 1). however, the a-casein pretreated 
with diesterase is incubated with both prostate and 
intestinal phosphatase, 78-0 per oent inorganic phos- 
phores (line 4). &moe the intestinal enzyme 
iu this тайанып ia found io ant ab pH 6-0 
on е molecular-weight substrates of the type 


о о 


Á 2 
—N—P—OH but not on —O—P—OH +, 
x b^ N 
OH он 


and the 


Table 1. Варити Bexvmatic DEPHORPHORYLATIOK OF с-Оляши 



































1. a-Owsemn + prostate 
phosphatase 
3. o-Casein + phospho- 
8B5-—78 0 O—P of diester bond broken 
8 ted 
with ) + 
60 414 | Same as in line 1 40 
4. aasan (pretreated of present as 
Mele vent: P VA 
mal phosphatase 60 780 —0O—P—OH and 40 40 
OH 
2/5 derrved from N—P—O 
5. а-Сазмп -+ pyrophos- 
phatase 74 0 "sj i R 
6. a-Oweein (pretreated oi phorphoros presari as 
price ию | ? 
‘tase 60 59-5 —O—P—OH. and 40 20 
он 
15 dectved from 
0—Р—0—Р—0 
7. а-Оазеіл (dirstersse -+ 
+ pros- 
and intestinal 





60 100 




















274 


snake venom diesterase hydrolyses the —O-—P— 
bond of a diester, it ban be inferred that the diester 
linkage in a-casein is of the —-N—-P—-O— type, in 
contrast to the —-O—P—O— recently found in 
B-casein'. 

An identification of the remaining phosphorus is 
then achieved as follows: on incubation of a 1 per 
cent solution of a-casein in veronal-carbonate buffer 
of pH 7-24 containing 0-001 M magnesium ions 
with yeast 
phosphorus is set free (line 5). 
of the protein with the prostate phosphatase at pH 6-0 
in sodium cacodylate buffer results in the appear- 
ance of 59-5 per cent inorganic ph orus (line 6). 
Thus the increase of 20 per cent ted by the 
prostate enzyme from the a-oesein pretreated with 
pyrophosphatase must originate from monoesters of 

0 


/ 29 
the type —O——P— OH. derived from a pyrophoe- 


OR 
bond, —O-—P-—O—P—-O—. In lime 7 of 
разр усма uso dier show- 
ing that if «-oasein is treated with the phospho- 
diesterase ab pH 8-2, followed by incubation with 
the pyrophosphatase ab pH 7:2, the intestinal and 
prostate enzymes at pH 6-0 will liberate the entire 
horus of this protein. These results thus 
nstrate that a-casein contains 40 per cent of its 
- О 


7 
phosphorus as monoesters of the type —O—P—OH, 


“он 
Ee p cent as pyrophoephatea, —-O—-P—O-—-P—-0—, 
per cent as diesters, —-N—P—O—. 

Complete removal of the phosphorus is socom- 
panied by в disintegration of the protein into smaller 
unite, indicating that the phosphorus links felatively 
small polypeptides which are soluble in 10 per oent 
trichloroacetic acid. These fragmenta can be separated 
chromatographically by passage through a column of 
4 per cent cross-linked “Dowex 50’. 

The presence of the pyrophosphate bond in «-casein, 
а protein with 0-09 per cent phosphorus’, can be 
used for the estimation of the molecular weight. If 
one-fifth of the phosphorus is present as Р 
phosphate, a linkage involving two atoms о 
element, the total number per mole must be ten or & 
multiple thereof. Since the atomic weight of phos- 
phorus is 81-02, it would give a minimum molecular 
weight of 81,000, in good agreement with that of 
80,000 reported for casein in the literature". 

I wish to thank Drs. G. Schmidt and M. Kunitz 
for some of the phosphatase preparations used in 
this research, and Dr. T. L. MoMeekin for supplying 


the a-casein. 
GERTRUDE Е. PHELMANN 
Rockefeller Institute for Medical Research, 
New York 21. April 7. 


1 Peclmann, G. H., J. Gen. Pkynol., 88, 711 (1062). 
1 Perimann, G. В., ‘Phosphorus Metabolism”, 8, 167 (1052). 
s Pecimann, G. M, J. Amer. Chom. Soc., edid oe 
4 Belrmidt, G., Сардек Ba ава Thannhauser, 8. J., Сой Spring 
Harbor Symp. Quant. 18, 161 (1047). 
з Binshetmer, В. L., and Koerner, J. F., J. Biol. Ohean., 108, 203 (105%). 
* Bobmidk, G., and Thannhaneer, 8. J., J. Biol. Омт., 149, 559 (1043). 
Perimann, G. H., Biochim, Biophys. Acta, 18, 452 (1954). 
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Catalysis of Olefln Autoxidation Heavy 
Metal Ions in Non-Polar Media 


Tua catalysis of autoxidation by heavy metals he 
wide ramifications in the flelde of biochemistry an 
chemical industry and is of considerable academ) 
interest. In spite of this, relatively little fundaments 
work has bean undertaken except with polarsolvents! 

The special case of the autoxidation of natum 
and certain synthetic rubbers takes place unde 
conditions which are essentially non-polar. The 
marked differences in behaviour might occur > 
between polar and non-polar media has prompte 
this investigation. We have studied the autoxidatio 
of oyelo-hexens at 60-0° О. catalysed by the n-heptc 


‘ates of metals in the presence and absence of 10 part 


by weight of n-heptoic acid per 100 perts by weigh 
of oyclo-hexene. An aliphatic carboxylic acid wa 
chosen as the polar compound in view of the pub: 
lished work using glacial acetic acid’. Table 1 show 
that a very different ranking order for catalyts 
efficiency is obtained in the presence of n-heptoi 
acid, making it clear that mechanisms deduced from 
work in polar media cannot be transferred a prior 
to non-polar media. 


Table 1 
(Po, = 700 mm/marcary) 


Txtens of oxidation after 60 min. 
reaction (gm.O,/kgm. ayolo-harene) 















* The duration of tins reaction is taken as 60 min. from the termina 
tion of the Induction period 


The marked differance in behaviour between pola. 
and non-polar media is further emphasized by th: 
kinetic characters of the various Them 
differences are shown simply in Table 2. 


Tabie 2 





Vartation ın rate of oxygen absorption as the 
total extent of absorption increases 








Е Wiii manganese Bersm a marl duction padod тарона ЬУ 
the sudden appearance of а well 


The induction period for manganese, which is of 
very variable duration, is eliminated by the addition 
of a small amount of tert-butyl hydroperoxide, 
indicating that the free radicals required to start 
reaction chains are derived from the interaction of 
manganese and hydroperoxide, not by interaction of 
the manganese and oyclo-haxene, and that, therefore, 
the induction is determined by the rate at 
which a threshold value of h xide concentra- 
tion is built up independently of the manganese. 
The same hypothesis may apply to cobalt and copper, 
although an induction period has not been observed 
with these metals. 

With copper at 50 p.p.m. concentration in the 
absence of n-heptoic acid, the consumption ratio 
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5 10 15 25 
Miss йына und rud ао ЫГЫ ks) 


Yu.1 
d(O, absorbed) /d[ROOH] - has been 
termined 


reaction ea у ferrio iron. 

t for the ferric 
iron oetelysed autoxidation. The mterpretation of 
this reaction is moet readily seen by plotting the rate 


of.oxygen absorption against the amount of oxygen 
already & when the graphs shown in Fig. I 
are obtained. 


Thus, provided due allowance is made for the 
simultaneous uncatalysed autoxidation, there is an 
initially marked dependence of the rate on hydro- 
peroxide concentration, which eventually degenerates 
into a complete Independence as the reaction proceeds. 

If we aasume a reaction scheme for ferrio iron 
analogous to that postulated for cobalt in glacial 
acetic acid’, namely: 


ROOH + Fo + ROO. + Ht + Pet* 
Тиба БООН + Fer — RO. + OH- + Бен 

ROO. + RH -—  ROOH + Р. 
Propagation HO. +RH ~ ROH +R 

Е. + — BO. 
Malin itemunadon . “RO, + — Inactive products 


then the scheme must be erroneous in at least one 
respect ав ib predicts a rate dependent on [ROOH] 
as well as [Fo**] until a very advanced stage of oxida- 
tion is reached. This ‚ can. be removed 
by postulating that the rate-de in chain 
initiation is the formation of free by the 
decomposition of an iron (Ш)- r Бу сә 
complex. 

maximum rate of oxygen absorption is not 
attained until the molar ratio [ROOH]/[Fe] reaches а 
high value. Therefore, either there is an equilibrium 
of the type 
(Iron (EF) – ара complex] ui Denn (GE 

hydroperoxide, 
or the formation of the oomplex is & relatively slow 
Experimenta sre in hand to distinguish 

Between thess pomihilitiea. 
The apparent differences in kinetic behaviour of 


e 
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rate of oxidation being reached at в very early stage 
metals 


in such в short time as to escape experi- 
n. Work is in hand to study the 


free radicals. 

This communication is published with the per- 
mission of the Council of the Research Assocation of 
British Rubber Manufacturers. 

G. L. Barxs 


A. J. CHALK 


$ (1949). 


Atoxopyrimidine Action of Vitamins of the 
B, Group 


lw a previous communication, we recorded that 
pee has a strong atoxopyrimidine aotion!. 
e now find that, besides pyridoxamine, pyridoxine 


and finally 0-125 mgm. of 2-methyl-6-arnino-5- 


hydroxymethylpyrimidine per gm. body-weight was 
injected into the test mice. While all the controls to 


from these attacks. (Inhibiting activity, that is, 
number of survivals/number of test animals multi- 
plied by 100, is 100 per cent.) A daily supplement 
of 0:05 mgm. of pyridoxine for 5 days gave an 
inhibiting activity of 75 per cent, and 0-025 mgm. 
for 5 days gave an inhibition of 50 per cent. With 
injection of 0-125 mgm. of 9.methyl-0-amino-5- 
hydroxymethylpyrimidine per gm. body-weight, all 
nos fed for 7-15 days on the banio diet died, died, whereas 
all mice injected with pyridoxamine in amounts of 
& half to one-fifth of the dose of the simultaneously 
injected 2-methyl-6-amino-5 -hydroxymethylpyrimid- 
ine were saved from the attack of convulsions 
(inhibition, 100 per cent). The srmultaneous injection 
of pyridoxamine in amounts of one-tenth to one- 
twentieth of the dosage of 2-methyl-6-amino-5- 
hydroxymethy. showed an atoxopyrimid- 
ine effect of 50-80 per cent. The simultaneous injec- 
tion of pyridoxine in dosages of from one-tenth to 
one-twentieth of the amount of 2-methyl-6-amino-5- 
hydroxymethylpyrimidine showed an mbhibition of 
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100 per oent. Injection of pyridoxine in a dose of 
one-fortieth caused an inhibition of 80 per cent. 

In the case of feeding with ordmary diet, even the 
injeotion of 0.5 mgm. of 2-methy]-6-amino-5-hydroxy- 
methylpyrimidine per gm. of body-weight waa not 
sufficient to bring on convulmons of all test mice. So 
little ав 1-0 mgm. of 2-methyl-6-amino-5-hydroxy- 
methylpyrimidine caused the death of all test animals, 
In the latter case the simultaneous mjeotion of 
pyridoxamine in dosages of a half to one-fifth of the 
amount of 2-methyl-6-amino-5-hydroxymethylpyri- 
midine saved all the test animals from convulmons and 
death (100 per cant inhibition). In the case of pyrid- 
oxine, mjection of a fifth to a tenth of the amount of 
the pyrimidine compound gave 100 per cent inhibi- 
tion, and one-twentieth to one-flftieth gave 80 per 
cent inhibition. In the oase of pyridoxal, a tenth to & 
two-hundredth of the dosage of 2-methyl-6-amino- 
5-hydroxymethylpyrimidine gave 100 per cant in- 
hibition, but m dosages of from a four-hundredth 
to в flve-hundredth the effect fell to 50 per cent. 
The tomoity of pyridoxal itself a at more 
than a fifth of the dose of 2-methyl-6-amino-5- 
hydroxymethylpyrimidine, and therefore the in- 
puse effect upon the convulsions caused by the 

idine compound could not be estimated. 
e are indebted to Dr. T. Mateukswa for supply- 
sample of 2-methyl-6-&mmo-5-hydroxymethyl- 


р i: 
Ths work was aided by the Soientiflo Research 
Fund of the Ministry of Education of Japan. 
KATABHI о 
ped 
Department of Bi 
University Medical Bohool, 
Kumamoto, Japan. 
Үознгтомо ÁRAMAKI 
SuiGERU SHINTANI 
Research Laboratory, 
Takeda Pharmaceutical Industries, Ltd., 
Osaka, Japan. 
April 4. 
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Colchicine-Induced Heteroploidy in Early 
Mouse Embryos 


Тнв mduction of heteroploid development in the 
mouse (Mus musculus) haa been obtained by the 
method of temperature treatment of eggs in the 
Fallopian tubet”, As an alternative method, 
colchicine, the classical polyploidogenio agent in 
plante, has been used in mammals other than the 
mouse. Pinous and Waddington’ reported a number 
of one-oelled tetraploid rabbit eggs after treatment 
in vitro. and HAggqvist and Bane‘ artifloially 
inseminated rabbits with sperm suspended in & 
dilute solution of colchicine and observed а propor- 
tion of abnormal young at term. In the experiment 
of Haggqvist and Bane, of those abnormal offsprmg 
which came to maturity one was apperently not 
diploid’. Similar experments with the pig gave one 
adult boar claimed to be trmploid’. The heteroploid 
status of the mature rabbit and boar has, however, 
been disputed by several workers, for example, 
Beatty and Fischberg*. 

The following experiment was undertaken to 
` investigate the possibility of obtainmg oolchicme- 
induced heteroploidy in the mouse, and if ib was 
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obtamed, to elucidate the optimal conditions fo 
treatment. The mice used were of heterogeneou 
origin. To- reduce the level of spontaneous hetero 
ploidy?*, mice oarrying the silver factor were no 
used. 


By artificial insemination with semen oont&inm, 
colchicine, Chang‘ and and Bane! 
created conditions which probably led to fertilizatio» 
in the presence of the chemical. Colchicime may ente 
the egg erther by general absorption ог, more directly 
by accompanying the fertilizing sperm; and опо 
in the egg, the colchicine might inhibit the secon 
meiotic spindle and induce triploidy by retention o 
the second polar body. But colchicme is also a toxi» 
substance. To reduce toxic effects on the sperm. 
direct treatment of the sperm was abandoned anc 
the following procedure adopted. Cistrous females 
selected by the vaginal smear technique, were injected 
with about 0-1 ml. of colchicine solution through th. 
cervix mto each horn of the uterus. They were then. 
paired with males for natural mating. In this way, 
the sperm was not exposed to colchicine until the 
mating occurred. 

Three and а half days after mating, the femalee 
were killed, and the developing embryos washed fron» 
the uterus, fixed in aceto-carmine, and made into 
squash preparations. Chromosome counts were made 
as accurately as possible (with & maximum error of 
+6 per cent of the total chromosome number) on all 
the clear mitotic figures found, and the embryo was 
classified on these counts. : 

By the use of various concentrations of colchicine 
dissolved in 0-75 per cent sodium chloride, the highest 
concentration compatible with fertilization and de- 
velopment was found to be 1/0,000 by weight. At 
higher concentrations no eggs had developed apart 
from four under-developed embryos taken from two 
females. At lower concentrations the number of 
females with developing embryos was always more 
than 62 per cent and averaged 79 per cent. Exam- 
ination of the embryos showed that a large number 
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110,000); (2) mduoced &iplold embryos ( figures are also 
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rere developing as heteroploida, and that these were 
f various kinds—haploids, hypo-diploids, hyper- 

iploids, trriploids, tetraploids and various moeaice. 
‘he heteroploids were produced over a range of 
oncentrations as shown in Fig. 1. The numbers 
ivolved in the graph between concentrations 1/9,000 
ad 1/30,000 are 191 drploid and 44 heteroploid 
mbryoe. Low concentrations of colchicine were used 
1 order to find the lower threshold of activity. Few 
mbryos were exammed at concentrations 1/100,000 
nd 1/200,000, the occurrence of heteroploids at these 
‘oncentrations merely being used as an indication 
f the continuing action of the chemical. At 1/500,000, 

owever, the effect of the colchicine appeared to be 
light, only one embryo being possibly heteroploid 
«ut of thirty-one classified. The control figures, 
sbtained by mjecting the same quantity of 0-75 per 
ent sodium chloride solution into the uterus, were 
03 diploids and no heteroploids. 

The time of mating following injection affected the 
uooees of the method. If mating was delayed, the 
sercentage of heteroploids resulting was low; if 
mating was rapid, many heteroploids were found, the 
lifference between the two categories of mating time 
4eing statistically signiflcant at the higher oon- 
sentrations. The decreased effectiveness of delayed 
natings ів probably due to the absorption of the 
*»olahioine by the uterine tissues, or to the activation 
of it by the uterine fluids, or to leakage through the 
servix of the injected solution, all of which lead to a 
eas effectrve treatment of the egg. 

If embryos with mitotio of between 55 and 
80 chromosomes are classi as triploid (the diploid 
aumber of chromosomes in Mus musoulus being 40), 
their distribution is given in Fig. 2. The number of 
wiploids 18 at the” concentrations 
and declines to none at 1/30,000 and below, except for 
à single one found at 1/50,000. A high concentration 
& necessary, therefore, to include all the 

body chromosomes within the egg at fertulix- 
ation. 

Experiments designed to induoe tetraploids were 
nade using the same techniques of colchicine Injection 
snd embryo recovery. The injections were made about 
eighteen hours mating, which is immediately pri 
ю the formation of the first cleavage spindle ; 
ntention of the treatment was to suppress the separa- 
sion of the two diploid. chromosome sets on this spmdle. 
Examination of the squashed three and a half day 
mbryos showed that, at concentrations of 1/2,000 to 
1/4,000, in addition to many diploids, five tetraploid or 
lploid-tetraploid mosaics were developi Preeura- 
ably the tetraploids arose by the action of the 
3olehioine on the first cleavage spindle, and the 
<ооваіов by an effect on one d the blastomares of 
she two-oeled or later stages; in both cases the 
»olehioine having been absorbed on the surface of 
xhe embryo. 

These results show that colchicine овп be used to 
induce heteroploid development m the mouse, and 
e bo ee eee 

i '. Variation in the time of treatment 
produces triploids or tetraploids, though various other 
chromosomal abnormalities are produced. Many of 
dhe triploids showed no effect of the chamioal oyto- 


the 


logically, and had oell numbers only slightly leas than . 


their id sibs. The tetraploids showed some 
affects of the chemical by the presence of contracted 
mitoses, and had low cell numbers. 

This work has been carried out under the super- 
vision of Dr. R. A. Beatty. I wish to thank the 


. 
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University of Edinburgh for the recerpt of a post- 
graduate studentship which made the work possible. 
` R. а. EDWARDS 
Institute of Animal Genetics, 
University of Edinburgh. 
1 Beatty, В. A. and Fisehberg, AL, Nature, 163, 807 (1049). 
* Beatty, B. А. and Flechberg, M., J. Genetics, 0. 471 (1952) 
?Pmous б. and Waddington, О. H., J. Hered., 30, 515 (1939). 
* Chang, M. O., Nature, ЦИ, 150 (1944) 
* HAggqgvist, G., and Bane, A., Nature, 168, 841 (1050). 
* Melander, Y., Herediuss, 36, 885 (1961). 
' Hagpavist, 1, A Bane, A. Kungi. Svenska Vans. Hendi, 3, 
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Relationship between Maternal Liver Fat and 
Fatal Weight in Ovine Pregnancy 


Ir has been shown by Ferguson! that there is a 
considerable rise in total liver fat in healthy sheep 
at the 135th-140th day of pregnancy, when their 
food consumption is severely restricted from the 
100th day, but that the livers of ewes which are 
maintained on a high plane of nutrition from the 
100th day contain the same small amount of fat 
towards the end of term as do non-pregnant animals. 
Dryerre and Robertson’ did not investigate the 
effect of plane of nutrition on liver fat during preg- 
nancy; but in well-nourished ewes they found no 
difference in liver fat between animals bearing a smgle 
and those bearing more than one foetus, and that 
there appeared to be no correlation between the 
ipide content of the liver of the ewe and the growth 
of the fœtus. 

For the first 100 days of pregnancy in the present 
study, ewes were fed. a high-plane diet of swedes, hay 
and concentrates (crushed oats 30, dried brewers’ 
grains 20, bran 20, linseed cake 10, white fish meal 
10, dried molassed sugar beet pulp 8, minerals 2 paris 
by weight) and showed satisfactory gains in weight. 
Thereafter a high-plane group of these was maintained 
on the same diet and continued to increase in weight, 
while the remainder (low-plane group) received only 
swedes and oat straw, on which they declined severely 
in weight. 

The weights of the fostuses and the total liver fat of 
the ewes which were slaughtered at the end of the 
pregnancy period are shown in Table 1. Laver fat 
was estimated gravimetrically as the total ether- 
soluble fractions. The liver was homogenized with 
ethanol and then submitted to continuous hot ex- 
traction for four hours with 97 per cent ethanol. 
The tissue residues and alcoholic extract were treated 
to hot continuous extraction with ether for two 
hours. The ether extract was dried to constant 
weight. 

There is ө significant positive correlation 
(r = + 0-99) at P = 0-05 between fat in the ewes’ 
liver and the weight of her footusea in the case of 


Table 1. Мили VALUES TOR Lives Far IK HWM OX HIGK AND LOW 
DngrARY PLANES, AND WEIGHTS OF ТИШЕ FETUSES 
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the low-plane animals, as is suggested by the scatter 
of pointa in Fig. 1. The correlation between these 
two variables in the case of the -plane ewes 
(r — -+ 0-07) is not mgnificant at P = 0:05. In the 
cago of these high-plane animals, body reserves never 
seem to have been drawn on, the carcasses bemg well 
furnished with fat. These findings, however, require 
further investigation with a larger number of animals. 

The i t was made possible by financial 
asistance from the Agricultural Research Oounail. 
Acknowledgment is made of help received from 
P. 8. Pugh, who undertook the analysis for fat. 

N. 


: L. Fuarauson 
School of Agriculture, 
King’s Oollege, 
University of Durham. 
April 15. 
1 Ferguson, N. L., Brit. J. Nutini, (45, 289 (1954)]. 


*Dryexre, H., and Robertson, A. J. Phynol., 98, 448 (1941). 


Wilt of Shisham (Dalbergla sissoo Roxb.) 
due to Fusarium solani sensu Snyder and 
Hansen 


ВніянАМ, an important timber species of North 
India, has been found to suffer from wilt disease in 
the Debra Dun and Saharanpur districte in western 
` Uttar Pradesh. The disease ooours both in natural 
forests and in tatmgyas which are artificially re- 
generated with fleld crops in admixture with other 
economic species like semul (Bombas malabarjoum), 
bebul (Acaota arabica), khair (Acacia catechu), bamboo 
(Dendrocalamus strictius), eto. Only trees of about 
` 15-25 years old suffer from this disease, and wiltmg 
has not been observed in the seedling, sapling and 
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pole stages of the plant. The ms of wilt іре 
Bhisham are aystemic and are ateri by 
drooping leaves and branches due to loss of turgor. 
The leaflets gradually turn yellow, and e 

drop off. The entre tree becomes ‘thin’ and light 
coloured, and stands out sharply im oontrast to 
adjoining densely clothed green healthy treea. The 
nodules and slender branches on roots which obar- 
acterize healthy shisham are absent on the roots o» 
wilted trees. On splitting the diseased roota, the barb 
and the outer sapwood exhibit a well-deftned pinkish. 
brown (sorghum brown, er brown, light seal 
brown, according to Ridgway?) stain, and though the 
stain is restricted m this region, it may rarely pene- 
trate into the mner sapwood. The heartwood is freé 
from the stain. The stain aleo progresses along the 
outer g& from the roots to the stem and, in the 
late stage of wilt, it may extend up the stem tos 
about ten feet from the ground. 

The wilt disease of shisham was reported by 

ee? to be due to Fwusarium sp. The organism, 

whioh is identified as Fusarium solani, has beens 
proved to be sBoil-borne. The fungus mvades the 
tree through the roote, usually the laterals, whenoe 
it travels into the tep root and then along 
the stem. Within the wood, the hyphe of P. solani 
are abundant im all the tissues, particularly the 
veesels. Due to clogging of veasela and adjoining 
tissues in the sapwood, especially in ita outer region 
through which the sap mainly flows, the water р 
to the crown is stopped, or at any rate considerably 
reduced, as & result of which the crown wilte. Wilting 
of the crown in shisham starts only when & certain 
proportion of the roots of a tree is invaded by the 


` fungus. Wilt of leaves and branches thus indicates 


в late stage in the development of the disease. Death 
of affected trees is rapid and may occur within a few 
months after the symptoms in the crown become 
evident. Fusarium solani is constantly associated with 
wilted shisham, from the infected roots and stems of 
which the organism is consistently isolated in culture. 
Healthy but dead roote of shisham are quickly in- 
fected by F. solani when such roota are buried in a 
soil naturally infected by the fungus. These artificially 
infected pieces of root develop & pink stain in the 
wood fram which F. solani can be re-isolated, proving 
that the fungus is responsible for the pinkish-brown 
stain present in the wood of wilted trees. Thus tt ie 
concluded. that wilt and sudden death of shisham is 
due to attack by F. solani. 

The behaviour of F. solani in the soil has been 
studied in detail. Oolonies of the appear fre- 
quently in isolations made from the soil by the 
‘dilution plate’ method described by Wakaman?. 
1 gm. of soil is found to contain about 10,000 colonies 
of F. solani, based on an average of thirty soil samples, 
and the maximum number of colonies in one sample 
has been recorded as 40,000 per gm. of soil. "The 
fungus oocurs in soils bearing both healthy and 
wilted shisham and also in soils which support 
vegetation other than ahisham, во that the occurrence 
of the fungus is independent of the presence or 
absence of the host species. In the вой, F. solom 
is usually present in the form of mycelium, though 
the possibility of its occurrence in the form of conidia 
and chlamydospores also existe. The fungus has 
been. proved to posseas quick and wide powers of 
BA io colonization by ita ability to colonize 
healthy dead shisham roots buried in wilt-infected 
soil. From these observations, it is concluded that 
Р. slami belongs to the ‘soil-inhabitant’ group as 
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wamifled by Garrett*. Detailed results will be pub- 
shed elsewhere. Studies are in regarding 
ө relati. between the host plant, the parasite 
ad the general воі] microflora under varying oon- 
Копа of soil texture, soil moisture, soil reaction,: 
vailable. soil nutrients and the influence of cover 
ops, with the view of evolving methods for the 
antrol of wilt. 

Seedlings of shisham are mumune to the attack of 
‘usarium solam, saplings are resistant, while the adults 
after the trees bloom and bear fruit) are susceptible, 
‘then growmg in olose proximity in the tarai land 
here shisham grows naturally. In the pure plante- 
‘ons in the taungyas of Uttar Pradesh also there is 
o wilt of seedlings. The fungus is present throughout 
һе soil in this region and has been described -as a 
oul inhabitant. 16 also causes systemio infection on 
he stems of giris (Albissia procera) by the air-borne 
wores'. The problem of the lowering of the resistance 
ш the host at the transition from the juvenile to the 
-dult stage is now under investigation. Control 
epends on the factors which predispose the trees to 
the attack of the Mn at this stage. 

І am grateful to Mr. О. R. Ranganathan, president 
f the Institute, for suggesting the problem and 
‘fering helpful criticiam in the work. Thanks are 
Kue to Dr. E. Bagchee, mycologist, for his advice 
snd interest in the work, and to Dr. W. L. Gordon, 
lant pathologist, University of Manitoba, Manitoba, 
Janada, for identifying the cultures of Fusarium 
volant gent to him. 

B. К. Baxsnui 


Rudgway, R, “Оске Standards and Color Nomenelature" (Waah- 
ington, 1912). - 

Bagchee, K., Ind For., TL 20 (1945). 

Wakeman, B. A., ‘“Prmetples of Boll Microblology’”’ (London, 1927). 

Garrett, B. D., Biol. Rew, 8, 120 (1950). 

Ind, For., 90, 246 (1954). 


“The Case for Natural Selection" 


Ox my return from eight months travelling, my 
attention was directed to the review of my book 
"Evolution in Action” by Bir James Gray (Nature, 
А73, 227; 1954). I feel І must comment on some of 
his statements, since they are of major concern to 
zeneral biological theory. 

At the outset he writes: “Darwinian orthodoxy 
jemands implicit faith in the efficacy of natural 
selection operating on chance mutations. Subscribe 
ю this and all doubts and heeitations disappear ; 

it and be forever logt”. After saying that 
K state “tho case for orthodoxy”, he continues: “A 
few readers, perha popore rather pagán in their outlook, 
may think it a strange that, if the case is quite 
зо strong as they are asked to believe, it should still 
be necessary to argue the merits of natural selection 
«with almost evangelistic fervour”. Later, he states, 
“No amount of argument, or clever epigram, can 
disguise the inherent itmprobebility of orthodox 
theory; .. . there will always be a few [biologists] 
who feel in their bones a sneaking sympathy with 
Samuel Butler's scepticism’. 

These allegations from one of our leading biologista 
demand an answer. First, I repudiate (and I am 
sore that other biologists will agree) the idea that 
there is any such thing as а "Darwinian orthodoxy” 
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which ‘demands implicit faith in natural selection” 
—or in anything else. I venture to remind Sir James 
Gray of Sir Ronald Fisher's "Genetioal Theory of 
Natural Selection”. In that remarkable book, Fisher 
demonstrated conclusively: (1) that gradual evolu- 
tionary change, as postulated by Darwin and later 
established by the tologiste, could have been 
brought about by tion acting on small mutations, 
on the basis of a particulate (Mendelian) mechanism 
of inheritance; but could not have been brought 
about on the basis of a mechanism of blending 
inheritance ; (2 ) that, given the observed facts con- 
cerning heritable variations and their origin, neither 
orthogenesis (in the sense of inherently determmed 
and directional variation) nor Lamarckism in any of 
its forms could have played any but the most trivial 
part in effecting evolutionary change; (8) that 
selection, acting upon small mutations and their 
recombinations, is capable of producing an extremely 
high degree of apparent improbebility ; and (4) that 
natural selection does not have to await n precise 
mutations needed to produce desirable adaptation, 
but operates on the stored variance made possible 
by the particulate mechanism of heredity, eliciting 
from it the required recombinations. (Gray’s state- 
ment about selection “operating on chance mata- 
tions” obecures this essential point, and neglects the 
fact that the effects of genes are gradually adjusted 
by selection operating on the gene-complex.) 

These are not dogmatic statementa, but scientific 
conclusions; and the resultant neo-Darwinian or 
selectionist theory of evolution is no more an 
‘orthodoxy’ than is the atomic theory of matter or 
the Mendelian theory of inheritance. Evolutionary 
biologiste support it, not because they would be 
“forever lost” and excluded from an orthodox fold 
if they questioned it, but because it—and so far, it 
alone—is able to account for the facts. 

Finally, the reason why it is still necessary, 
especially in a sami-popular book, to argue the case 
for natural selection so vigorously is that, unfortu- 
nately, a certain number of prominent biologiste still 
publicly evince “a sneaking sympathy”, to use Gray's 
own words, with Samuel Butler, or other vitalista or 
Lamarokians. 

JUAN HuxriEY 


Atheneum Club, 
London, 8.W.1. 


THAT my review of Dr. Huxley’s book should be 
regarded as & matter of "major concern to general 
biological theory” is a sobering thought. It н 
к ле ке ешш оороо 
preserves of evolutionary gene 

Toon Gus MY tab ы ab жш 
Prof. Huxley refers, or appears to have in mind, 
gives me reason to believe that a ‘conclusive demon- 
stration’ of the fact that certain things can happen 
is necessarily proof that they haee happened. A 
demonstration that Dr. Huxley might conceivably 
make & mistake is no proof that he has, in fact, done 
so. Nor does a feeling of disappointment in natural 
selection as в working hypo eais during the past 
hundred years prove that biol t or 
otherwise—are either vitalists or Lamarokian fellow- 
travellers. 

J. Gray 


t of Zoology, 
University, Cambridge. 
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THE CIVIL SERVANT IN BRITAIN 


HE famous report on the organiraiion of the 

permanent Civil Service signed by Stafford Н. 
Northoote and C. E. Trevelyan was presented to 
Parliament just over a hundred years ago at the end 
of February. The annrversary has been marked by 
numerous articles in the Presa, as well as by the 
publication by H.M. Stationery Office of a booklet 
reviewing the growth and organization of the Civil 
Service during a hundred years and by a oom- 
memorative lecture before the University of London 
on February 16, 1954*. In that lecture Prof. K. C. 
Wheere dealt with the Civil Service in the con- 
stitution, with the way in which the reforms recom- 
mended in the Northoote-Trevelyan report were 
effected and some of their implications to-day. Prof. 
Wheare points out that the centenary of a modern 
Civil Service recruited and organized on the linee 
advocated in that report will not be celebrated. before 
1970, though with the establishment of the Civil 
Service Commission in 1855 there came into existence 
a permanent institution with a vested interest in the 
discovery of merit through competitive examination 
as a means of entry into the Service. Prof. Wheare 
is concerned, however, chiefly with the cansequences 
of the adoption of these reforms; he looks upon 
them from outaide the Civil Service and from the 
point of view of their effect upon the practice and 
efficiency of government. 

The first point to which Prof. Wheare directe 
attention is one the importance of which has been 
strikingly emphasized ated the past few years. 
The greatest change in the position of the Civil 
Service in the constitution since the publication of 
the Northoote-Trevelyan report does not consist in 
the removal of patronage or the establishment of 

Britain already had a permanent Civil 
Service, and the Northcote—Trevelyan reforms were 
aimed at ensuring that those appointed were fit to 
hold office. `The greatest change consiste in the 
increase in the authority of the Civil Service, and 
this would probably have oocurred whether it was 
recruited by patronage, by qualifying examination 
or by competitive examination. 

Prof. Wheare argues that, whereas a hundred years 
ago the principal influence in government lay with 
an aristocracy acting through a cabinet with the 
advice and consent of Parliament, nowadays the 
principal influence lies with & bureaucracy acting 
through a oabinet with the advice and consent of 
Parliament. This change is due largely to the growth 
in the extent and intensity of the State's sotivity 
and consequent increase in the powers of the Civil 
Service. So far as the Northoote-Trevelyan reforms 
have contributed, it is because when increased 
authority was given to the executive branch, those 
reforms had provided officers ready and capable of 
exercising power. Northoote and Trevelyan saw the 
Civil Service as an efficient body of permanent 


* The (ТҮП Service in the Constitution, By О. Wheare 
(ааста dellvered before the University of on 16 February 
the of the Ni cot Travelyun 
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Officers & position duly subordinate to 
that of the Ministers who are directly responsible to 
the Crown and to Parliament, yet possessing sufficient 
independence, character, ability and experience to 
be able to advise, assist and, to some extent, influence 
those who are from time to time set over them. 
They saw, in fact, exactly the kind of man that, on 


one hand, Sir Edward Bridge depicts in his ‘Portrait . 


of a Civil Servant”, and Mr. Herbert Morrison, on 
the other, in his “Government and Parliament: св 
Survey from the Inzide"* 

Mr. Morrison writes frankly and with under- 
standing about the relations between Civil servants 
tribute to the energy, ability, resourcefulness and 
‘incorruptibility of the Civil Service, as well as its 
loyalty to the Government of the day ; but he fails 
` to recognize the change to which Prof. Wheare directa 
attention, and the danger implicit in that change. 
That may well be because, although Mr. Morrison 
is expressing an inside view, it is one from the 
Ministerial angle. He recognizes fairly enough the 
danger to the publio interest that lies in overworking 
. the higher Civil servant and that, like other senior 

-professional men and women, senior Crvil servanta, 
though loyal, may not be quick enough in accepting 
or adapting themselves to new ideas. He has not 
quite recognized the ‘statesman in disguise’ of Bir 
James Stephen; the latter, admitting the evils of 
petronage and the need for a better-educated Civil 
servant, nevertheless thought that the man at the 
top of the examination list would be too good for the 
Civil Service. 

Prof. Wheare puts besides Bir James Stephen's 
comment of & hundred years earlier the official 
description, by the Civil Bervioe Commission, of what 
it expecta to-day of a successful candidate for the 
, Administrative Class, and of what he may expect of 
the Civil Service. He is ‘concerned with the formula- 
tion of policy, with the co-ordination and improve- 
ment of government machinery, and with the general 
administration and control of Departments. The 
ideal candidate would possess intellectual ability of 
& high order, and the ability to discern and analyse 
the essentials of complicated questions, and to express 
himself with lucidity in speech and writing. He 
would be able to get on well with all kinds of people, 
be adaptable, far-sighted and persevering, and have 
enough strength of character and leadership to hold 
his own, take decisions and exercise responsibility. 
He would have enough practical imagination to 
enable him to devise, in broad outline, workable 
plans for dealing with an unprecedented situation. 
Above all, he would need judgment and common- 
sense”. 

Before we consider the implications for to-day of 
a Parliamentary bureaucracy, which has in faot, 
contrary to some predictions, attracted a high pro- 
portion of the ablest young people of succemive 
generations, and perhaps an excessive proportion, 
one consideration emphasized by Prof. Wheare 
should be noted. He believes thab an important 
Gee erit fert Am ders ar 
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factor in attracting so many of the ablest young 
people from the schools and universities has been 
the persistence of the tradrtion that service to the 
State is an honourable profession. Prof. Wheare 
wonders whether that tradition is now as strong as 
it was. Oertainly the tendency of a certain section 
of the Prees to denigrate the Civil Service on any 
possible pretext, though not oountenanoed either by 
Parliament or Ministers, does not help to maintain 
the tradition. None, however, who is concerned to 
see that the task of government is well and efficiently 
discharged can be indifferent to the firm maintenance 
of the great tradition that has made the Civil Service 
а pre-eminent profession in Britain. 

Prof. Wheare has no hesitation in affirming that 
to-day we need (and in large measure we get) in the 
higher Civil Service not only skill in the management 
of public affairs but also the wisdom, vision and 
imagination which are the mark of statesmanship, 
and that it should be the constant anxiety of those 
responsible for recruitment to see that our methods 
of selection, trainmg and promotion attract and 
retain persons possessing such qualities. But he adds 
two qualifications. First, although in one sense it is 
true that adoption of the principles of the Northoote— 
Trevelyan report both took party politica out of the 
Civil Service and the Civil Service out of politics, a 
Civil servant's work is carried oub in the midst of 
party politicos. Everything he does is done in the 
name and upon the responsibility of a Minister who 
belongs to a party, and anything he does may have 
party consequences for his Minister and, at times, 
for the Ministry as a whole. In formulating policy, 
for exemple, a higher Civil servant is advising and 
assisting a Minister not only to oarry through & 
policy which is that of a political party with a 
majority in the House of Commona, but also to defend 
that policy against the criticisms and attacks of the 
Opposition. 

Accordingly, as Prof. Wheare pointe out, & higher 
Civil servant required a political sense; and in saying 
this he has put his finger on one of the causes of the 
mismanagement which has aroused such widespread 
concern over the Orichel Down report. The essential 
question in that unhappy episode is what is the 
public interest, and how and by whom it should be 
determined. Those questions cannot be answered 
even by men of the most impeccable integrity or 
intellectual ability without political sense. Lacking 
that sense, the extrame delicacy of the position of 
the Civil servant, of which Prof. Wheare reminds us, 
is fatally disturbed ; but it is equally true that the 
maintenance of that delicate position depends as 
mudh or more upon в correct attitude on the part of 
Ministers and Members of Parliament towards Civil 
servants as it does upon the attitude of Civil servants 
towards them. 

On this question of the relations between a Minister 
and his Department and between Parliament and the 
Civil Service, one would have welcomed much more 
comment fromi one writing from inside, like Mr. 
Morrison, particularly from one who possesses such 
а sense of ithe rights of the House of Commons as a 
whole and of the responsibility of the Government 
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to the House rather than to a political party, and 
who recognizes the danger that party discipline may 
be overdone. A concrete episode like that of Crichel 
Down throws & more searching light on the weak- 
nesses of our Parliamentary institutions and the 
changes required to adapt them effectively to the 
needs of to-day than Mr. Morrison's generalizations. 
Indeed, Prof. Wheare’s second proviso is more 
relevant to the Crichel Down episode than any 
passage in Mr. Morrison’s book. “Civil servanta,” he 
writes, "may be statesmen in disguise, but they must 
not be Ministers in disguise.” 

Prof. Wheare recognizes that rt is possible that 
Civil servants accustomed to act on behalf of or in 
the name of Ministers may be tempted at times to 
think and act as if they were Ministers. He is, how- 
ever, convinced that it is still an axiom im the Civil 
Service that no matter how much a Civil servant 
may aot on behalf of his Minister, he must never 
forget that his Minister bears the responsibility, and 
for justification of that confidence Prof. Wheare 
points to the evidenoe of ‘question time’ in the House 
of Commons. The remedy for arbitrariness and errors 
of judgment such as the Crichel Down report has 
exposed lies, in Prof. Wheare’s view, m stronger 
Ministers and a more independent and vigilant House 
of Commons rather than in weaker Civil servanta. 

Now, although the position of the scientific Civil 
servant or of the scientific expert in general 18 no- 
where specifically discussed by Prof. Wheare or even 
by Mr. Morrison, in spite of & brief recapitalation of 
steps he took, as Lord President of the Council, to 
improve the arrangements for acientific advice, the 
nature of the relations between Ministers and their 
advisers is of vital importance to the participation 
of the man of science in the taak of government, 
The first oondition for effective relations is mutual 
confidence, and here the question of the relations 
between Government and Parliament and the 
dominance of a political majority are more important 
than Mr. Morrison suggests. Civil liberty depends on 
Parliament never becoming the instrument of a 
single class. It also depends on Ministers seeking to 
further primarily the public interest, and not simply 
that of в political party which may or may not even 
represent the majority of an electorate, however 
much the Ministerial conception of the publio interest 
may be influenced by political ideas. The expert 
must ab least have some assurance that the advice 
he renders in his particular fleld will be fairly 
considered by those competent to appreciate ite 
significance, and that it will be evahiated object- 
ively along with the other factors involved in the 
situation. 

It is because there have been frequent indications 
in recent years of the plam disregard of facts and of 
deteriorating standards of Ministerial conduct that 
the situation cannot be regarded with the satisfaction 
that Mr. Morrison’s book implies. Some five years 
ago, we commented on two instances which seriously 
prejudiced the self-respecting association af the 
scientific and technical expert in the task of govern- 
ment (see Nature, 104, 1103; 1949). Others are to 
be found since in such matters ав fuel policy, broad- 
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casting and television, national parks, and in scientifle 
and industrial research as well ав in technological 
education. 

The first step to establish full confidence and 
proper relations between Ministers and their Depart- 
ments and advisers, whether soientiflo or otherwise, 
is firmly to re-establish the rule affirmed by the 
Newton National Civil Aviation Oonsultative Com- 
mittee in 1948, that no man should be judge in his 
own case. That indeed is the first thing that should 
have oome out of the discussion in Parliament of the 
Crichel Down report if any public confidence is to be 
felt that there will be an end to departmental high- 
handedness. Failure to elicit such an assurance would 
have dealt a fatal blow to the essential spirit of the 
British constitution as well appears from Sir Alfred 
Denning’s lectures, ‘The Changing Law” (Pp. 122. 
(London: Stevens and Sons, Ltd, 1958.) 10s. 6d.). 
Nor will confidence be restored by an investigation. 
by the Civil Service Committee under Sr Edward 
Bridge's chairmanship—a Committee which ipso facto 
infringes that principle. 

Next, ıt has to be admitted that the efflaienoy and 
possibility of government depend upon removing & 
great many decimons from the range of popular 
choice. When the size of a Department compels 
extensive delegation of power, responsibility must go 
with it; otherwise petty tyranny and bureaucracy 
will replace democracy and government by consent. 
The doctrine of Ministerial responsibility requires 
re-examination in the context of situations in which 
it is clear that advice has not been tendered and 
considered at anywhere near Ministerial level. 

This, then, and the indication of the right and 
foroe of public criticiam were the first things required 
of Parliament in the Crichel Down debate: they 
transcend in public importance even any steps taken 
to rectify an injustice. But of equal importance are 
the questions what is the public interest, and how 
and by whom should it be determined. Manifestly, 
the assumption that every public servant has a 


. primary concern for the publio interest and can be 


trusted without inquiry to pursue it can no longer 
be &ooepted. It never has been accepted for the 
scientiflo or technical expert, and it is perhaps all to 
the good that it should now be shown so plainly that 
the administrator stands on the same level. 

It is no longer possible to ignore the evidence 
which has accumulated since the War, especially 
over land for the Services and other government 
departments or publio corporations, that a govern- 
ment department is not necessarily any sounder 
judge of the pubho interest than anyone else. 
Deoision as to what is the publio interest oan only 
be made at ministerial- or even at oabinet-level. If 
the cabinet fails to formulate the broad lines of 
policy and it is impracticable or impossible for s 
Minister to master all the facta and details in:'thy 
multitude of cases in which this princi елдш 
reserve to him the final decision, we havd-t5levol 
some further practical means, as Sic ATirbd/Denhing 
indicates, of providing m the fatide- iS durveyerl 
impartially at some o stage by y blcbmpstent Б but! holly 
independent person. ^^ :^ К 
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° That is the vital principle at stake and Parliament 
.' has no greater responsibility than to insist on seeing 
that the means necessary to serve it are implemented 
without delay. It affects almost every aspect not 
only of the impact of government and of the Civil 
Bervioe on the lives of the individual citizen, bub also 
of the participation of the man of science and the 
technical expert in the task of government. To them 
it would offer the assurance, not yet wholly theirs, 
that the advice they tender within their own par- 
ticular fleld of competence and knowledge would be 
. oconsdered intelligently and impartially along with 
Ahab given by other experte concerned, and evaluated 
- in the light of the situation as a whole. More they 
' аге not entitled, nor do they wish, to claim. But such 
` measures for terminating the power, of a government 
`. department or any other body to judge ite own cause, 
and giving the assurance of impartial consideration 
of all issues and fair treatment of individuals, would 
have as one further consequence the placing of the 
acientifiq and technical expert more nearly on an 
equality with the administrator. Their i 


justifies the hope that they will be formulated in no 


party spirit, but with full appreciation of how much 
. is at stake—no leas than the stability of our Parlia- 
mentary institutions. 

In the debate in the House of Commons on July 20, 
the dootrine of ministerial responsibility was sup- 
ported not only by the resignation of Bir Thomas 
Dugdale but alao on all sides of the House. There 
was some general appreciation of the complexities 
that arise in applying that doctrine to-day. More 
migh}-have been said on the question of the publio 
interest; but the swiftness with which Bir John 
Woods's Committee has reported - to the Prime 
, Minister and the forthrightnees of the report on this 
point warrant the hope that these issues will receive 
ample and bt attention. “In the present times,” 
. .Bays the report, “һө intereste of the private citizen 
- ате affected to a great extent by the actions of Civil 
Servants. It is the more necessary that the Civil 
Servant should bear constantly in mind that the 
private citizen has a right to expect, not only that 
. his affairs wil be.dealt with effectively and ex- 
peditiously, but also that his personal feelings, no 
less than-his rights as an individual, will be sym- 
pathetically and fairly considered,” It is & prime 
responsibility of Parliament to aee that that doctrine 
ін never forgotten or ignored. 


EXPERIMENT IN THE ` 
POPULARIZATION OF SCIENCE 


Die Welt der ungewohnten Dimenstonen 


iq- W. Sijthoffs Ulitgeversmaatechappij 
ZUR 90 Dutch florins. 

[A into English, the title of this 
Woga by Prof. Arnold 
ld of Unsocustomed 
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defined by the sub-title: ‘Versuch’ of a popular 
presentation of modern physica and ita ical 
implications. ‘Versuch’ could mean one o 
things: ‘attempt’ or ‘experiment’. Regarding the 
work as an attempt, the reader is mmediately 
captivated by the enthusiastic earnestness of the 
author's endeavour to raze the mathematical forti- 
fleations separating the ‘expert’ from the interested 
layman, in order to open for him a view mito the 
fundamental concepts of physics and all their enjoy- 
able or threatening technical consequences with which 
modern man has to live. The author points correctly 
to the abyss which isolates the saientist from the 
masses. Any attempt to bridge this gap will be greatly 
appreciated by anyone living on ei side of the 
fence, and throughout the book the honesty of this 
attempt oan be recognized. 

In four main parta, the author triee to encompass 
the essential ideas in physics as they have evolved 
during the past five centuries. In the first part, 
dealiig with “The World of Medium Dimensions", 
we get a rapid treatment of classical mechanioa, the 
fleld concept, matter, gravitation, energy, causality, 
statistics, entropy, the atom, optics and Maxwell’s 
theory of electromagnetism. The theory of relativity 
is introduced. in the second part: “The Macrocoam”’. 
Both special and general суа are discussed, 
and the author tries to familiarixe the reader with 
four-dimensional and Riemann spaces. 
Part 3 turns to ‘ Microcosm”. Quantum and 
wave mechanics are described in terms of the work of 
зе вын ors ulum prd єл de Broglie, Schrd- 
dinger and Heisenberg, and the duality wave-particle 
is pointed out. In the fourth and final *"Oon- 
sequences for the Theory of Knowledge", the author 


Iu UAM кайа Ulo De WIR HE 
essentia. A bibliography of more than eel age 
and scientific books on these subjects 

oi li caesi tip жуйе усы rei n Ng 
On every page the authors admiration for the giante 
is evident, and wherever it is feasible he allows the 
great men of science to speak in their own words. 

No doubt this work representa an honest & t 
to relieve the layman from his 'saqred awe’ when 
is exposed to the innermost of the magio circles of 
science. But the question is: What is the result of 
the work as an experiment? In other words, how 
successful has the author been in explaining to the 
layman the essential pillars of scientific thought? 
How much does he contribute to the clarification of 
complex ideas like curvature of space, entropy and 
probability, the аво oy ул and similar 
concepts ? This brings thod the author 
uses throughout the i оч book: the method of 
comparison. 

e MEE 
in which a physical situation m ‘explained’ by ө ` 
comparison with simple everyday-life experiences. 
If some of these ns contain words which 
Sadia pape e ana frank e o pe the 

comparison is explained by a second-order 
comparison with an even more simple everyday-life 
experienoe—and во on. This leads to а hotahpotch 
of armchairs, gravitational fields, pregnant 
cosmologies, twirling sticks, oannons, 
horse carriages, Jacks and Jills, red shifte of spectral 
lines, flying bulleta, pilots jumping off planes, potential 
barriers, Riemann spaces and people invited to 
It finally becomes ao complicated that not only the 
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«reader lose completely the thread of what had to be 
«explained in the first place, but the author is also 
«deeply lost in an ocean of n-th order explanations. 

Furthermore, it is doubtful whether an everyday 
experience can suffice to serve as an analogy to atomic 
«ог cosmic situations. If that were the case, quantum 
mechanics and general relativity could be reduced to 
Glaasioal mechanics. The poetic comparison of а 
beautiful girl with a rosebud is perfectly legitimate 
if one knows both. But it is doubtful whether 
«somebody who has never seen a girl would recognize 
-one as such, if he only knows that they are like 
rosebuds. 

It oan be argued that the interested layman may 
suddenly grasp the idea of the metrio tensor if he is 
told that if one invites people (stars) to а party 
(universe) and they have to bring chairs (gravitational 
flelds) along, ib may eventually: beoome so crowded 
that в newoomer may indirectly cause a distent guest 
to move his chair (the distribution of the mases in 
the universe defines the geometry of the universe— 
рр. 175 and 185). But it cannot be argued that the 
author’s statement ''. . . the formula е = у tells you, 
as you know, that the velocity of a wave is solely 

the medium in which it is pro- 
. ." ig wrong (p. 99). Another example: 
. If one observes the light of a body in ita spectrum 
к зы мены п мырды Med io dio 
red, one has proof that the frequency of the light is 
reduced, ie., the motion of the body has been retarded. 
And indeed that is observed if one views in the gpeo- 


redahift of the spectrum i 

of the proofs of Einstein's theory of light” (p. 149). 
This statement is not only wrong, it is nonsensical, 
like “the causal law of. gravitation” (p. 305). Mis- 
interpretations of the type of ‘near-iruths’ ooour 
frequently in the book. This is a consequence of the 
hopeless attempt to describe the rules ‘of ehem by 
those of noughts and crosses. Readers who may look 
for some hinta in the fleld of nuclear physics will be 
disappointed. The word meson is mentioned only 
once, and the all-out effort of modern physicista to 
determine the structure of the nucleus is not mentioned 
once. 

If this honest attempt at a popular presentation of 
modern physics and ita aine cia implioetions is 
regarded as an experiment in popularization, I must 
regretfully conclude that it 18 a failure. But the 


MODERN FOOD HYGIENE 


Food Polsoning and Food Hyglene 


By Dr. Betty C. Hobbe. Pp. x--174. (London: 
Hasard Amoi and o, 1953.) 14s. net. 


HIS book by Dr. Betty C. Hobbs should be 

еа кек, e pri ad engaged їп the 
production and handling of food. It will also be 
found of greab use to those who are in the 
administration of the new Food and Drugs Act 
in ite present and anticipated amplified form. 

At any time the contenta of the book would be & 
valuable contribution to the literature of the subject ; 
but its publication now enhances ite value. As its 
title implies, it deals with the subject in $wo sections 
—food poisoning and food hygiene—and it is written 
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in в manner which makes it understood by 
others than і о Ua аа to deat 
with the subjecta rather more from the academio 


will grasp how prac- 
Wodiy роон wi de jo cay cat én 1A tha 
recommendations in Dr. Hobbe's book, admirable 
a8 they are. 

The simple explanations апа oleer illustrations in 
the section dealing with food poisoning should convey 
to the reader ing of the complexity of the 
subject, and the manner in Which these mioro-organ- 
isms form the toxins. все Clostridium 
welohit were not regarded as falling into the class of | 
food-poisoning bacteria, but, according to the table 
on p. 86, they were the cause of the outbreak of 
twenty cases out of & total of thirty-three. In the : 
pages following these tables, explanations are given 
of the history of these cages, and these need to be 
read m the light of the second section of the book, 
dealing with hygiene. In this, there is sound advice, 
which, if it can be followed, should do much to minimize . 
these outbreaks; but it is not all easy to carry out. 

The famale's head ое ше on v. 88, i 

e 


must be completely covered. The idea of regular 
educational talks on personal hygiene, although by no 
means new, is an excellent one; but it will be found 
that, in order to secure в full audience, such lectures 
have to be delivered. during working hours and, 
therefore, interfere with production. It ів a pity that 
Dr. Hobbs fails to direct attention to the harards 
attached to the cafeterias of the help-yourself type, 
in which the unwrapped food is exposed to fingering, 
coughing and sneezing by hundreds of persons every 
day. Perhaps greater attention could be focused upon 
the oause of contamination of foods in retail shops, 
due to'exposure, unclean knives, soiled aprons, eto., 
and the fly menace. 

Dr. Hobbs is to be congratulated upon the excel- 
lenoe of her book. It should certainly enjoy a wide 
circulation, and it will doubtlees prove of great use . 
to.the food industry. OSMAN Jorma 


EXPERIMENTAL PLANT 
MORPHOLOGY 
und Bewegungsphyslologie 
Pflanze 
Von. Dr. Erwin Bimning. Dritte auflage. (Lehrbuch 


der Pfanrenphysiologie, Zweiter und Dritter Band.) 
. (Berlin: Springer Verlag, 1958.) 


Entwicklungs - der 


XPERIMENTAL plant morphology has recently 

ueni jardin us r in Germany, and 
there are flourishing research schools under Richard 
Harder in Göttingen and Erwin Binning in Tübingen. 
Indeed, Bunning’s monogreph, which is here under 
review in its third edition, is a monumental summary 
of the subject, and a valuable souroe-book of facta 
and ideas. 

Particularly ideas. For if there is one oritioiam of 
this book it is that the documentation of facts is 
inadequate and the distinction between established 
facts and illuminating speculation is not always 
clear. Тыке ма dem wid шакшы 
erklären können” is admirable when the speaker can 
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be oroes-queetioned about the suthenticity of his 
facta: it is exasperating when the reader has to guess 
whether this is the explanation, or only whether it 
might well be the explanation. A symptom of this 
failmg is the paucity of references (though there are 
many more than there were in the second edition) 
and the absence of an author index. 

The book has been enlarged by some seventy-five 
pages, mostly by the interpolation of new paragraphs. 
Its scope remains as it was: oha on growth 
and cell division, differentiation (with a considerable 
amount of new material), plant movements, and the 
effects of external stimuli on movement and develop- 
ment. Bünnmg's own views on photoperiodism and 
‘endogenous rhythms are well summarized, together 
with recent experiments which appear to corroborate 
his hypothesis. 

In & book which oovers such a wide sweep of 
knowledge any critic can find omissions; a few of 
them are mentioned here only in the hope that they 
may be repaired in a fourth edition. The discussion 
of the relation between respiration and growth (pp. 
84-91) із not convincing, and needs fuller and more 
critical treatment. The section on weed killers 

. 182) might well be expanded, for it omite so much 

t it is not easy to understand the residue. The 
section on stomatal movement (p. 429) is not 
date. Vernsliration (p. 473) reoeives a scant 
and a half te in & book 


one is bound to say that the style suffers from в 

Teutonio turgidity, and the index is not nearly full 

oe for an important work of reference of this 
ind. 

However, these are oriticiams of detail, and they do 
not detract seriously from the massive erudition of 
the book and the fecundity of ita ideas. It cannot 
be denied that the most powerful weapons in plant 
physiology are the techniques of physics and chem- 
istry, and that sooner or later every physiclogical 
problem needs these weapons for its solution. But 


as more mature physiological problems reach the © 


stage which requires the ohemist's technique, new 
problems emerge from the experience of naturalista 
and gardeners and agriculturista ; and these can be 
tackled by the techniques of biol Anyone who 
doubts such an sesertion as this only to read 
Bünning's book. For the iah student, who is 
likely to heer all too little of this fascinating fleld of 
physiology, the book has a great, deal to offer, and 
it is to be hoped that sooner or later an English 
translation will be available. Е. Авиву 


THE RARER METAL, ZIRCONIUM 


Zirconium 

By Dr. G. L. Miller. (Metallurgy of the Rarer Metals 
No. 2.) Pp. xviii--882. (London: Butterworths 
Scientific Publications; New York:  Aoedemio 
Press, Ino., 1054.) 45s. net. 


HIS book is the outcome of its author's desire to 

collate the information on ziroonium which has 
a ee E ah ек 
years. Dr. G. L. Miller has bean in an advantageous 
position to do this by reason of his own wide ex- 
perience and also because of his visits to workers in 
the same fleld in the United States. As а result of his 


“work, he has written this text-book and reference 


volume which will appeal to every chemist and 
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anion ca interested in xiroonium. There ar 
the first of which opens with ths 

eee e occurrence of zirconium, ite consump 
tion and uses both as metal and alloys and, naturally 
ва a refractory material. The treatment in all cases i 
as as the available date will permit, and the 
very y assembled bibliography at the end ob 
each chapter is up to date and of notable dimensions. 
Methods of extracting the metal and the preparatior 
of pure zirconium compounds are discussed in some 
detail, in the separation of hafnium anc 
riroonium one another. Earlier and more recent 
production methods are described, notably the var» 
Arkel or iodide and the Kroll processes ine 
which purification and reduction are combined. Reduo- 
i the tetra-chlorides of titanium and ziroonium 
and the arc-dissociation of halides, and also methods 
of electrod: ition from fused salts as well as frome 
“oe non-aqueous solutions, receive attention. 
ollowing & general account of the structure, огув- 
tallographio, atomic and nuclear characteristics, 
attentian is given to physioal properties. Thermal, 
tio - pro- 
ооа стае There 
are two chapters on the аан si кайпы of 
zirconium metal, and on riroonium ув at room 


to and at elevated temperatures. In this latter chapter, 


alloys of some twenty-four elementa are included, not 
counting the zirconium alloys with oxygen and nitro- 
gen which receive separate treatment in the following 
chapter. The chemical and corrosion. resisting pro- 
perties of the metal and its alloys and their resistance 
to the action of liquids in general and to some of the 
concentrated mineral acids as well as a range of organio 
acids is illustrated by a series of useful tables. Pro- 
bably the most valuable and generally useful chapter 

in the book is that on alloys of zirconium, in which 
first the alloying théory and its application to 
zirconium is discussed on & theoretioal besis and then 
the practical results of comparatively recent investi- 
gations of Баи systems involving xiroonium are 
reported with diagrams of many of the binary 
alloys. This rend: has & bibliography involving 
more than eighty references and covering all the con- 
temporary useful contributions to the subject. The 
chapter on melting practices discusses those types of 
furnace that овп be spplied to zircanium and is fol- 
lowed by an account of fabricating the metal by rolling, 
extrusion and other techniques, in which brazing and 
soldering are not lost sight of and attention is directed. 
to the fact that riroonium has superior wetting and 

The powder metallurgy of riroonium has its own 

in which the conclusions of H. A. Hauser 
and his colleagues at Sylvania Electric Products, Ino., 
Bayside, Long Island, New York, that zirconium is 
readily fabricated by powder methods are confirmed. 
The most i part of the cha deals with 
the preparation of xirconium er. The last 
chapter covers special compounds such as the nitride, 
the carbide, the boride and the ailicide,.bub there is 
a valuable appendix dealing with some eleven 
methods of preparing material for metallographic 
examinations. 

The usefulness of the chapter bibliographies is 
increased by the addition of a final black numeral or 
numerals to each reference ing the page upon 
which the reference is cited, a distinct advantage to 
E Ah eee ы 
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Introduction to Solld State Physics 

By Prof. Charles Kittel. Pp. xiii4-800. (New York: 
John Wiley and Sons, Inc.; London: Chapman and 
Hall, Ltd., 1953.) 58s. net. 


‘HIS book forms a valuable addition to the litera- 
ture on solid-state phymios, and can be strongly 
recommended to those engaged in the p iion of 
university honours degree courses in hS Dj The 
range of subjects moluded is wide : the sixteen chapters 
deal with arystallography, elastic, thermal, eleotrio 
and magnetic properties, the electron theory of metals, 
and crystal imperfections, problems for the student 
being suggested ab the end of each chapter. Pro- 
minenoe is given to relatively new subjects such as 
ferroelectricity and antiferromagnetiam. 
The emphasis is almost entirely on theory ; experi- 
«mental methods are referred to only briefly. A high 
standard of theoretical ability is expected of the 
reader, and occasionally the author seams to have 
maken a delight in starting from unnecessarily general 
premises. For example, he defines the unit cell of a 
-orystal as & polyhedron, whereas it is always taken to 
Bbo a parallelepiped ; and in equation 1.18 is it fair to 
=the student to allow the same symbol—4+—to have two 
«different meanings, clear as these may be to the 
1 
In fact, tho first chapter, on X-ray crystallography, 
is the weakest in the book, and oontains several 
statements that would not be accepted in orystallo- 
graphio circles. For example, on p. 9 symmetry 
elements called rotation-reflexion axes are introduced ; 
they should be rotation-inversion axes. It is hoped 
that in future editions of the book, Chapter 1 will 
either be largely rewritten or will consist mainly of 
references to standard crystallographic text- books. 


Yale University Publications In Anthropology 

No. 49: Exoavations ab Wari, Ayacucho, Peru. By 
Wendell C. Bennett. Pp. 126+12 plates. "No. 50: 
On the Excavation of в Shell Mound at Palo Seco, 
Trimdad, B.W. By J. A. Bullbrook. Pp. 114. 
(New Haven, Conn.: Yale University Preas ; London: 
Oxford University Prees, 1958.) 3 dollars. 


archmology. 
Prof. Wendell О. Bennett, whose 
last summer deprived South American archmology of 
one of its most notable scholars. It describes hia 
excavations, in 1950, at an extensive habitation site, 
spelt variously Wari and Huari, in the little-known 
but important highland besim of Mantaro, which lies 
just north-west of the Cuxoo basin. The chief remains 
at War are contemporary with the Claasio Period 
at the well-known ceremonial site of Twhuanaco in 
Bolivia, with which they have many features in 
common; but they include a pottery style more 
closely related than any st Tiahuansoco itself to the 
Coastal Tiahuanaco style which has such a wide 
distribution on the coast. Prof. Bennett discusses 
fully the relationships between the various Tiahuana- 
ooid sites and makes suggestions aa to the nature of 
the contacts between them. 

In 1918, Mr. J. A. Bullbrook excavated а shell 
mound in southern Trinidad with official support, 
and the resulting material and the report went to 
the British Museum. Mr. Bullbrook is a geologist with 
considerable archmological experience, and his work 
was done very ; for various reasons it was 
not published at the time, and for many years after- 
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wards he got little enco t. He continued to 
live m Trmidad, and when members of Yale Univer- 
sity began to work on the West Indies about fifteen 
years ago, his researches came to their notioe. Sub- 
sequent work, mainly by Dr. Irving Rouse of Yale, 
has confirmed his resulta, and Dr. Rouse has ocon- 
sidered it worth while to edit the report and publish 
it in spite of the long interval since it was written. The 
Palo Bevo mound was inhabited at two periods in 
Pre-Columbian times, separated by a short mterval, 
by people who lived on shell-fish, fish and game, 
probably with some cultivated plante, although there 
is no direct evidence of agriculture. There are few 
artefacta other than pottery, which forms the basis 
for the definition of one stage, the Palo Seco style, 
in в succeasion of rather similar types established by 
Dr. Rouse. The British West Indies have been very 
much neglected by archeologists until recently, and 
most of the modern work has been done by Americans. 


Mr. Bullbrook's pioneer work, which satisfled the 
exacting of the school at Yale, is much to 
his credit. Q. Н. 8. Вовнмміт, 


Advances Іп Electronics 
Edited by L. Marton. Vol. 5. Pp. xii+420. (New 
York: Academic Press, Inc.; London: Academic 
Books, Ltd., 1953.) 9.50 dollars. 

NGINEERS and physicists will again be indebted 

to Dr. L. Marton for bringing farther 
review articles in this Vol. 5 of ‘Advances in 
Electronics’. A wide fleld of specialization is re- 
presented, the most topical of which are oolour 
television and junotion transistor applications. 
Other subjecta inolude thoria emitters, solid-state 
Tuminescence, detectors for visible and infra-red 
radiation, B-ray spectroscopy and modern vacuum 
pumpe. The articles are suthoritative, clear, well 
illustrated and contain abundant references; the 
oumulative index includes earlier volumes. This 
book is to be highly recommended. L. JACOB 


Explorers of the Pacific 
and American Discoveries in Polynesia. 
By Te Rangi Hiroa (Peter Н. Buok). (Bernice P. Bishop 
Museum Special Publication 43.) Pp. viii +126. (Hono- 
lula: Bernice P. Bishop Museum, 1958.) 1.75 dollars. 
HIS is a posthumous work which arose apparently 
out of Sir Peter Buck’s monograph, “Ап Intro- 
duction to Polynesian Anthropology". It purports 
to be an important anthropological document, ‘for 
it desoribes the early contacts of Polynesians with 
Europeans and Americans, hence provides a picture 
of the setting in which the culture change of modern 
times had ite origin". What it does is to give a brief 
account of voyages in the Paciflo between 1486 and 
1849 in chronological order and without any real 
attempt to estimate their importance. Some of the 
brief judgments on the explorers give a wrong 
impreasion: for example, that Drake “fooled” the 
Spaniards not returning via Magellan’s Strait, 
or that Cook, on his third voyage, “dispelled the 
theory of & northern passage into the Atlantic”. The 
list of “literature cited” is incomplete as a biblio- 
graphy, and, although a great many islands are 
mentioned in the text, there is only one small map 
on which the main groupe of islands are marked. 
This book has ita use ва в brief guide to voyages in 
the Pacific; but is too brief to make any serious 
contribution to our understanding of any of them. 

J. N. L. Barer 
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NATURE PROTECTION IN THE NEAR AND MIDDLE EAST 


URING June 3-9 a conference on the oon- 

servation of Nature in the Near and Middle 
East was held at Beirut, organized by Prof. F. 
Ghosn, president of the Lebanese Society of the 
Friends of the Trees, and Mr. W. E. Purnell, director 
of the Unesco Middle Hast Scientific Co-operation 
Office. The conference was attended by scentista 
and others from Oyprus, Egypt, Greece, Iraq, Jordan, 
Lebanon, Syre and Turkey. Dr. E. H. Graham, 
director bf plant ecology, Soil Conservation Service, 
United States Department of Agriculture, attended 
from Washington, D.O., and Lieutenant-Colonel C. L. 
Boyle went from London on behalf of the Society 
for the Promotion of Nature Reserves and the Fauna 
Preservation Society. Many of the participants are 
actively engaged m conservation problems im their 
own. countries and, at the conference, had an oppor- 
tunity to exchange opinions and discuss experiments. 
After a short general discussion, study groups were 
formed to consider separately soil, flore, fauna and 
education. 

The discussions of the soil and flora groupe showed 
that, although great had been done to the 
forests of the Near and Middle East, they had not 
been utterly destroyed. M. P. Ballot, head of the 
French Agricultural Mission to the Lebanon, said 
that they had only just realized the contmued 
existence in the Anti-Lebanon mountains of а Juniper 
forest of perhaps a million trees; furthermore, ex- 
periments had shown how extraordmarily quickly 
vegetation could re-establish iteelf when it was 
protected from grazing. A distinction can be drawn 
between the damage done by the grazing of aheep 
and of ровів ; whereas trees can grow fairly quickly 
beyond the reach of browsing sheep, goats, ав was 
shown by & photograph of them feeding high in an 
oak tree, can reach anything. 

The flora group pointed out that in much of the 
area the climate is not sufficiently arid to explain the 
lack of vegetation; but even where the rainfall is 
adequate, the destruction of the plant oover has 
resulted in the water being lost by immediate run- 
off, deep percolation and evaporation. Moreover, it 
is not only the quantity of plants which matters. 
Where grazing is heavy, perennial graases with 
spreading root systems, which bind together the soul, 
build up humus beneath the surface and retain 
moisture, are replaced by annual grasses which do 
nothing to resist erosion. Similarly, forests are 
replaced by thorny shrubs with tapering roota, which 
do little to canserve the soil. The annuals and the 
thorny shrubs survive because they can resist 


grazing. 

It is fully understood that complete elimination of 
goats is not possible, for they play an important part 
in the economy of the area; but their number must 
be radically reduoed. Mr. Y. Balti, director of foresta, 
Jordan, explained how goat control is effected in his 
country. When & considerable majority in & village 
vote i gosta, they are restricted to three 
teth goats per family. In practice, the reduction 
in goat population is not easy, for it is the ahepherds 
who own not only the goats but also the village 

rifles. 

° The chief factor in the destruction of the foreste 
has been the demand for fuel; but preservation is 


i 


linked with the economic betterment of the people. 
А. man blamed for cutting ing olive troe 
said, “What am I to do? I have a large family 
and absolutely nothing with which to provide 
them with food, but the mnmediate value of these 
tro”. 

Wood is cut for many purposes besides domestic 
burning—for charcoal burning, for firmg of bakenee 
and lime kilns. That these oan be brought under 
control has been shown by the example of Cyprus. 
Oil is the alternative to wood, but for domestio use 
oil alone is of Irttle value. The produotion of a really 
cheap arude-oil stove would be & major step towards 
the prevention of вой eromon. The solar stove, which 
cooks by the sun’s rays, is considered to be a possible 
answer to the problem, but во far ita oost has been 
prohibitive. 

The fauna study group, working under the chair- 

ip of Prof. O. Koaswig, of Istanbul, were 
told how the recent kiling of pelicans on Lake 


' Marmara has resulted in such competition for food 


among young oarp that their growth has been 
retarded and none has reached full size. A very 
interesting report came from Cyprus, where natural 
regeneration of the foresta of Pinus nigra, confined 
to altitudes above four thousand feet, has failed. In 
spring, when the warm khamsm wind blows, the 
cones open and discharge their seeds, which, clearly 
visible on the snow, are eaten by hordes of migratory 
finches. Possibly destruction of hawks, which con- 
trolled the number of finches, has led to the failure 
of the natural regeneration of the pines. 

Egyptian scientists directed attention to the 
dangers inherent in the excessive use of poison 
sprays and insisted that nature reserves should 
contem as many kinds of habitat as poasible, including 
ponds for the protection of water ingecta. They 
recommended special tection for the desert 
monitor and the fout ase Ко of the genus 
Uromastiz, the only herbivorous lizards; these are 
in danger of extermination because they ate being 
used in laboratory work, for which smaller lizards 
would do equally well. Stress was laid on the im- 
portance of instruction in the moeques, for the 
fellaheen are very responsive and have great faith 
in their religious teachers. 

Among the recommendations of the fauna group 
was that a questionnaire should be sent to appro- 
priate schools in Turkey, to discover the status of 
the rare monk seal, which still appears every year on 
the coasts. Similar methods in other cases have 
produced good resulta. An investigation into the 
status of the rook hyrax in Lebanon, with the view of 
ite preservation, waa also suggested. Many mammals 
were recommended for proteotion—for example, the 
leopard, lynx and jungle cat in Turkey and the wild 
ans and addax in Egypt, where they still exist on 
the Sudan border. Reserves for wild life were recom- 
mended at Kammouha in the Lebanon, in the 
province of Lattakia in Syria and at Wadi-el-Natroun 
and Wadi-el-Assioti m Egypt. 

All governments were advised to safeguard rivers 
against pollution. Though rivers in this part of the 
world may not yet have been affected, it is a danger 
to be guarded against as industrialization progresses. 
Destruction of fish by poison and explosives will 
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mover be until fish wardens are appointed 
ind the public instructed in conservation. 

During в visit to the best-known group of cedars in 

ebanon, it appears that grazing in their vicinity has 
жеп stopped ; nevertheless, there waa little sign of 
‘egeneration, prevented perhape by human tramplmg. 
Who conference was shown research work at the 
Tranoo-Le agricultural college at Ryak and, 
jn the coast, research into the fixation of sand-dunes 
зу gramos backed by plantation of the umbrella 
pine, Риме pinea. 

A full report of the conference will be prepared by 
he Unesco Middle East Science Co-operation Offloe, 
and suggestions, for the implementation of the 
solutions sent to appropriate bodies. M 

C. L. Воутв 


PROGRESS OF CANCER RESEARCH 


HE investigations under way st the research 

cantres financed by the British Empire Cancer 
Campaign are described in its thirty-first annual 
<«oport* ; incidentally, ib may be remhrked that the 
mÜampeign's income in 1958 was £350,000, which is 
«about the cost of one air liner. 

The different Imes of work surveyed in the 

can be grouped into those dealing with: (a) carcino- 

cytotoxins, nuoleoproteins (in the laboratory 
Reh ыы кш. ‘secrét-of-life studies’), 
tsue culture and immunology ; (b) radiotherapeutics 
and radiobiology ; (c) clinico-pathology. # 

The explanation for the ominous increase in lung 
cancer in the past two or three decades continues to 
be the principal theme of general interest in canoer 
research. а 


Emphasis has now shifted slightly from cigarette 
smoking as a very Important factor in the causation 
of the disease to the influence of atmospheric pol- 
lution. This does not mean that experimenta on the 
tobacco factor have ceased; far from it, for at 
several laboratories mechanioal smoking installations 
have been set up with the aim of obtaining in quantity 
the camponenta of tobacco smoke and testing them 
on animals. One of the main problems is, of course, 
to find ап experimental timsue with the same 
sensitivity as human lung. 

Tobaooo extracts reinforced by croton oil have 
failed to induce tumours when applied to mouse skin. 
The complementary experiment when the extracta 
were tested as possible co-caramogen for dimethyl- 
benzanthraoene also gave negative results. 

The inhalation of carcinogen-loaded charcoal haa 
not induoed lung cancer in a single mouse of eighty- 
five which survived & minimum of six months, 
although the meme charcoal suspension was actively 
tumour inducing when mjected subcutaneously. It 
is suggested that the negative result is due to the 
carcinogen nob reaching the parenchyma but bemg 
rapidly removed from the bronchial tree. This 
explanation could be confirmed by the fluorescence 
microscopy of frozen sections. 

At the Glasgow oentre it was found thata ore 
of crude oxidized nicotine to the skm fourteen 
mixed-stock mice gave adenomate of the lung in 
seven. of the animals. This remarkable result seems 
to have induced a hyperoritical state in the investi- 
gators, Schontal and Head, for they say, ‘However, 


* Briteh Hmpire Oancer Campaign. Thirty-first Annual Report 
Ganon: ө den. 106k) Pp. xxx!tv--468. (London: British Mmptre 
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theese resulta may not be significant, and should be 
repeated using a different strain of mice as well aa 
other species of animal". 

The part played by industrial and domestic smoke 
in the causation of lung cancer is discussed in Bir 
Ernest Kennaway’s review of atmoepherio pollution 
in Iceland, Britain and Norway. 

"Great Britain has stores of coal and iron which 
have been the source of vast wealth, and of many 
other consequences.  loeland, which has no such 
resources, and has not even abundance of any kind 
of fuel exoept t, has a history, and a degree of 
civilization which all other countries must admire, 
without industrialization or poverty as we under- 
stand these things in many countries of and 
America. Hence data from а country such as Iceland 
are of great value for comparative The 
Industrial Revolution which m the ear. ier part of the 
18th century converted England, by the utilization 
of coal and iron, from an agricultural to an industrial 
country, caused an enormous inorease in atmospheric 
pollution. Obviously this factor cannot, by itself, 
account for the sudden increase of deaths attributed 
to cancer of the lungs which occurred a century later, 
in the 1920's, when the output of smoke was declining, 
Recently the greater pert of this inoreame, and the 
higher moidenoe of this form of cancer in towns, has 
been ascribed to tobacco, but a posible contributory 
effect of the suspended matter of town air cannot yet, 
be excluded finally. Iceland provides the example of 
а country where bronchial cancer is rare, the general 
consumption of -tobacco small and atmospheric 
pollution quite unlike that in England, though 
the history of Reykjavik is rather confused in 
this respect, aa was pointed out above. In the 
course of years such oomperative studies may 
enable one to aasess the importance of these two 
factors.” 

For comparison Bir Ernest quotes figures for smoke 
estimations in the three countries. 


COMPARATIVE MEASUREMENTS OF ATMORPHNRIO POLLUTION 
mgm. in 
man 
100 m.* atr 
e ee 1948: 8 days 178 
9 35 other deve 40 
" i 


Salford (Manchester) 
November 1952 to January 1063 76 


Letoester 
Whols year 


Oslo 
1963, February, Maroh November 5 
» Арт to July бй 1 


PT get Septembar 


The report goes on to вау: “In the smoke papers 
from Salford the following polynuclear hydrocarbons 
have been identified, and some of these have been 
estimated quantitatively : anthracene, pyrene, fluor- 
anthens, perylene, 1 : 2-benzpyrene, 3 : 4- 
1:12- anthanthrene and 
alkyl pyrene and 1: 2-benranthraoene. The relative 
proportions of these hydrocarbons, e.g., the ratio 
pyrene : 8: 4-benzpyrene, differ in various produote 
of combustion and such comparisons provide an 
interesting subject for study”. 

Research at the London Hospital has given some 
startling resulte. Croton oil, the best-known oo- 
caromcgen (or promotor), can induce tumours when 
it is painted on mouse skin, provided the skin has 
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been pretreated by a sub-threshold painting with a 

It has now been shown that urethane, 
which is a potent inducer of lung tumour, but is 
ineffective on skin, oan act as an initiator for this 
tissue, for if croton oil is applied to urethane-treated 
skin, tumours do in fact arise. These findings have 
important possibilities, for there ів no obvious reason 
why the urethane—croton oil combination should be 


unique. 

At Leeds, Dmochowsky has found that the Osr 
black strain of mouse which is reputed to be non- 
susceptible to mammary cancer (incidance of the 
order of 1 per cent) has now & sub-line, 
the females of which are liable to this disease to the 
extent of 14 per oent; moreover, these mice now 
carry the viral milk factor. 

The application of physics in the study of the cause 
and cure of cancer covers each year an ever-widening 
fleld, and while the same basio problems remain, they 
are being considered from an Increasing number of 
directions. The varied use now being made of the 
fundamental principles involved in scintillation 
counting is & very good example of the application 
of new techniques to old problems. Dosimetry, which 
remains one of the perennial problems facing the 
medioal physicist, is studied by means of probe-type 
scintillation dosimeters which are now in routine use 
for the measurement of the y-radiation dosage-rate, 
and which are being modifled at various centres for 
Мае with 8-radiation sources and for the measurement 
of X-radiation. Various improvements in scintillation 
counters themselves are also reported, such as the 
increased sensitivity obtained in a collimated 
Mot radi A ee кше ee 
double-pro mop a A -recorder for 
measuring the rate of the injection 
Of pO. Gad tho couhrigue of miing thè 
. substance to be assayed with & liquid phosphor, such 
~as one of the terphenyl-in-benzene type. 

Radicactive isotopes have become an everyday aid 
in the study of a very large variety of problems, as 
well as a standard therapeutic procedure for many 
malignant conditions. The use of thulium-170 in 
radiographic work has been continued and в detailed 
study made of the physical characteristics of this 
ober Tha podbity of providing a method dor 

the measurement of blood volume based on erythro- 
cytes labelled with chromium-51 has been considered 

ing on the estimation of the 
means of ite soft X-ray. Thersa- 


and also of the effecta due to the presenoe of bone in 
the field irredisted. Compari are made of 
and meesured doses obtained in & 
model in which bones were embedded in tissue- 

i + wax when irradiated with rays from a 
oobalt-60 source and with X-rays of half-value layer 
1-5 mm. copper and 50 om. focal akin distance. The 
question of protection from these and other sources 
of high-energy radiation is one af 
and 


deco Weblo le eval Dy es e die 
doeage liable to be by workers in these 
departments. Education of technical and nursing 


staff is of importance in this respect, and efforts are 
-being made. to sedupe the doeage-levela received, by 
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nursing staff in particular, by means of lectures anc 
demonstrations. 

Reporta on studies of plant interphase nuclei by 
means of interference microscopy, of the study of the 
electrophoresis of non-spherical and of th: 
ionophoresis of radioactive. hate ions, are 
examples of some of the more unusual applications 
of physics to biological problems. 

The pathological contributions to the rt are, 
as very mixed, whether considered m the 
point of view of subject, mode of presentation, o1 
value; but they inolude—aleo as usual—a number 
of items of more than ephemeral interest. 

The systematic accumulation of, data at Great 
Ormond Street Hospital, London, on the tumours of 
childhood continues ita ponderous but invaluable 
course. Dr. M. Bodian writes something more like a 
section of a text-book than a report, but at least the 
text-book is & good one and one that needs writing. 
This year’s chapters deal with the teratomata, the 
lymphomata, and the adrenal, cervical and vaginal 
carcinomata. A discussion of the pathology of sacral 
teratomata from the point of view of thar manage- 
ment in practice, and the identification of the 
relatively ma in three of seventeen 
children with Hodgkin's disease aro of particular 
interest. Apart from this, there is a most interesting 
&ooount from the same centre of the use of vitamin 
B in the treatment of neuroblastoma. This was 
originally used on the hypothesis that it might pro- 
mote the maturation of neuroblaate to ganglion calla, 
в process which occasionally resulta in the spontaneous 
arrest of these tumours. No direct support’ for the 
truth of this hypothesis has been obtamed, but in 
four of eight cases remiasions have been seen, and 
three of the children are alive and free from symptoms 
after substantial periods—three years in one case. 
Because of the ocoasional occurrence of the spon- 
taneous arrest already referred to, these resulta must 
be accepted with some caution; but if they fulfil 
their they offer hope of cure of a rare but 
deadly tumour. as they do also a com- 
pletely new line of tumour chemotherapy, their 
theoretical interest is perhaps even greater than their 
practical value. 

The demonstration of в signifloantly high fre- 
quency of group A blood among patients with cancer 
of the stomach by warkers at the Postgraduate 
Medical School, London, has been put on a firmer 
basis by tbe inclusion of statistics from several other 
centres, data on some thousands of cases being now 


available. It-has bean found that io uloer 
ae an opposite effect : eer with 
that diagnosis, group A is signifies eas common, 


and group O mgre common than m the general 
population. Ee codes идее ША boy нев. 


(Sheffield workers oontribute a negative study of 
aa ae Шы ашайын M rM 
ble effeot. 

ject of the diagnosis of cervical oaroinomá 
ев 
become the fleld of much partisan argument. It has 
become to dstermine, not so much whether 
the method is of value, ав whether the very large 
i of skilled man-hours which it calls for ig 
justified by the results in any given circumstances, 
Two correlated a at evaluation, sponsored by 
the Royal College of Obstetricians and Gynmoologista, 


xo. 4424 August 14, 1954 


EE nae reported from Birmingham and Newcastle. 
ugh both are in their early stages, they have 
srovided some useful data and provoked some 
valuable comments. The experiment in Bi 

X leaving not only the work but also the whole 
‘esponsibility of cytological diagnosis in the hands of 
specially trained technician will be watched with 
pecial interest. 

There is & brief account of a visit paid by Prof. 
m, W. Orr to Makerere College in Uganda and of the 
umour material he saw there. The observations he 
yas able to make in the time at his disposal on 
Шаров sarcoma and primary carcinoma of the liver 
vere not spectacular; but the pattern of visitation 
8 one whioh should be more widely followed, and 
hich the British Empire Cancer Campaign is in a 
iniquely favourable position to foster. / 


SEVENTEENTH-CENTURY 
CHEMISTRY, THE PHLOGISTON 
THEORY AND DALTON'S ATOMIC 
THEORY* 


By Pror, J. R. PARTINGTON, M.B.E. 


Wome important aspects of seventeenth-century 
0 i are ex liüled by the work of Van 
Belmont (1579-1644), le (1627-91) and Mayow 
1641—79). Van Helmont, a physician, held views on 
*ducation in advance of his time, thinking that young 
«nen in universities ahould learn mathematios and the 
scienoes, including chemistry with practical work. He 
criticized the theory of the four elementa and also the 
«alchemical three elements, salt, sulphur and mercury, 
Believing that air and water are true elementa ; 
Mire never forms part of a material body and earth can 
Ibe formed from water, as he tried to prove by experi- 
«nent. He made chemical experiments using the 
wbalanoe, and showed that a metal dissolved in an 
acid or converted into & compound is not destroyed 
but can be recovered again with the same weight and 
properties as before. The products of distillation do 
»iot exist as such in bodies, but are formed by the 
action of heat. Van Helmont coined the name ‘gas’ 
sand recognized the existence of different gases, such 
«aa carbon dioxide (“gaa sylvestre"), nitric oxide and 
sulphur dioxide. He thought that-a gas cannot bo 
retained in a vessel, since a sealed veesel containing 
materials generating gas is burst. Although & gas aa 
such is not retainable by bodiea, some bodies contain 
gas in & fixed form, and it can be separated ‘from 
them by heat, fermentation. or acids. Van Helmont 
representa the transition from alchemy to chemistry, 
and used the quantitative method. п 
Boyle was well acquainted with the writings of 
Van Helmont, whom he greatly respected. Like him, 
he retained same old ideas on superstitious remedies, 
comparing their action with that of a magnet on iron. 
In hus "'Boeptioal Chymist”’ (1661) Boyle repeated and 
extended Van Helmont’s criticiam of the four elements 
and three principles, and confirmed many of his ex- 
periments. Both believed in the possibility of the 
transmutation of metals. Boyle was the first (1660) 
to collect (hydrogen and nitric oxide); he 
in i the effect of preesure on air, discovering 
Boyle’s law, and made many experiments in the 
a 

a о of A ups of thre leobures delivered m the University 
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vacuum of an air-pump. His experiments on oom- 
bustion and respiration were made in dry vessels ; he 
found little or no change of preasure or “elasticity” 
of air, taking this to be ita moat distinctive property. 

Boyle attempted to rid chemistry of mysticism by 
using the ideas of rational mechanics in explaining 
chemical phenomena, and by the use of the atomic 
(or “oorpuscular’”’) hypothesis, which he took from 
Gassend, and of the ideas of Descartes, he interpreted 
physical and chemical changes in terms of the shapes 
and motions of the particles of bodies; acids have 
pointed particles, and air particles behave towards 
pressure like coiled springs. 

In experiments on combustion Boyle found that 
gunpowder will burn under water or (with difficulty) 
in & vacuum, and hence he suspected that air contains 
some vital substance which may be & volatile nitre 
and which supports combustion and respiration. He 
thought nitre orystals might contain admixed air, 
although he admitted that, on heating, nitro may 
evolve vapours which “emulate air". Since oom- 
bustion and respiration cause very little change of 
pressure of air in dry vessels, Boyle thought there was 
very little of this “fine subject” ın the arr. 

In his experiments on the calcination of metals in 
air m sealed retorts (1673), Boyle was misled by his 
method of working, since he opened the retort before 
weighing (when ar enters to take the place of that 
absorbed by the metal) and he concluded that tho . 
increase in weight is due to the fixation of ponderable 
fire particles in the metal. From his experiments on 
respiration (1672), he ooncluded that the burning of 
flames and the breathing of animals might remove the 
same substance from the air, but he gave other alter- 
natives: they might remove different substances, 
since a flame is extinguished while an animal is still 
alive. His conclusions were (as usual with him) 
presented with great caution. 


More definite conclusions were drawn from such ^ 


experiments by Hooke and Mayow. Hooke (“Місго- 
graphis", 1665) without any new experi- 
ments, that air nitre contain a common consti- 
tuent, nitre more plentifully, and that a burning body 
diesolves in air, producing heat, as when metals 
dissolve in acids. It was not until 1682 that Hooke 
called the co constituent of air and nitre 
“nitrous air" (a name used by John French in 1651), 
and proposed & theory of combustion similar to that 
given by Mayow in 1674. Hooke, who otherwise 
claimed discoveries published by others which he 
thought belonged to him, did not feel that Mayow 
had taken anything from him, and the two were 
friends. It seems, m fact, that the theories of Hooke 
and Mayow were different, Hooke regarding oom- 
bustion as a passive solution of a body in air, and 
Mayow as a violent collision and interaction of 
combustible particles and particles in the air whioh 
he called ''igneo-aerial particles”, ‘‘nitro-aerial par- 
ticles” or ‘‘nitro-aerial spirit" (в name used by 
Scaliger in 1557). These particles, Mayow suggested, 
are contamed in the nitric acid part of nitre, which 
derived them from the air. 

Mayow was & highly ingenious experimenter, 
devising new apparatus for manipulating gases and in 
studying combustion and respiration, which he in- 
vestigated in the presence of water and hence found 
& decrease in volume or preasure, not noticed by 
Boyle. He that sir contains two kinds of 
particles, one (the nitro-aerial particles) removed in 
combustion and respiration, and he explained the 
change of volume or pressure by an ingenious theory 
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based оп the views of Descartes and Boyle of the 
corpuscular structure of air. He explained the in- 
crease in weight of antimony on calcination as due to 
the fixation in the metal of nitro-aerial particles from 
the atmosphere. ete dn he assumed, these 
particles enter the b from air in the lungs, and 
animal heat is due to their interaction with combustible 
particles in the blood, this taking place in part m the 
muscles and beifig the oeuse of muscular motion. In 
these three the nitro-serial spirit plays the 
part of oxygen. Mayow’s explanations were often 
artificial, smoe they were oonoeived in terms of the 
prevailing views of Descartes, which were also used 
Љу Boyle. Newton's “Principia” was Ж, гысын 
until thirteen years after Mayow's tus 
Dome, (Oxford, 1674). Newton’s chemical ideas 
" (1717) are similar to Mayow’s. 
Mayow's views on chemical affinity are very correct 
and anticipated thoee of Geoffroy (1718) and Berthollet 
(1801). othe Gee severe oriticiam of Mayow by 
T. 8. Patterson (19 (1081) was exaggerated and incorrect 


appreciated, and Mayow’s supposed dependence on 
Boyle, Hooke, Lower and Thruston was based on 
ignorance of earlier work. The correct paris of 
Patterson’s criticisms had been, unknown to -him, 


anticipated Jonathan Stokes m 1800. Indeed, a 
new study of Mayow, having due regard to the facta, 
is needed. 


The phlogiston theory is a complicated and difficult 
subject. The name ''phlogiston" for a supposed 
material constituent of combustibles was used by 
Hapelius (1606), Van Helmont, Sennert and Boyle 
before Stahl, starting from some ideas of Becher 
(1669), proposed (first in 1697) what is called the old 
phlogiston theory. This was soon accepted and, 
combined with the replacement of Descartes’s ideas 
by those of Newton, caused neglect of the more 
correct views of Boyle, Hooke and Mayow. The 

assumed that phlogiston в the material of 
fire, not fire itself; it is a dry earthy substance, soot 
pe nearly pure phlogiston, although phlogiston waa 
to escape in invisible particles from в 
ee bas: It exists in animal, vegetable and 
mineral bodies, is the same in all, and can be trans- 
ferred from one body to another. раиса 
pound of ita ash (or ““oalx”) and phlogiston ; 
Pectin a aie (ba Saal ске phlocan and оп host: 
ing the calx with & body rich in phlogiston the metal 
is formed again. Sulphur is a compound of sulphurio 
acid and phlogiston; and all acids are modifloations 
of sulphuric acid, the universal acid. Phlogiston is the 
cause of odour and oolour. 

Stahl’s theory inverted the true theory of oombus- 
tion and calcination and neglected quantitative 
aspects ; although Stahl knew that the calx weighed 
more than the metal, he did not lain this, beyond 
saying that areas inca is & weigh matter which 
when ib enters b makes them lighter. The theory 
combined many isolated facta into & comprehensive 
body of false doctrine, made them easier to remember, 
and was very popular until towards the end of the 
eighteenth oentury. 

Ав new facta accumulated the phlogiston theory 
underwent many modifloations, including the views 
i is hy (Cavendish, 1766) or the 
t (Maoquer, 1749). The theory suggested 
new experiments: Scheele’s discovery of oxygen 

1772) waa based on it, and Cavendish explained the 
synthesis of water (1784) in terms of it. Attempts to 
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explain the increase in weight on calcination of a metal 
included the assumptions that n was lighter 
than air, or even that it had an absolute negative 
weight. 
Lavoisier’s theory of combustion was that 
кы окшош ога ee eee 
or “ва1ог}о”, i ble fluid which in some 
responte played the part of phlogiston: A burning 
ines with the oxygen base and seta free the 
oalorio ва heat and light, This was seen to be 
unsatisfactory, since heat and light are evolved in the 
combination of solids as well as gases, and several 
modifloations of it were In one, the oom- 
bustible was assumed to be a compound of a base and 
phlogiston, and oxygen gas & compound of a base and 
caloric. The two bases combine to form an oxide, and 
the phlogiston and caloric combine to form light. It 
was only after the introduction of the theory of energy, 
about 1850, that a chemical explanation of the forme- 
tion of heat and light in combustion was felt to be 
unnecessary, and the process was interpreted in a 
manner reminiscent of Mayow's theory—namely, as 
due to the collision of particles of the сосове and 
of o 
Dalton’s atomic theory was the first to make 
successful use of the old Greek theory of atoms in 
chemistry. The old theory had been used quite 
extensively in the seventeenth and eighteenth oen- 
turies by Gassend, Sennert, Magnenus, Boyle, Mayow 
and Newton. Newton's treatment of the physical 
nature of air, аз consisting of particles repellmg each 
other with a foros inversely proportional to the 
distance (which gave Boyle’s- fe needed modifica- 
tion when air waa reoognized (ав Mayow had seen) ав 
containing two kinds of particles, and when different 
gases were discovered late in the eighteenth century 
and it was shown that two gases (ammonia and 
hydrochloric acid) combine to form a solid. Bryan 
Higgins (1776) supposed that gaseous particles are 
surrounded by mutually repelling atmospheres of 
caloric, and explained the formation of compounds 
A+B of the atoms of two different gases. William 
in his “А Oo: e View of the Phlogistio 
Antiphlogistio Theories" (1789), explained the 
formation of compounds of one atom of A with one, 
two, three, four or flve atoma of B in terms of & foroe 
of attraction which divided iteelf the com- 
bining partiqles. Although the law of multi le pro- 
portions may be read into his speculations, if 
supposed that the atoms of differant elemente have 
different weights, he expreased it во obscurely that 
authorities cannot on the matter. . 
John Dalton (1766—1844), born in Cumberland of a 
Quaker family and almost self-taught, became a 
schoolmaster m Kendal, where he wrote his ““Meteoro- 
logical Observations and Essays” (1798), containi 
the germs of his later discoveries. In 1798 he moved 
to New College, Manchester, аз tutor, reigning in 
1709, and thereafter supported himeelf by 
ee and consulting work. In his book, Dalton, 
the new view that water vapour in the 
staple is not chemically combined but mixed 
with other gases. In developing this idea in 1801, 
he discovered his law of pressures, which he 
expressed in terms of Newton’s theory by saying that 
partioles of any one gas in & mixture one another 
but not the particles of other gases. regarded the 
gaseous particles as surrounded by repelling atmo- 
spheres of caloric, and to lain gaseous diffusion he 
supposed that the atmosp differed in size in 
different gases. From this view, m the autumn of 
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1808, he came upon the idea that atoms of different 
elements have different weights, and he probably 
woreeented the first table of atomic weights in a lecture 
m 1808 to the Manchester Li ала Philosophical 
Society, which was published in 1805. АП the 
of Dalton’s chemical atomic theory are given, 
expliitly or implicitly, in an entry in his note-book 
оп September 6, 1808 (his birthday), and he held 
these unchanged until the end of ‘his life. Dalton 
~caloulated the atomio weights from the quantitative 
compositions of compounds and assumptions about 
«he numbers of atoms of the elements in & perticle of 
a compound. The numbers were not accurate, but 
they were based on analyses by woll-known con- 
temporary ohemiste, nob by Dalton. Не later said 
that be wouid publish оду what he had confirmed, 
since he had o. been misled, a statement which 
has erroneously been said to imply oonoeit on his 
n there are, in fact, many assertions about 
ton based largely on ignorance. 

The firsb printed statement of Dalton’s atomio 
theory is that in the “System of Chemistry" (1807) 
of Thomas Thomson, who visited, Dalton in 1804 and 
found him analysing marsh and ethylene, and 
Thomson afterwards said that Dalton’s atomic theory 
was evolved to explain the resulta, which indicated 
a law of multiple ions. The theory had, in fast, 
been arrived at in 1808. In 1808 Dalton gave a brief 
account of the theory in his “New System of Chemical 
Philosophy", with a table of atomic weights and 
plates of chemical symbols. He also gave some 
"general rules" for arriving at the numbers of the 
atoms of the elements A and B in в ''oompound atom” 
of а compound. If only one compound is known, it 
is A+B; if there are two compounds they are 4 -+B 
and 24--B or A+28, eto. Dalton had concluded 
from the combming volumes that equal volumes of 
gases cannot contain the same number of atoms (which 
is correct); but he did not consider the possibility 
that the particles of elementary gases may contain 
two or more atoms, and Avogadro’s hypothesis (1811) 
was not used by chemists until Cannizzaro (1858) 
directed attention to it—it enables the numbers of 
atoms in а molecule of a compound to be found, and 
hence the atomic weights may be determined without 
ambiguity. б PEE 

Dalton’s atomic theory, it will be seen, differed in 
important respects from the modern theory, but it 
laid an foundation for future progreas. In 
addition to it, Dalton made important discoveries 
in obemistry and physics both before and after 
announcing hig atomic theory. His work on the uni- 
form ion of gases by heat, on vapour pressures, 
on the law of partial pressures, and on gaseous diffusion 
was done in an early period (1800-04) ; later, impor- 
tant work was on the incomplete combustion of 
hydrocarbons (1805), an the volumes of solutions, and 
on the composition of the atmosphere at high altitudes, 
which he found nearly the same as at sea-level, ex- 

*plaining the result as due to convection (a theory 
proposed again in recent times). He was a skilful and 
&ocurate gas analyst. 

Dalton became internationally famous after his 
publications in 1801. He was a correspondant member 
of the Paris Academy of Sciences in 1816 and one of 
the eight foreign aasociates in 1830, a Fellow of the 
Royal Society in 1826, a D.O.L. of Oxford in 1832 and 
in the same year an LL.D. of Edinburgh. In 1838 he 
began to receive a Civil List pension. He died suddenly 
in his room in 1844 and was buried in Manchester 
with civic honours. Delton was greatly liked and 
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respected by his contemporaries, his two main charac- 
teristics being his constant truthfulness and his great 
originality, both of which are quite incompatible with 
the assertion of Higgins in 1814 that Dalton arrived 
at his atomic theory by reading Higgins’s book of 
1789. There is no evidence that ton owed any- 
thing to his predecessors except Newton ; this o 
originated with Higgins alone, and if it haa 

been repeated, it has always been withdrawn. 


OBITUARIES 


Prof. F. E. Fritsch, F.R.S. 


F. E. Евгтвон, emeritus professor of botany in the 
University of London, died on May 23 at the age of 


London, he became truly English, though 
remarkable thoroughness and the solidity of his 
literary work he betrayed mental features held to be 
characteristic of German scholars. Asked how he 
managed to make fewer mistakes in his quotations 
and references than almost anybody else, he 
answered: “I am very slow though”. This reply 
indicates how much time and trouble he devoted to 
every task he undertook. 

Prof. Fritsch was head of the of 
Botany m Queen Mary College niversity of 
London) during 1911-48. He began his academic 
career as assistant in the Botanical De t of 
the University of Munich during 1899-1901, then 
lectured in University, Birkbeck and East London 
(Queen Mary) Colleges of the University of London 
before taking the chair at Quean Mary Oollege. He 
was president of Section K (Botany) of the British 
Association in 1927, president of the Linnean Society 
during 1049-52 and chairman of the Council of the 
Freshwater Biological Association of the British 


Ire. 
р inclination and gifts were more like those 
of a philologist commenting on ancient texts, and 
drawing careful conclusions from them, than those of 
a biologist who pute, by experimental means, his 
questions to Nature itself. But in his own investi- 
gations ho was as painstaking and accurate as possible. 

Sinoe he came to be interested in morphology, the 
immense variation in the shaping of the became, 
in hia later years, his main attraction. There was 
scaroely ever а person who knew so much about 
them, and his life's work, ‘The Structure and Repro- 
duction of the Algae", could not have been written 
by anybody else with the same degree of oompre- 
hension and authority. 

Frail in body but strong in mind, Fritech was & 
personality not to be overlooked in any assembly, 
and it is nob surprising that he was often made & 
chairman by his colleagues. People used to look up 
to him, although he was small in stature. 

Fritsch was asked for advice by numerous people 
who knew of his reputation as a most reliable 
man, and he did not spare himself, but he always 
kept his superiority. So long as this remained 
untouched, he could be the friendliest, most con- 
siderate and helpful man. He was a great talker, 
critical but benevolent, and resourceful in council. 

Bince his teaching, literary work and many 
dignities, combined with travellmg—asleeping away 
from home and working in the train—eventually took 
most of his time and energy, gardening and music 
which had been his favourite spare-time occupations 
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were gradually given up, but he did not rest much 
until near the end of his long life. 

- Fritech’s publications will remain standard works 
for &ome time to oome, He himself will be missed by 
many аз в strong supporter of order, prudence and 
loyalty. E. G. GSHEIM 


Taa botanical world, and more especially the 
phyoological section of it, has suffered grievous loss 
in the of Prof. Fritsch. Few men have 
attained the of eminence to which, despite 
physical frailty, hia intellectual e ada human wisdom 
and qualities of leaderahip raised him. 

His primary interest was in the freahwater algae, in 
the study of which he made notable contributions to 
know: ; but his mteresta were wide, and in the 
related field of marine phyoology, his encyclopsdic 
knowledge and sound judgment made him one to 
whom research workers in Great Britain and overseas 
turned inevitably for Pup de: and guidance. Help 
was always He had that 
faculty of alid d usd of other people's 
roblems that is not only invaluable but is also 
hear -warming and stimulating. 

Prof. Fritsch’s work, whether demgned for the 
needs of elementary students or researoh workers, 
was always characterized by meticulous socuracy 
and & wealth of detailed information. The two 
volumes, “The Structure and Reproduction of the 
Algae", must remain as classic for all time; the 
completeness of the bibliography would alone ensure 
their permanent value, and that, coupled with the 
breadth and precision of the text, establishes the 
volumes as а vade mecum for all phyoologiste. 

valuable scientific contributions, remark- 
able hoth in quantity and quality, earned for Prof. 
Fritach both respect and admiration, his delightful 
human qualities also drew forth affection. It was & 
Privilege to be associated with him for more than 
thirty-flve years, and to have received from him an 
early training in university examining, in which his 
breadth of scholarship, fair-mindedness—especially to 
those leas gifted than himself in ression— 
provided an example to be remembered followed. 

Prof. Fritsch found great relaxation m musio, and 
many of his friends will cherish memories of delightful 
week-ends at his home in Surrey where he and Mrs. 
Frttech ious hospitality. At the out- 
break of the Second World War, Prof. Fritach moved 
to Cambridge, where his home became again a social 
centre and focal point for botaniste, from Great 
Britain and overseas. He faced the problems of 
war, ав indeed he faced all other difficulties, with 
calmness, merely taking every possible precaution to 

safeguard scientific material and then going on 
quietly with his work, adding still further to scientific 
knowledge. It is regrettable that he himself will not 
soe the publication of his current work on the 
calcareous algae. 

Those who were privileged to be admitted to the 
friendship of Prof. Fritech will be glad to express 
personal gratitude for unstinted and generous 
encouragement and to join wrth vast numbers of 
those who knew him in extending their sympathy to 
Mrs. Fritech and her son. She must surely find some 
measure of comfort and pride in the mn 
the sincere esteem and affection in which her h 
was held by scientists all over the world. 

Marcuay Китант 
Luy NEWTON 
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Dr. Malcolm Burr 
Dr. Матоогм Bure, whose death at the age of 
seventy-six, due to an accident, occurred on July 13 
in Istanbul, was а most colourful figure. A mining 


engineer by trammg, he took m the develop- 
ment of the Kent coalfleld at beginning of this 
century, for coal in Angola and visited the 
Lens and mines in the Caucasus 


between the two World Wars, not to mention many 
other professional tasks. His main scientific intereet 
m life however, was entomology, and even as 
a schoolboy he specialized in Orthoptera and 
Dermaptera. When only twenty years old, he 
visited Vienna and, under the stimulus of Dr. 
Brunner von Wattenwyl, produced a revision of the 
genus Aorida. A long series of articles on the system- 
atios of other Orthoptera followed, as well as a 
monograph of the family Kumasticidae, the frat of 
this group. His principal contribution was to the 
study of the Dermaptera, which he was the first to 
classify on the basis of the structure of the copulatory 
organs, and on-which he published a classical revision 
in Wyteman’s ‘‘Genera ”, ag well a8 & 
volume in the “Fauna of British India”, apart from 
very numerous journal papers. Dr. Burr's valuable 
collection of world Dermaptera, containing many type- 
specimens, has been presented by him to the British 
Museum and his rich collection of European Orthop- 
dora ra bras E 
Museum, University of Oxford. 
misfortunes and в restless character made 
К е гердин оста Gnd cn he ci 
age he became a journalist, author of delightful 
travel and natural history books and finally profeasor 
of English at Istanbul. One of his most remarkable 
Эе тау eee маше ee RN se 
fluently all the ones, moluding se 
io. E rude a рТ 
full of entomological inquiries, was written in a vivid, 
if not strictly tical, Russian, a language which 
he never attempted to learn, but merely ‘picked up’ 
during his visita to Russia more than thirty years 
ago and never forgot. 

The Royal. Entomological Society of London has 
lost in Dr. Burr one of rte oldest Fellows, elected in 
1896. Apart from his many publications, he rendered 
an rient service to entomology by having been 

the active group which founded the Inter- 
Jaunai Entomological and the honorary 
secretary of their permanent executive committee 
B. P. Uvarov 


а 


Dr. А. W. Pocock 


De. Rory Woopzousa Pooocx, formerly в district 
geologist of the Geological Survey of Great Britain 
and a member of ite staff for thirty-six died 
suddenly on June 22, while on holiday in Brusela. 

Pocock waa born in 1887 and, after leaving sahool,: 
be became an assistant in the Geological Department 
of the British Museum (Natural History), in the 
meanwhile working for an honours B.So. degree’ at 
evening classes at Birkbeok College, London. 
this time he began an investigation of the Silurian 
mlier of Woolhope, Herefordshire, and discovered 
there & thin limestone largely composed of the 
remains of the crinoid Petalocrinus, previously known 
only from the Ni Limestone of North America 
and the Silurian of Gotland. Не presented 
specimens from Woolhope to the British Museum 
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(Natural History) m 1911; but his work on the 
“Petaloormus Limestone" was not published until 
1980, in the Quarterly Journal of the Geological Society 
of London. 

Pooock was appointed to the Geological Survey in 
1912 and for about two years was assigned to work 
in Hertfordshire. the First World War he 
was one of three members of the Geological Survey 
staff selected to go to the Eastern Mediterranean to 
advise on problems of water supply for the Army. 
On his return to England he received a commission 
in the Royal Garrison Artillery. 

After the First World War, until his promotion to 
be district geologist in 1937, Pocock took part in the 
Bury of gix one-inch sheets covermg areas in 
Shropshire, Staffordshire and Worcestershire, and 
was p or part author of the oo 
зн oro work in the western part of of ihe Goal 
brookdale Coalfield led to his contributing to the 
“Summary of of the Geological Survey" for 
1925 & paper on ' Basalt of Little Wenlook", m 
which he demonstrated the rook to be a lave of Lower 
Carboniferous age. Pooock extended his investi- 
gations to basalts among Upper Carboniferous 
sediments in the Midlands and, in a paper published 


NATURE 


295 


in the Quarterly Journal of the Society in 
1931, concluded that all of them are of Carboniferous 
age and most of them of extrusive origin. The latter 
contention has not m all cases met with 

acceptance. For his work on “The Age of the Midland 
Basita”, hus Peialocrinus paper and other writings 
on the geology of the Welsh Borderland, Pocock was 
in 1932 granted the D.So. degree of the University 
of London (not an ‘honorary’ degree as has been 
stated elsewhere). His official work in a 
resulted also in his oollaboratsng with E. 8. Cobbold 
in a paper on “The Oambrian Area of Rushton, 
Shropshire’, published in the PAdosophMcal Trans- 
acisona of the Royal Soowty іп 1984. 

On his promotion to be district geologist, Pooook 
took charge of the Bristol and South Wales District, 
and himself carried. out mappmg of rooks of Silurian 
and Old Red Sandstone age m the Chepstow Sheet. 
He retired from the Geological Survey in 1948. 

Pocock was awarded the Lyell Fund of the Geo- 
logical Society in 1032. He served on that Society's 
Counoil during 1937-42 and was a vioe- tin 
1941 and 1042. He was treasurer of the Geologista’ 
Association during 1950-52. 

T. Н. WnurrgmHmMAD 


NEWS and VIEWS 


Mathematics at the Imperial College of Science and 
Technology: Prof. H. Levy 


Pror. H. Lavy joined the staff of the Mathe- 
matios Department of the Imperial College of Science 
and Technology, London, in 1920 from the Aero- 
dynamics Division of the National Physioal Labor- 
atory. He was appointed professor in 1923, succeeded 
Prof. 8. Chapman aa head of the De 1n 1948, 
and was also dean of the Royal College of Science 
from 1946 untal 1952; he is due to retire this year 
after thirty-four years contmuous Bervioó in South 
Kensington. In that time he has achieved much 
distinction ; academically he has bz en the inspiration 
of a gradual and н revolution in the oontent 
and quality of the mathematics instruction and 
researoh at the College. He has never allowed himself 
to rest contented with his achievements, and con- 
tinues still to work to keep the Department abreast of 


the rapidly changing demands of present-day science . 


and technology. In the College he has been well 
known to generations of students in all departments. 
With an unfailing sense of humour, and a human 
sympathy, he is one of the .acst approachable of men 
and is never too busy to talk with anyone who 
desires his help. He haa preserved an independence 
of outlook and роввеввев a remarkable facility of 
spontaneous and sensible expression which, when he 
leaves, will be missed by his colleagues on many 
boards and committees. For the time being, how- 
ever, they are fortunate in that Prof. Levy has 
agreed to delay his retrrament for six months. 


Geography at Edinburgh: Dr. J. W. Watson 


DA. Jawes Wzuronp Watson, chief geographer of 
Canada, has been appomted to the chair of geography 
in the University of Edinburgh m succession to the 
late Prof. A. Q. Ogılvie. Born of missionary parents 
in China in 1815, Dr. Watson spent his early years 
in the Far East, but went to Edinburgh at the age 


of twelve to be ednoated at George Wataon's College 
and the University, where he graduated with first- 
clags honours in geography ш 1936. After two years ag 
lecturer at the University of Sheffield, he was mvited 
to introduce the teaching of geography to McMaster 
University, Ontario, first as lecturer and later aa 
profeasor (1945-51). During this period he took his 
Ph,D. at Toronto and was for a time visiting professor 
at the University of Florida. In 1949—bemg ‘lent’ 
for a time from MoMaster—he was appointed the 
first chief geographer of Canada and director of the 
Geographical Branch of the Federal Government. In 
this capacity he has initiated and organized a great 
variety of geographical surveys, many of them in the 
Canadian Arctic. He has also been responsible for 
oompiling and editing the new “National Atlas of 
Canada’, to be published in 1955. Besides extensive 
travel in North America, he has a first-hand know- 
ledge of many parts of South America, Greenland 
and several Europeen countries. Although go much 
of his working life has been spent in administration 
and travel, and in the supervision of the researches 
of others, Dr. Watson has found time for & good deal 
of personal research, recorded in twenty-five рее 
some of which are substantial studies in sociological, 
economic and historical geography, marked 

out by originality of approach and method and 
clarity of expression and illustration. Early this year 
he received an Award of Merit from the tion 
of American Geographers for his “distinguished 
servioes in the establishment of a geographical office 
in the Canadian Government and for original con- 
tributions to the historical geography of settlement. 


Chemicals In Food 

i Ar the eighth annual general meeting of tho British 
Food Industries Research Association, 
held on June 8, Sir Frank Engledow, in his presidential 


addreas, surveyed the problem of chemioals in food 
Rout tho оосо of tha diari annal тера 
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of the Advisory Council on Scientific Policy, 1950— 
1 (Omd. 8299; Н.М.8.О.). Ths report states "that 
the risk to Ше and health due to the presence of 
aw duis кызый арй когоо бастар, 
but the rapid growth of chemical industry, and the 
needs of the food-proceasing mdustries for substances 
lace scarce materials or for chemical substances 
have & claim to use on their own merita ва 
improvers of appearance, palatability or texture of 
manufactured foods, are accelerating the pace at 
which new chemical substances are being introduced 
into consumer producta, and the which 
exista for testing the le harmful effocta of these 
substances is inadequate’. Sir Frank suggested that 
the food industries should searchingly examme their 
own attitude with the view of the formulation of a 
pohoy “constructively, not merely defensively”. It 
is completely -indefensible, he said, to attempt to 
offset the seriousness of the problem by comparisons 
with other hazards to health, such as those arismg 
from atmospheric pollution and other causes; but 
the time ig for the preperation by industry 
of в Teaso case demonstrating the necessity of 
various methods of food preservation for different 
purposes, to make full use of seasonal crops, to allow 
for necessary delays m manufacturing processes and 
to ensure the distribution of world or national food 
supplies over wide areas. Such a statement might 
constitute a valuable contribution to publio under- 
standing and would help the industries to make sure 
that they are fully meeting their responsibilities by 
thoroughly probing all the complex issues. It is 
eesential, Sir Frank continued, that all food firma 
should make full use of the whole of existing know- 
ledge and take a scientific attitude to it; the British 
Food Manufacturing Industries Research Association 
can play & very important part and warrants the 
support of all firma m the industries concerned. 


Legal Protection of Laboratory Animals Overseas 

Somn time ago, two scientists working in another 
country asked the Universities Federation for 
Animal Welfare (Great Britam) to suggest. a form 
of legislation for the protection of laboratory animals 
which they might urge their own Government to 
adopt. In order to clarify the legal requirements, 
the Federation has drafted a summary of the Cruelty 
to Animals Act, 1876, and of the practices which 
have gradually come to be based upon it. 


In Britain, the preparation of biological therapeutio . 


substances for medical and veterinary use is controlled 
by statutes other than the 1876 Act; the animals 
involved are subject toi ion, and the Universtrties 
Federation for Animal Welfare considers this legal 
control and inspection important. The relevant 
British statutes are the Therapeutic Substances Act, 
1925, and subsequent rules and orders, administered 
by the of Health, and the Diseases of 


. Animals Ааф, 1950, and Diseases of Animals 


(Thera- 

atic Substances) Order, 1952, administered by the 
Ministry of Agriculture. The protection of all other 
laboratory animals is in the hands of the Home 
Office, which is equivalent to the Ministry of the 
Interior in most countries. The Federation considers 
that this is a good arrangement, since the Home 
Office is in a position to give an unbiased opinion 
when the claims of science have to be weighed against 


„` the welfare of laboratory animals. The Federation 


., also considers that special breeding of all laboratory 
animals is desirable. In Britam many institutions 
breed their own animals, and a list of scaredited 


t 
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breeders has ied by the Laboratory 
Animals Bureau, poe Medical Research Council, Holly 
Hil, Hampstead, London, N.W.8. 


Ten-Tola Primary Standard Welght for Karachi 
Mint, Pakistan 


L. OuxmruwgG, Lro., have leted the manu- 
facture for the Karachi Mint, Pakistan, of what is 
believed to be the first primary standard weight 
manufactured commercially in Britem sinoe before 
the War. The weight is of iridium-platinum alloy 
and is a cylmder having a diameter equal to ite height 
with в mass of 10 tolas (1,800 grains or about 117 gm.). 
The billet from which the weight was manufactured 
was forged by Johnson Matthey and Oo., Ltd, Hatton 
Garden, London, E.0.1, and the production. of such 
a billet to very olose вресійо gravity limits reflects 
great credit upon their skill. The certification of the 
specific gravity and the accuracy of adjustment was 
carried out by the National Physical Laboratory, 
Teddmgton. A special pair of forceps, container and 
carrying case are provided. The manufacture and 
adjustment of a weight in the form of a solid cylinder 
to an accuracy of two parta in one million represents 
a skill of a very high order. Since it is impossible 
to make any adjustment to the weight should it 
become too light, the weighing and counter-weighing 
of the mass becomes extremely critical as the limits 
of adjustment are approached ; this work waa carried 
out in the Weight partment of Meears. Oertling. 


The British Civil Service, 1854—1954 


Ат the suggestion of the Civil Service National 
excellant concise &ooount of “The British Civil 
Service, 1854-1954” (рр. 82--4 plates. London: 
Н.М.В.О., 1854; ls. net) which has been published 
“ab the direction of Н.М. ' on the occasion 
of the centenary of the publication of the Northoote— 
Trevelyan Report. In the broad p of this 
commemorative booklet, though change in ohar- 
acter and responsibilities of the Service are noted, 
the treatment of these of ial interest to 
the profeasionsl man, particularly the scientific 
worker or technologist, is slight; nevertheless, the 
growth of the Scientific Civil Service is described aa 
the outstanding i oer pe of recent years. Read 
with intelligence and reflexion, the booklet givea 
& clear enough guide to the real problems of the Civil 
Bervice to-day and the factors which determine rta 
strength and weakness (see also p. 281 of this issue): 


New Technica] Bulletins on Rubber Research 


Tua first of в serios of technical bulletins to give 
information on new materials and resulting 
from the research and development work of the 
British Rubber Producers Research Association has 
just been issued by the British Rubber Development 
Board (Market Buildings, Mark Lane, London, E.C.3). 
The object of the bulletins is to vide factual 
information, particularly for the i ial techno- 
logist, on subjects which have reached a stage of 
more practical interest. They will therefore supple- 
ment to some extent publication of the Association’s 
work in technioal and scientific journals. ''B.R.P.R.A. 
Technical Bulletin No. 1: Heveaplus M" is в well- 

uoed, illustrated booklet (pp. 20; 1954) whith 
escribes various products obtained by treatment of 
hevee rubber latex with methyl methacrylate. These 
products are of much interest since they represent 
successful attempts to improve natural rubber and to 
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confer on it some of the various advantages which 
have been claimed for speciality synthetic rubbers. 
'Heveaplus MG’ is a graft polymer obtained by 
polymerizing methyl methacrylate in rubber latex, 
while ‘Heveaplus MM’ is prepared by mixing a dis- 
persion of polymethyl methacrylate with conoen- 
trated ammonia-preserved rubber latex followed by 
coagulating, washing and drying. In both types, в 
final number indicates the percentage of (poly) methyl 
methacrylate present in the product. Details of the 
chemical and physical properties, Proceaning. vuloan- 
ization, reinforomg power, eto., of these interesting 


new materials are also given. 
Properties of Materlals at Low Temperatures 
Annexe 1954-9 of the Bulletm of the Inter- 
national Institute of Refrigeration (177 Boulevard 
Malesherbes, Paris 176] records the proceedmgs of 
the meetings of Commissions 1 and 2 of the Institute 
held at Zurich in September 1953; the publication 
has just become available. Nineteen papers were 
presented and some of the topics discussed sre 
indicated below. A paper by Long and Simon 
describes a helium liquefler constructed with an 
elastic metallic bellows m place of the conventional 
cylinder and piston. Van Itterbeek describes an 
adaptation of the Collins liquid helium oryostat to а 
closed cycle во that the same 
is circulatmg and the loe 
A ecu о Se ope E nus or 
hydrogen and helium in. the same unit is described by 
луш, and Mynoke describes a hquid-air plant 
a кз preoooling oirouit. Wucherer reviews 
the development of expansion turbines for low tem- 
peratures and quotes figures for the high efficiency 
attainable. сапера calculations for а cross- 
flow regenerator are given by Hausen. Four papers 
deal with the low-temperature properties of metals: 
the mechanical properties of ferritio steels at 
— 190" O., by Allen; the effects of low temperatures on 
some engineering properties of metals, by Oliver; 
the thermal conductivities of metals. below room 
temperatures, by Powell; and of aluminium 
crystals at low temperatures, by . Two papers 
deal with thermal insulation problems: one on the 
thermal conductivity of porous materials containing 
air under reduced pressure, by Paemel; and в note 
on the thermal conductivity of moist cork, by Hatton 
and Zaki. A survey of the fleld of work of Oom- 
mission 2, which has for ite terms of reference the 
study of heat transfer, insulating materials, instru- 
mentation, and thermal properties of materials, was 
given by Griffiths. The next joint meetings of Oom- 
missions 1 and 2 will take place at Grenoble on 
September 24 and 25 of this year. 


Constants of the Stellar Velocity Ellipsoid 


Wumnmas previous derivations of the oonstanta 
of the velocity ellipsoid of stars have been based 
on the radial velocities of the brighter stars, in 
a paper by D. G. Ewart (Mon. Not. Roy. Astro. 
Soo., 118, 5; 1958) the derivation is based on 
the radial velocrties of 820 stars the HD photo- 
graphic magnitudes of which range from 8:5 to 8:6 
and the spectral types of which are F—M. The 
calculations were simplified by using large regions of 
the sky, which was divided into thirty-four arees, 
according to tio latitude, and antipodal areas 
were combi to give seventeen regions over one 
hemisphere. The final results for the solar motion 
were: U = 20.36 km./sec.; A = 275° 07’; D = 
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+ 40° 44’; Q = 35° 58’; g = + 21° 18’, witha K 
term of — 0:99 km/sec. The mean resulte previously 
obtained by Moore and Paddock were: U = 22:44 
km./geo.; 4 == 280°; D = + 44° 30’, from which it 
appears that the high value of the declmation of the 
apex obtained by Moore and Paddock is partly 
confirmed by Ewart’s work. It is suggested, how- 
ever, that as the stara used in earlier work on radial 
velocities were generally brighter than the sixth 
apparent magnitude—-very much brighter than those 
used in the present investigation—there may be & 
magnitude variation in the solar motion. 

The same division of the sky was used for the 
determination of the constants of the velocity еШр- 
goid, and a table shows the values obtained for 1/K, 
1/H, K/H and G, for the different zones; but it is 
pomted out that the only result to which any sig- 
nificance can be attached is that for all stars. In 
this case the values are 37-24, 25-80, 0-693 and 
321° 44’ + 3° 31’, respectively, one main feature of 
which is that the ratio K/H = 0:693 is well defined 


figures, published in 1952, obtained by 
analysing the proper motions of faint stars in the 
Boss General Catalogue, indicated that the phen- 
omenon of the deviation of the vertex is confined to 
the nearest stars and is not exhibited by the famter 
and more distant stars, and it is significant that m 
Ewart's investigation the deviation of the vertex is 
barely evident. It is suggested that there should be 
further examination for в posible variation of the 
deolination of the solar aper with apparent mag- 
nitude, &nd also for the dependenoe of the deviation 
of the vertex on the distances of the stars used in 
ita determination. 

Radioactive Tobacco Mosaic Virus 


Е. L. Wrap has reported on the preparation of 
radioactive tobacco mosaic virus (Г4оуйа, 16, No. 4, 
288; 1958) by growing young tobacco plants m 
hydroponic culture low in phosphate for three weeks. ' 
Radioactive phosphorus in the form of orthophos- 
phorio acid was then added to the nutrient solutions 
and seven days later each plant was inoculated with 
the disease by rubbing the lower leaf with liquid 
obtained from macerated diseased leaves. Sixty-two 
days after inoculation, the plante were harvested and 
the virus recovered by differential ultracentrifugation. 
A purified virus suspension was obtained exhibiting 
в radioactivity of 2-54 po./mgm. of virus phosphorus. 
This activity was significantly greater than those 
reported by previous investigatore. The probable 
purity of the recovered virus was evidenced by 
electron photographs. The high radioactivity of the 
purifled virus should it ita use ın further studies 
of certain aspects of physiology and biochemistry 
of this virus disease. 

The Council for the Preservation of Rural England 


Tua twenty-eighth annual re of the Council 
for the Preservation of Rural land quotes an 
example from Sheffield to illustrate the need for 
constant in seeing that land scheduled as 
‘green belt’ in local authorities’ development 
is not used for other purposes. Tho Ве АА and Peak 
District Branch of the Ооппоп is very oonoerned 
about poasible encroachmenta on the Sheffield ‘green 
belt’ as envisaged in the City's Development Plan. At 
a public inquiry in July 1953 the Branch lodged cer- 
tain objections and received an assurance that various 
farm lands left uncoloured ор the map and designated 
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as agricultural areas would not be interfered with 
and would continue, as ahown m the development 
plan, in their existing use. Before the decision of the 
Mmister of Town and Country Planning could be 
promulgated, and within lees than seven months from 
the inquiry, the Branch reporta that Sheffield City 
Council has adopted a resolution to change certain 
ола in it and to allocate portions of this land 
or building, without formal amendment or a public 
hearmg. It would appear, therefore, that ‘unallocated’ 
land m & development plan can be developed at any 
time. If this is not the case an official assurance to 
the contrary would be welcomed. 


Numbers of Man and, Animals 
Tua Institute of Biology is organizing a symposium 
under the general title “The Numbera of Man and 
Animale”, to be held at the Royal Geographical 
Society, London, during September 24-25. The 
ium is to be opened by Sir Alexander Carr- 
Saunders, and the first session will be concerned with 
the varied approaches of the economist, damographer 
and anthropologist, papers being given by A. T. 
Peacock, E. Gre and Prof. I. Schapera. The 
second session (chairman, Prof. О. Н. Waddington) 


will begin with a study of the mathematical approach . 


to tion. by Mr. J. G. Skellam. Dr. 
D. 8. D. H. Chitty and Prof. T. Park (Chicago) 
wil then deal with various aspects of the study of 
animal populations. The third seasion (chairman, 
Prof. J. Z. Young) will be concerned with the effecta 
` of disease, fertility and nutrition on the structure of 
tions. Pa are to be given by Dr. A. 8. 
Parkes, Prof. A. L. Banks and Dr. J. Hammond. In 
the final session (chairman, Prof. 8. Zuckerman) Dr. 
Fraser-Darling is to speak from the point of view of 
the ecologist, Prof. L. 8. Penrose will discuss 
in the quality of human populations and Lord Boyd- 
Orr will comment on the future outlook. Copies of 
the various pepera wil be available some weeks 
before the meeting. Further information oan be 
obtamed from the General Secretary, Institute of 
Biology, Tavistock House South, Tavistock Square, 
London, W.O.1. 


Ninth Electronics Course at Harwell 

APPLICATIONS are invited by the Atomio Energy 
- Research Establishment, Harwell, from рһувісівів 
and electronic engineers holding a degree or equivalent 
qualification, who wish to attend the ninth eleo- 
tronics course. The course covers the design, use and 
maintenance of electronic instruments used in nuolear 
physics, radiochemistry, and in work with radio- 
isotopes. It is to be held at the Isotope School, 
Harwell, during November 1-5. Attendance at the 
course ів lmmited to 12 studente. The syllabus will 
include lectures and practical work concerned with 
counters, р.о. and pulse amplifiers, coinoidenoe unita, 
soalers and ratemeters, and the lecturers and demon- 
вітефогв will be from the Atomic Energy 
Research Establi The fee for the course is 
twelve guineas, and living accommodation can be 
arranged locally at a charge of ftve куены us 
imately. Further information oan be obtai from 
the Electronics Division, A.E.R.E., Harwell, Didoot, 
Berks. Application forms must be returned by 
October 15. 


- , Announcements 


‘Tue Royal Society of Arta has awarded the R. В. 
Bennett Empire Prize of 100 guineas for 1954 to 
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Dr. C. J. Mackenzie, president of the Atomic Energy 
Control Board, Canada. The Prize was founded m 
1945 by the late Viscount Bennett, в former president 
and chairman of council of the Royal Society of Arta, 
and is awarded every three years ‘ог the most 
outstandmg contribution from the Dominions, 
India, Burma and the Colonies, to the promotion 
of the arte, agriculture, industries and commerce 
of the overseas empire durmg each intervening 
period". 

Dez. A. Ёнбнтлон, lecturer in the University College 
of North Staffordshire, has been appointed to the 
University readership in pure mathematics tenable 
at King’s College, University of London. 


THE annual conference of the Society of Leather 
Trades’ Chemists will be held in the Large Chemistry 
Lecture Theatre, University of Leeds, during Sep- 
tember 24-25. On the afternoon of the first day, 
the sixth Procter Memorial Lecture of the Society 
will be delivered by Prof. J. T. Randall, Wheatstone 
professor of physics, King’s College, University 


“of London, his subject being ''Obeervations on the 


Collagen System". Further information can be 
obtained from the honorary secretary, G. Н. W. 
H Forestal Central Laboratories, Harpen- 
den, Haris. 

From August 18 until the end of the year, the 
Science Museum will be showing some of the moet 
important books on astronomy which were published 
between the ftfteenth and the middle of the nmeteenth 
centuries. The exhibition will inolude copies of 
Newton’s “Principis”, Сорегпісов'в “De Revolu- 
tionibus Orbis", as well as works of Tycho Brahe, 

ler, Halley and Herschel. The exhibition will 

de photographs of many of the illustrations in 
the books. The Royal Astronomical Society has lent 
в number of books from its hbrary to supplement the 
Science Museum’s own collection. 


A COURSE on the measurement of the particle-size 
ae ie ee aa 
H. E. Rose in the Faculty of Engm 
College, University of London, during o Pues 
commencing 27. The course 18 des 
intended for graduates engaged in industry and will 
consist of a series of lectures, tutorials and demon- 
strations in the more common techniques for the 
determination of the size-characteristios of powdered 
materials in the sub-sieve range. The fee is five 
guineas. Forms of application should be returned 
not later than September 10, and further information. 
can be obtained from the Dean of the Faculty of 


Engineering, King’s College, London, W.C.2. 


Tue X-ray Analysis Group of the Institute of 
Physica will be holding its autumn oonferenoe during 
October 22-28 at the Royal Institution, Albemarle 
Street, London, W.1. The subjects to be dealt with 
at the conference will be the structure and texture 
of metals. There will be an evening discourse on 
October 22 by Prof. A. H. Cottrell on dislocations. 
The conference is open to all, without charge, on 
completion of ал application form, copies of which 
can. be obtained from the Deputy Secretary, Institute 
of Physics, 47 Belgrave Square, London, 8.W.1. 

Wa regret that Bir Harold Hartley's signature 
was ined omitted from the obituary notice 
of Dr. O. J. R. Howarth publighed in Nature of 
August 7, P. 249, c ае 
“Contents”. 
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SCIENCE IN THE 


& paper entitled ‘The Task before Us", read 

before the American Academy of Arts and 
Sciences at Boston on April 14*, Dr. P. W. Bridgman 
«examined the philosophy of the founding fathers of 
American democracy in the light of the sgoientiflo 
thought of this oentury. He suggested that we have 
forgotten to regard democracy ав а thing, 
evolving to meet our changing oonceptions of 
ourselves and our place in Nature. Anti-intelleotual- 
ism, he said, might be a tom of something more 
deep-seated, and the is on в return to 
humanistic attitudes requires & revitalization of the 
humanities themselves in the light of our recent 
intellectual . We need to assimilate into 
our whole intellectual outlook, and in particular mto 
our relation to social problems, the leasons implicit 
in scientiflo experience. Considering first the changes 
In intellectual attitude forced on us by such experi- 
ence, Dr. Bridgman said that а necessary mark of & 
liberally educated man is the realization that our 
thinking and intellectual processes in general cannot 
be taken for granted. When we think, we use 
intellectual tools, and these tools have properties 
and limitations. In particular, recent experience 
shows that when we push the application of many of 
our concepts into new flelds, limitations appear which 
we could not have anticipated from anything in our 
former more limited common-sense experience. We 
have now come to expect that a oo t inherited 
from our ancestors will not be applicable when 
pushed into flelds hitherto unentered. Analogy 
suggests that the presumption is that such concepts 
as human rights or duties or responsibilities require 
modification when the environment in which they 
arose is altered, ae it now is, by technological 
advances that bring all men over the whole world 
into immediate mutal relations. 

Dr. suggested that it is not a common 
idea that there are still regions in which the man of 
science is groping his way and knows that he has not 
yet found the answers. Failure to realize this is one 
reason for the impatience of people with the scientific 


* The Task before Ui Ean ee 
Arts Soi., 83, No. 3, tos (1054). conta, 


THE OIL 


ABE e nhe eu 
be lees than & hundred yeers old, or more than 
two thousand. 

It seems probable that it was an ingenious Ching- 
man who flrst drilled a hole into the earth’s surface. 
He waa in search of salt water and natural gas which 
he could use as the fuel to evaporate the water to 
yield galt. Та the process he or his successors at 
times bored down to three thousand feet and 
incidentally struck oil. They had по use for the oil 
exoept as a lubricant (Esso Magamine, 3, No. 11; 
Spring, 1054). 

The rig these Chinese devised is basically not 
unlike the cable rig used to-day ; it sometimes took 
them ten years to drill a deep hole with their rigs. 

Drake used the oable rig method when ing the 
world’s first commercial oil well in 1850. Ib waa 
fortunate that he made his attempt in Pennsylvania 
rather than in Texas, because when the drillers got 
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MODERN WORLD 


point of view and for the urge to return to & more 
humanistio outlook. Among such unsolved problems, 
Dr. Bridgman gave as examples that of the ‘observer’ 
in quantum physics and the growing concern with 
the basic problem of what sort of thing & brain is. 
One of the resulta which is beginning to emerge from 
cybernetics is & realization of the extent to which our 
ee ee 

overwhelming number of potentialities. The problem 
becomes not to find the absolute truth but to find 
how to do the best we can with what we have. 
Moreover, in psychology the new approach to the 
nature of perception is forcing on us the simple 
realization that all our conscious thinking is done in 
terms of perceptions, and we are now asking whether 
in the domain of ordimary experience the mould of 
space and time into which perception pours our 
world is a good mould. Dr. Bridgman that 
our task is to find the present status, in the light of 
all the insights now available to us, of such 
mental concepts as human rights, freedom, equality, 
duty and justice, and in the light of these insights to 
strengthen if possible, or to revise if necessary, tho 
conceptual foundation of our social and political 
system. This task will demand a long ign of 
education and the slow development of new intel- 
lectual techniques by a process involving muoh trial 
and error. 

Reviewing more concrete aspects of the situation, 
Dr. Bridgman believes that analysis of the processes 
in a democratic wil in this way lead us to 
& society in which the relation between society and 
the individual is based on mutual advantage and 
service. Only exceptionally will 16 involve honouring 
minimum olaims on the community whether or not 
any return is made; but it will also involve & revision 
in the philosophy underlying the system of taxation. 
Finally, it will place hasis on two virtues: the 
repugnanoe of the i idual to exercise force against 
his neighbour for his own advantage, and the 
imagination that can sense the significance of the 
simple underlying and relations so easily 
lost to sight under the complexities of modern life— 


or, in other words, intelligence. 


INDUSTRY 


Texas they encountered softer rock formations in 
whioh the simple cable rig was useless; the sides of 
the holes caved in as fast as tho bita pounded through. 
As в result the rotary rig came into being ; with this 
a hole is drilled through rook instead of being pounded 
шоок A length of piping with a bit’ on ite end 

and roteted ESA pelor drill. Mud, 
fe down the pipe, comes to the surface again in 
the space between pipe and hole, thus sealing off 
loose formations as the hole is drilled and bringing 
the outtinga to the surface. Two-thirds of wells 
sunk to-day are drilled by rotary rigs. 

The drill pipe has greater precision than the cable 
for deeper holes; it also goes down This 
is important to-day, when wells are bemg drilled 
deeper every year. 

During the Second World War thare was not 
enough easily located shallow oil to keep industry 
machines operating. New sources had to be 
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found. The drillers’ bita now probed the rock 
formations of the Eocene and Oli ages; soon 
wells were being drilled to 12,000 ft. To-day, in the 
United States alone, ninety-seven wells are being 
operated at depths below 15,000 ft., of which twenty- 


with 
greater depths. (A 15,000-%. well ıs three times ав 
expensive as one of 10,000 ft. It may ooet anything 
up to £400,000 to drilL) The strains imposed on rigs 
at a depth of two or three miles are vastly greater 
than with more shallow wells. Derricks have to be 
of much heavier construction to take the weight of 
the drill pipe and to hoist rt up out of the hole. The 
heat at 15,000 ft. seriously interferes with the 
effectivensss of the normal drilling muds. Bite wear 
out more to the 


fully te to drill to 5,000 ft. will twist at double 
that depth and drill crooked holes. The recent use 


of diamond bits for deep-bole drilling has eased the 


problem. 

The world’s deepest well had reached 21,482 ft. в 
little time ago when it was halted by a core stuok at 
the bottom and the drill pipe stuck at 12,000 ft. The 
core will reveal whether the well has reached forma- 


tions of the Oligocene age. If rt is still in shales, 


of the lower Myooene age, driling may be dis- 
oontinued— with no oil found. 

pde dde уы Эа АЫ осоро pde cd epica 
hes been the adoption of directional drilling, the 
proceas whereby the direction taken by the bit can 
be while drilling is in progrees—or the well 
oan, be from the start at & chosen angle from 
the vertical. By this technique it is pomible to 
deflect a hole from an unproductive to a productive 
ою a ct at ae шо кл как оо 
Sod ae ; the hole can be deflected 

and difficult underground 
id do ы ылышы i 
control by drilling a slanted. relief well into it; by 
the same means one oan drill under the sea from 
dry land. 

The angle of drift is effected by means of a tool 
called & this is a ‘cone’ which is lowered 
into the hole base first with its apex pointing up- 
wards. A drilling bit will always follow the line of 
least resistance and, when it encounters the apex of 
the cones, it is naturally deflected from its vertical 
Det er an diis Mie eee ee ae 

the whipstock used. Normally, the full 
ko whisk he рын to dein e oe a АСИ 
by & series of whipstook operations, the drift being 
increased 2—8? every hundred feet until an average 
angle of 10—45° has been obtained. Drrectional 
drilling programmes have been known to achieve & 
drift of 80° to & vertical depth of 8,000 ft. 
ioe i8 never static. The direction of 
advance been and will be towards the automatic 
rig. The most difficult task has always been the 
racking of the drill pipe өв it comes out of the hole 
in sections of ninety feet or more. Steel arms at 
various heights have now been evolved to do this 
automatically. Unscrewing the pipe joints also taxes 
the strength of the operators on winohee 
have been used for twisting tho pipe, but power- 
driven Goria’ have done Mus by the punti oc e lever: 
To speed drilling & jet bit has been 

The th at which oil has been dis- 
covered в 17,895 It is hoped that much more 
will be discovered below 20,000 ft. 


- 
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SELECTION OF SUPERVISORS 
June 1948, the National Institute of Industrial 


works in Bootland.' Two different 
selections ‘for promotion to supervisory positions 
were made from в field of 110 candidates, obtained 


of review and nomination ; in the second, from the 
same fleld, systamatio methods were used, inoluding 
biographical history sheets, recommendation forms, 

discussion seasions, 
‘and в final selection panel. "o ner DOOR e wen 
carried out by members of the management with the 
advice and assistance of a member of the staff of the 
National Institute of Industrial Psychology. 

After two years a check was made and gradings by 
the selection panel for the 44 men regarded as worth 
serious consideration for promotion correlated: 
0۰68 1-0۰08 with aaseasmenta made on these men by 
their managers two years after the origmal selection. 
This was an encouraging result in i with 
Ше paê prédioMons 0 39 1.0: 14, obtained by mangé: 
ment’s normal procedure. Another check has now 
been made by J. D. Handyaide and D. C. Duncan 
some four years and five months after the original 
selection experiment*. 

Two oriteria were available against which to aaseas 
the efficiency of selection : first, ratings by managers 
who were in & position to assess the ormanoe of 
the men oonoerned ; &nd, secondly, whether the men 
had been promoted twice, once, or not at all during 
the four and & half year 
method of selection oon- 


among managers 
expected to know the men reasonably well. The results 


of the tal evaluation of this method 
indicated it was defective to a startling degree. 
It appears from this experiment that a combination 
of existing, fairly elementary, selection techniques 
prediction of supervisory measured 

y criteria—just about as well as the 
uncertainties of the criteria allow. Nevertheless, 


there is a need to improve the economic effloienoy of 
the selection methods. 


* Ocoupational Pryshology, 98, No.1; January 1064. 


GULMARG RESEARCH 
- OBSERVATORY 


By Pror. P. S. GILL 


Director of the Obse and Head of the Department of 
Physics, All Muslim Untversity 


the development of the subjeot.of ooamio 
radiation the need for stations аф various 
беле каг» e e A 


measurements ; but during recent years these stations 
have become mainly associated with the work in 
cosmic rays. In the Americas, a number of high- 
altitude research stations have been established 
through the efforts of coamic-ray investigators, some 
of which—Mount Evans, Echo Lake, Climax, Mexico 


No. 4424 August 14, 1954 


Jity and Huanoayo—are wel known; in Europe, 
-400, there are a number of stations, the best-known 
being the Jungfraujoch in the Alpe. 

Within the past fifteen years, cosmio-ray studies 
mi India have been initiated in a number of institu- 
miions, and naturally the need for establishing a 

station at a height where 16 в convenient to work 
«throughout the year has been felt. The Meteor- 
«logical t has a station at Kodaikanal 
(about 7,000 ft.) in southern India, olose to the 
коз equator. The geographical position of 

for the study of ooemio rays is of special 
mportanoe, because one oan go from the geomagnetio 
wequator to about 25° N. within a narrow range of 
longitude. The effects of the earth’s magnetic field 
ware strongly felt in this part of the world, for the 
intensity of oosmio rays varies rapidly with geo- 
magnetic latitude within the intermediate latitudes. 

_Aligarh Muslim Univeraity was one of the institu- 

tions in India where work on oosmio rays was 


initiated in 1949. The oosmio-ray group thought it 
necessary to establish a station in the Hi yas at 
& oonvenient height, and, after i various 


sites, it was finally decided that such a station 
should be located at Gulmarg in Kashmir. The 
Government of Jammu and Kashmir provided ample 
facilities for the ing of this laboratory, and a 
formal agreement was signed with the Government 
in the year 1951. The observatory was officially 
opened this year on April 4 by Prof. A. H. Compton, 
chancellor of Washington University (see Nature, - 
May 1, p. 805). Specious accommodation at Gulmarg 
has been provided to house the laboratory, ita 
staff and visitors. The research observatory is 
run jomtly by Aligarh Muslim University and the 
University of Jammu and Kashmir under a i 
committee consisting of representatives of both these 
institutions. The decision to establish the observatory 
at Gulmarg waa based on many factors, one being 
that Gulmarg is one of the finest hill stations in 
Kashmir with a very fine golf course, and another 
that it is easily acceamble and, if need be, it is 
possible to keep the observatory open for the whole 
year. In the words of Prof. A. H. Compton: “The 
height of 9,000 ft. is as great ва “persons unacous- 
tomed to altitude can work without discomfort, and is 
adequate for many types of study that cannot be 
performed effectively at sea-level. The altitude is 
comparable also with that of most of the high-altitude 
laboratories elsewhere with which it is important to 
compare resulta, for example, Mexico City (about the 
same magnetio latitude) at 7,500 ft., Huancayo, Peru, 
at 10,500 ft., Echo Lake, Colorado, at 10,000 ft., and 
Jungfraujoch, Switzerland, at 11,300 ft. The location 
is algo suitable aa a base station for work at higher 
altitudes, up to 11,000 ft. at Khillan Marg, one hour 
distant, and up to 14,000 ft. at Apharvat, three houra 
distant. These locations are as high as any stations 
к which high-altitude research is now regularly being 
one”. 

The research observatory is easily accessible, and 
a ‘jeep’ can go right up to the gate of the observatory. 
To get to Gulmarg, one oan fly from Delhi to Srinagar, 
the capital of Kashmir, the flight lasting three hours, 
and from Srinagar Gulmarg is twenty-eight miles 
away. Alternatively, there is a train service up to 
Pathankot, from w one oan take & bus to oover 
the 275 miles to Srmagar. A road goes from 
Srinagar to which is within four miles 
of Gulmarg, and this road is now being extended for 
‘jeeps’ and trucks right up to Gulmarg. The proposed 
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tunnel under the Banihal Pass will keep the road 
open to Srinagar throughout the year. 

The physical details of the observatory are a^ 
follows: altitude, 9,000 íft.; geographio latitude, 
84° 03’; geomagnetio latitude, 24° 86’; geographic 
longitude, 74° 24’; average berometrio pressure, 
707 mb. ; maximum temperature, 80° F.; minimum 

ture, 30° F.; and average temperature, 
60° F. At present the eleotrio power is not gatis- 
factory, as the supply only allows for 5 kW. and the 
load is such that the voltage fluctuates considerably ; 
also, the ing frequency is 25 о./в. The Kaahmir 
Government intends to instal & new generator 
which will give 220 V., 60 o./a., within a few years. 
During the working season, Nedou’s Hotel remains 
open to visitors, and there are also a number of 
small hotela and eating places. There is a market 
for buying provisions. Harem, ponies and labourers 
are available in abundance at fairly reasonable rates. 

The resources of the observatory are meagre, as 
the two co-operating universities are unable to provide 
adequate funds at present. Iv is hoped that in due 
course & small workshop will be installed. The 
managing committee of the observatory has em- 
powered the director to allow Indian and foreign 
investigators to carry out work at this altitude and 
latitude, if such requests are made. It is intended to 

the observatory into а general-purpose high- 
alti laboratory ; though it is not meant solely 
for the cosmic-ray studies, this is the main field in 
which work has been in progress. 


SOCIAL FEEDING BEHAVIOUR 
OF BIRDS 


USTIN L. RAND, of the Chicago Natural 

History Museum, has lished a paper with 
the object of illustrating how oertain behaviour 
patterns in birds may have originated out of general 
tendenciés and evolved from simple to complex 
patterns (Fisldiana : Zoology, 88, No. 1) Social 
feeding habite of birds, outside the breeding season, 
are considered from the point of view of posible 
stages through which the more complex patterns 
have evolved. Behaviour patterns are axamined and 
compared, and arranged according to their similarity 
in organization and usefulness. This discloses a 
number of series, each starting with the simple and 
becoming more and more complex. 

Intraspecific social behaviour is examined first, as 
it is simpler, and the factors involved tend to be 
more seen. Gregarioumnees ia very pronounced 
in birde, and seems to be the main starting point for 
these associations. This flocking could be a dis- 
advantage when food is limited; but various modi- 
floations or organizations of the flocks exist that not 
only cancel out such disadvantages, but also make a 
position in the organized flock more advantageous 
than solitary feeding. The most obvious of these 
are: spacing out of the flock to reduce competition ; 
the leadmg of some individuals to food by others 
going to ib; the beating or driving of ooverts, which 
flushes prey into accessibility ; combining of indi- 
viduals to capture, kill or otherwise secure food 
already sighted. 

The fe associations of birds transcend species 
limits, and many are concerned with anmnals other 
than birds, inoluding man and his extensions such as 
ships. The bird seeking the association is often the 
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chief beneficiary, through the beating activities, the 
providing of sorape, and the providing of parasites 
and even flesh of its own body by the animal aooom- 
panied. Another series in this category is the pilfering 
or robbing of one species by another. 

In flocks in which numerous species of birds keep 
together, many of the factors involved in the simpler 
cases mentioned above are discernible, and it is 
probable that several may work together, reinforcing 
each other. Protection from predation by flocking is 
probably of no great importance. 

Data are given to show the extreme souity of 
birds in seizing on small elementa in their environ- 
ment that provide food benefite. They show that 
such occasional benefits may lead to new habits ; 
that new habits are still arising ; and that simple or 
occasional associations in some spdules are more 
complex or regular in other species. 

o eae шк олшрох шош 
patterns evolved if peychological processes of a low 
order are postula satisfaction or benafita being 
associated with the presence of certain conditions 
such as variability among the birds to reoognire such 
aasocistions and the selection of certain favourable 
variations until they become a part of the normal 
behaviour pattern. 

The rapidity with which new patterns develop, 
and similar patterns that evolve in unrelated birds, 
indicate that these behaviour are not 
neceasarily phylogenetic. Despite dio, thee these patterns 
indicate the stages through which complex behaviour 
probably passed and how it originated. 

Some mixed bird parties increase competition 
between i offsetting some at least of the 
mutual aid of the associations. 


MICROSEISMS 


HE name mioroseiams was given in 1870 by 

Father T. Bertelli to the ground unrest of wave 
period from about 1 sec. to 10 sec. &nd- variable 
amplitude (about 5 u) registered by seismographs. 
This movement is now sttidied because of ita intrinsic 
interest and also .pragmatically because of ita 
meteorological associations. A ium on the 
subject, organized by Dr. R. O. Gibbs, was held at 
. Arden House, Harriman, New York, during Sep- 
tember 4—6, 1952, under the sponsorship of the Offloe 
of Naval Research and the Geophysical Research 
Division of the United States Air Foroe^. It was 
attended by more than in the field 
(one each from the Nether and Sweden, two 
from Great Britain and the remainder from the 
United States), and the report has just been received. 
It contains the following eight papers together with 
the discussions on them: sketch of the history of 
microseismology, by J. B. Macelware, S.J.; tri- 
partite stations and the direction of approach of 
miocroseisms, by’ J. E. Ramirez, S.J.; amplitude 
distribution of storm microseisms, by Marion H. 
Gilmore; mioroseismic period spectra and related 
коке M кана апан DY Мосар: 

sea Waves cause тпісговеінгов ?, by M. 8. Longuet- 

ins ; storm and surf microseiams, by F. W. van 
Straten ; the ocean as an acoustic system, by Frank 
Press and Maurice Ewing; on theories of the origin 
of масаи J. Q. Scholte. 


Кача 200. iMd James 
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It appears to be generally ‘accepted that mioro. 
Beigms, more frequent in winter than in summer; afe 
elastic waves travelling at about 100 miles/min. over 
the surface of the earth and not body waves through 


- the earth. e PO ee 
ve 


together with some waves, and to be of different 
wave forms as well as of different periods. Those of 
period 2 geo. and leas may be due to local winds or 
may be man-made. Group microseisms of period 
8—10 sec., exhibiting beats, appear to be almost 
always of marine origin, and those of period 1 min. 
or more to occur at the time of frost near stations. 
(The symposium was mostly concerned with problems 
about the group mictoseisma of period 8-10 вес. . 

Histori , ib was suggested by Wiechert that 
these may be due to the beating of surf on a rocky 
coast, and later by others that they were formed 
near the centre of а storm at see. I ite stations 
were used by J. J. Shaw in England (1918-22) and 
more scourately by (Gilmore, among others, in the 
бөреп (1044) о do moen Daring Ta Bñ attempt 
to track the centres of mioroseimnio disturbances. 
This method has not proved entirely satisfactory, 
supposedly because of geological barriers such as 
deep-seated faults, and the irregular passage and 
attenuation of waves by geological formations. 
Gilmore із now в ing to detect microseiamic 
centres when they begin; to follow the centres once 
they have formed ; and to get an idea of the energy 
at all points in the path, by empirical amplitude 
relationships. 

The mbireste бойоп bekwoan evanta in airleach 
as microbarometrio pulsations, gustinees, barometric 
gradients and cold ), eventa irr the sea (waves, 

ing waves, surf pressure) and microseisms is not 
fully understood, but good progress is being made 
at some pointe. It has been shown by Deacon and 
Longuet-Higgins, following work by Miche, that 
second-order terms in the equations of the preasure 
field produced by standing waves at sea integrated 
over & sufficiently large area could quantitatively 
&ooount for microssisms of half the period of the 
standing waves; and such. microseiams have been 
shown to exist ab Kew. Ocean waves of period 
16 seo. produced 8-se0. microseisms at Kew, just as: 
}-8e0. waves in an tank produced { вес. 
e SE ооо dies E 
waves in the ocean could conceivably be 
Mire, interference caused by a fast-moving 
low air preesure area, or by coastal reflexion of ocean 
waves; but this does not seem to be the whole: 
picture since, on the western side of the Atlantio 
Ooean, Frank Preas and Maurice Ewing (Columbia ' 
University) conclude from their observations that 
"(1) Frontal mioroseisms are generated very soon 
(often abruptly) after а oold front seaward 
from land, with no obvious correlation to prior wind 
and sea conditions. (2) A relatively narrow spectrum 
of periods appears to be generated by a front, cyclone, 
or hurricane at a given. time when the disturbance is 
over an area of uniform water depth. Oharaoteristio 
periods of microseisms.can be related to generating 
arees in the ocean. (8) Ав a front recedes from shore,’ 
the spectrum gradually shifts to longer periods, and 
becomes fairly constant after deep water is reached. 
(4) Cold fronte and air masses following them can 
generate microseisms whereas , warm air masses 
preceding the cold fronts fail to generate microseiams 
even when strong onshore winds are present. (5) In 
many oases thare are no obvious correlations between 
swell and surf conditions and mioroseisme. (6) Micro- 
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‘seismic energy is dissipated by a aren crustal 
ponent заг. at the edge of the continental shelf. 
Hurricanes crossing the edge suddenly generate larger 
mioroseisme” 

: "Observations are still being made at observatories 
throughout the world, in conformity with the micro- 
‘seismic research project of the Section of Seismology 
of the International Geodetic and Geophysical Union, 
which was initiated in 1952, and detailed observations 
have yet to be made of the energy of the gusta of 
wind. at sea likely to be associated with microseisma, 
and also the pressures and variations of ab 
great depths on the bottom of the ooean to be 
associated with microseisma. It is hoped that, with 
further observations and consideration, more progress 
transfer. Enxxer TrLLoTSON 


BASIC RESEARCH ON ODOUR 


say that the sense of amell has been neglected 

аз ап object of study, because of the formidable 
experimental diffüioulties involved, particularly when 
examining the 1 of the sense, is of 


course to state a platitude. It would appear that . 


the newer techniques of measuring minute quantities 
of substances might, however, prove rewarding when 
applied to the investigation of olfaction, and might 
be the means of stimulating renewed interest, 
especially im these neglected peripheral phases. It 
‘was possibly with such thoughts m mind that a 
conference was i ees Slam api jointly by 
the New York y of Soienoes and the American 
Society of Heatmg and Ventilating Engineers, for 
although practically every aspect of olfaction was 
then. reviewed, greatest emphasis was placed on the 
peripheral phases. The edited versions of the perg 
read at the conference have now been pub in 
tho Annals of the New York Academy of Soiences*. 
No doubt because of the participation of the latter 
Society, papers on technological problems occupy a 
prominent place, more prominent than would prob- 
ably be the case at a similar conference in Britain. 
The whole report, therefore, provides an up-to-date 
review, and & short guide to the literature, of both 
technical and laboratory work carried out recently 
on odours and olfaotion. 

A major object of any conference such as this is 
_ to throw up ideas, and & reasonable degree of 
speculation is not altogether undesirable. However, 
this can be overdone, and unfortunately several of 
the participants did not resist the n to 
explain how, on theoretical grounds, odours might be 
converted into nerve impulses. While reading some 
of the papers, one was reminded of Homer Smith’s 
comment, made when he was reviewing the earlier 
concepts of renal function, that the history of science 
has been one of rival over-simplifled theories, to 
which fault has been added that of insufficient 
experimental work. Paris of the report on this 
. conference show that our ‘grandfathers may have 
been no worse than ourselves. 

The first part of the conference was concerned with 
the problem of odour in industry; the papers were, 
in fact, devoted to the practical problems of how to 

vent food, tobacco, paper and the interiors of 
жт from being contaminated by odoriferous 


* “Basle Odour Research Correlation", by А. R. Bahnke and 38 other 
specialists, Ana, N.T. Acad. Sol, BB, Art. $, 18-300 (1964). 8.50 
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substances. As there is so little basio knowledge 
available as to either the behaviour of the odorifercus 
substances, or the absorbent properties of the con. 
taminated materiala, the problems are attacked along 
empirical linee. The cause is traced, and if it cannot 
be removed then various odour neutrelizers or 
modifiers are tried until the one which is most satis- 
factory’ in the circumstances has been found. 

The next major section of the conference was 
entitled ‘Problems of Odour Research from the 
Viewpoint of the Scientist", with contributions from 
& physiologist, a psychologist, а physicist and а 
chemist. J. Greenspan outlines some of the newer 

увіові methods for ing concentrations as 

as parte per million ; but later in the conference, 
R. Ta Кыш тороп thas кодон are adl 
not as satisfactory as would be desired, and he 
the use of other methods which depend 
subjective threshold sensations, or upon еа 
absorption of the odorant. L. М. Beidler, the physio- 
logist, points out, too, that by analogy with the 


ultimate nature of the stimulus to be understood, 
for the nature of the receptor is so important. J. B. 
Sumner, at least, із aware that the generally aooepted 
view of odours being tranamitted by volatile par- 
ticles in the atmosphere is no more than & hypo- 
thesia, although undoubtedly a much more satis- 
factory one than others ing upon such an 
alternative as infra-red radiation. 

The third section was concerned with the status of 
our present knowledge of the olfactory nervous 
system, and contained papers of rather uneven 
quality. There was in one paper & tabulated list of 
is functions of the turbinate bones; while another 

, which offered yet a further hypothesis of 
based upon information theory this time, 
opened with & quotation followed by the comment, 
e d these words, Titus Lucretius Carus developed 
the first atomistic theory of olfaction in about 47 в.о. 
This year of 1953 marks the two-bhbousendth anni- 
versary of this theory". On the other hand, K. H. 
Pribram and L. Kruger's review of the “Olfactory 
Brain" is particularly satisfying, and, at the riak of 
appearing invidious to the writers of other equally 
satisfactory articles, one may regard it as one of the 
most important papers of the conference and suggest 
that it is not to be overlooked. Their final conclusion 
justifies quoting: “. . . the ‘olfactory brain’, as de- 
fined, is not primarily olfactory, though parta of it 
serve olfactory functions. Nor is the current concep- 
tión of a ‘visceral brain’ more tenable though visoero- 
autonomic fanctions are also served. It is clear that 
the formations in this portion of the brain, though 
ud ee eee Bee cee at this 
func, кошу Tongi A о AN oe 
function. Since at least three distinct systems can 
be delineated, each might profitably be investigated 
before an attempt is made to define what functions 
they have in common”, In the third section also, 
M. M. Morell and О. Pfaffman contribute a review 
of the afferent neural processes, largely concerned 
na wise D Adrian's redent work; wile 
V. G. Dethier has a most interesting peper on the 
physiology of olfaction in insects. 

The ret of the oonferenoe was mainly devoted to 
techniques of measuring and i odours, with 
в consideration of some of the results obtained. This 
section might preferably have been placed earlier in 
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the conference. Most of the workers concerned with 
the practical problems of eliminalipg odours prefer 
to use subjective methods; but there is here also a 
full discussion of objective methods. It has been 
suggested that the olfactory mucosa is sensitive to 
concentrations as low аа 10-1; if this із true, there 
is some considerable way to go, and much funds- 
mental research is i before adequate objective 
methods are available. But this is not to deprecate 
the very valuable and important work of the present- 
day pioneers. H. Soswowick 


AGE OF PARENT AND 
CHARACTER OF OFFSPRING 


ҤЕ relations of an offspring to ita perente are 

complex, and the ways in which a parent may 
E ie oe DLE Mu шаар 
This is especially true among the higher animals 
bur even shan wo фиш to Lower mübhals and чо 
plante the parent-offspring relation, if simpler, is i 
stil far from simple. Though, as haa 
emphasized, the primary endowment is the com- 
pro of nuclear genes, &n individual also receives 

m ita parents its initial cytoplagm—mainly, but 
not necessarily exclusively, from ite mother. The 
cytoplaam so received may contain particles of a 
genetic or semi-genetio nature (plasmagenes of 
various kinds), nutritional materials, protective sub- 
stances and agente of disease (such as viruses). It is 
& complex endowment as yet by no means fully 
understood. Nor is the oytoplagm the only avenue 

ty of food materials, protective substances 
and. risks. The olose association of offspring 
Ree dies rg e сиы 

i plays its part in the nutrition, protection 
and disease relation of the offspring and, of course, 
also in its education. 

Our understanding of these various links between 
the generations is not equal Classically the geneticist 
has concerned himself primarily with the nucleus and 
the genes it carries, setting other aspecta aside as 
secondary to the main problem. Initially this was 
an essential restriction, but of recent years especially 
pu ey e Me Tonlar gus La Imo mtd 
attention to the cytoplaam, to the immunological 
relations between mother and child, and to the 
effecta of maternal nutrition ; indeed, to the whole 
complexity of the perent-offspring relation. Thus as 
the genetical framework haa become clear, the way has 
opened up to & co-operative attack on the broader 
problern by all the many interesta which are concerned. 

Both the complexity of the problem and the many 
types of approach which oan be made to it are 
brought out by a recent symposium on “Parental 
Age and Characteristics of the Offspring” held by 
the New York Academy of Sciences*. Although in 
his introduction E. V. Dowdry chiefly emphasizes the 
effects of ago of mother and father on longevity in 
the offspring, he recognizes in his summary that this 
provides only в superficial common denominator for 
the many phenomena described in the nineteen con- 
tributions to the symposium, and he stresses the need 
for & better understanding of the mechanisms which 
underlie the effecta we observe. The observations 
reported cover a very wide field. Asexually produced 
progeny in plants are discussed alongside partheno- 

* “Parental Ago апі Charsotenstior of the , edit. L. 0. 
Strong. Аян. N. Y. Aod. Soi., ¥7, 451—014 (1054 
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genetic rotifers and the sexual offspring of mammals. 
Longevity, germination characters of seeds, mutation- 
rates, the expreasion of congenital malformation in 
men and mice, mongolism and. the sex ratio in man, 
flbrooaeroinoma and leukemia in mice, the con- 
sequencés of ageing gametes before fertilization, 
skeletal characters, spotting, the results of altering a 
mother's physiology during pregnancy, and seasonal 
influences, are all to be found among the subjects 


that of the father; there is, i 

prisingly, little fern to be discerned as yet even 
at the level of description of the phenomena. Bug- 
gestions can be, and are freely, made as to the 


biochemical adjustments, and alterations in oroeming- 
over with age, are all brought m, and the 
susceptibility of polygenically determined variants 
to non-nuclear effecte is emphasized. But the value 
of this symposium lies in the problems it poses and 
the clues it offers rather than in the explanations it 
achieves or the mechanisms it exposes. 

Two papers are especially interesting in their 
on) a е роо quale ie The first, 
experiments with the 
rotifer Phtlodrina csirina, which, being partheno- 
genetic, is unlikely to show any significant amount 
of variation mediated by nuclear genee within ita 
progenies. Separate lines were developed, differing 
in the age of the mother at the time of production 
of the eggs from which the next generation was 
raised. With eggs from adolescent mothers the 
longevity of the offspring tended to increase as the 
generations went by. The lines in which eggs were 
taken from middle-aged or senile mothers, on the 
other hand, showed a decline in longevity until they 
died out after five and three generations, respectively. 
The change is reversible by reversal of the selection. 
Furthermore, there is a close relation between growth 
and ageing, the ageing factor appearing in the eggs at 
the time when the mother ceases growth. Accelerated 
ageing accelerates growth but decreases maximal 
size, while retarded ageing retards growth and 

In the second paper E. Ashby and E. Wangerman 
describe experimenta with clones of the water-plant 
Lemna minor. The fronds of this plant reproduce by 
asexual buds, the daughters во produced bemg suo- 
cessively smaller as the mother frond ages. It appears 
from extrapolation that the age of mother at which 
daughter size would be zero is the age of death. Thus 
the meristems grow old with the mother. As with 
the rotifers the process is cumulative and reversible, 
for first daughters are larger than their mothers 
where these mothers were themselves from _old 
parents and therefore amall. 

The regularity and similarity of behaviour in the 
Totifer and the plant are striking. Though clearly 
not dependent on genetic segregation, the responses 
to selection resemble in several respects those which 
can be obtained with polygenio variation. Can they 
depend on & multi-particulate cytoplasmic system, 
related ultimately to the nucleus, but capable of 
change independently of the nuclear genes ! Though 
it is too early to do more than speculate, on 

pers suggest an experimental approach whio 
night materially advance our pegar pui of n 
0 whioh go on development and age 
hanges go on during = 
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INCORPORATION OF HALOGEN- 
ATED PYRIMIDINES INTO THE 
DEOXYRIBONUCLEIC ACIDS OF 
BACTERIUM COLI AND ITS 
BACTERIOPHAGES 


HE pyrimidine 6-bromouracil may be regarded 
as a structural analogue of thymine in which the 
methyl group of thymine 18 laced by & bromine 
atom. Weygand, Wacker and 1 showed that 


the inhibition of growth of Streptococcus fascalis R. - 


by 5-bromouracil is oompetitively reversed by 
thymine. Using 5-bromouracil containing the isotope 
bromine-82, they demonstrated the inoorporation of 
5-bromouracil mto the rmuoleio acids of S. faecalss, 
although they did not show whether the analogue 
was present in the ribonucleic or deoxyribonuocleio 
acids. 
We have found that, under conditions in which 
Bacterium coli requires thymine, 5-bromouracal and 
5-i:odouracil are i incorporated into the 
teriop replacing thymine residues in the nucleic 
acid mo. . No incorporation of 5-bromouracil 
into the bacterial ribonusleio acid could be detected. 
B. colt strain B waa grown in в — ammonrum 
sulphate medium containing sulphanilamide (1 mgm./ 
ml), vitamin-free oasem hydrolysate (1 mga jml); 
xanthine (25 pgm./mL) and i I 
thymine. In this type of medium, growth of B. сой 
has been found to be dependent upon the amount of 
thymine’. Two to four hours after the addition of 
5-bromouracil or 5-iodouracil, the mean generation 
time of bacteria in this medium is increased and there- 
after remains approximately constant. The degree of 
inhibition by 5-bromouracu increases with the ratio 
5-bromouracil/thymine ; but is not affected by uracil. 
After inhibition by either analogue, the proportion 
of bacteria giving colonies on nutrient agar is 
reduced. 


The bacteriophages Tyr and Ту were grown on 
B. coli B in the above medium containing 8 x 10 М 
thymine by infecting with three bacteriophages per 
bacterium at a bacterial density of 1-5 x 10°*/ml. ; 
2x10" М 6-bromouracil or 5-iodouracil was pre- 
viously added at в bacterial density of 10*/ml. 
Although it has been reported that in a similar 
medium B. ook infected with Ту, T, and T, bacterio- 
phages faila to lyse", under our conditions 90 min. 
after infection with Tyr the bacteria lysed with the 
production of bacteriophages. T, was purified 
by the method of Неггіоњ and Barlow’ and T, 
by differential centrifugation and treatment with 
deoxyribonuoleaae. : 

Deo uoleio acid was prepared from B. сой 
by the method of Smith and Wyatt! and from T, 
by treatment with 0-1 M sodium citrate buffer 
pH 7 at 45°. Intact Ту” bacteriophage and deoxyribo- 
nucleic acid from B. cols, both grown in the presence 
of 5-bromouracil, were hydrolysed in 72 per cent w/w 
aqueous perchloric &cid* and the hydrolysates run on 
two-dimensional paper chromatograms in tsopropanol ~ 


water — h rio acid’ and n-butanol — water — 
ammonia*. In both hydrolysates, 5-bromouracil, 
identifled by paper chromatography, electrophoretic 


mobility and ultra-violet spectroscopy, was found to 
have replaced quantitatively part of the thymire 
found in normal T',r and B. оой nucleio acids (Table 1). 
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Table 1. HOLAR PROPORTIONS OF THYMINA 


45D HALOQNNATED 
-PYRDMIDINES IN DEOXIXIBONUGLEIO ACIDS FROM B. coh AXD Ty 


GROWN IN THE PREKERCE OF Ü-BEONOURACIL AWD Ó-IODOURAGIL 
The nucleic aotds were hydrolysed m perchloric acd, in the case 
of Ty, Wyatt's date (ref. 0) ware used to allow for the 5-hydrory- 

methyl oytosine. 




















The relative proportions of the other bases remained 
unchanged. "жч 

Deoxyribonucleic acids from B. cok and T, grown 
in the presenoe of 5-bromouracil were hydrolysed to 
the 5’ nucleotides with deorxyribonuclease and rattle- 
snake venom diesterase. The separation of 5-bromo- 
uracil deoxyribonuoleotide was facilitated by the 
fact that 5-bromouracil bears a negative charge at 


pH 9 (presumably due to the dissociation of the 


2 or 6 (OH) group) while the other bases are un- 

Paper electrophoresis of both hydrolysates 
in 0-05 Af borate buffer pH 9 gave, in addition to & 
band containing the four natural nucleotides, a second 
band migrating more rapidly towards the anode. This 
contained в substance with an ultra-violet absorption 
spectrum in 0-1 N hydrochloric acid simular to that 
of §-bromouracil but shifted about 3 my towards 
the longer wave-lengths (А max., 270 u; A min. 
244 u). On hydrolysis with perohlorió acid, this gave 
0-96 mole 5-bromouracil/mole phosphate. We con- 


-olude that the subetenoe is 5-bromouracil deoxy- 


ribonuoleotide. After hydrolysis of the B. сой 
deoxyribonucleic avid with deo. uolease and 
snake venom diesterase and 5’ nucleotidase, a sub- 
stance with the expected ies of 5-bromouracil 
deoxyriboside was isola 
Perchloric acid hydrolysis of Tyr bacteriophage or 
deoxyribonucleic acid from B. сой grown in the 
presence of 5-iodouracil gave in addition to the usual 
bases & substance identified by chromatography and 
ultra-violet y as uracil. The relative 
proportion of thymine to the other bases was decreased 
such that the sum of the uracil and thymine equalled 
the expected amount of thymine (Table 1). It was 
then found that 5-iodouracil, although stable alone 
оа ee вози 
ucleio acid preparations is converted to 
uracil. Enrymio hydrolysis of the B. colt deoxyribo- 
nusleic acid followed by paper electrophoresis at 
pH 9 gave a substance with the electro- 
phoretic mobility and ultra-violet absorption spectrum 
of 5-iodouracil deoxyribonuclectide. On hydrolysis 
with perchloric acid this decomposed. giving uracil. 
While as yet lacking direct evidence from the isolation 
of iodouracil itself, we conclude that the uracil found 
in the perchloric acid hydrolysates of the deoxyribo- 
nucleic acids ів derived from 5-iodouravil incorporated 
into the nucleic acids. We have also found that 
5-chlorouracil will replace thymine residues in the 
deoxyribonucleic acid of thymine- iring B. сой. 
Preparations of T',r and T, containing 5-bromouraail 
or 5-iodouracil had the same ultra-violet abeorption 
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spectra as normal tions, and electron micro- 
soopical exammation of the Ту ‘bromouracil’ 
preparation showed particles of normal structure. 
However, the ratio (bacteriophage titre/optacal density 
at 200 mp) showed that the various 'bromouraoil' 
and ‘iodouracil’ bacteriophage preparations contained 
50-98 per cent non-mfective particles. For example, 
in a preparation of Ту” in which 79 per cent of the 
thymime residues were replaced by 5-bromouraocil, 
70 per cent of the particles did not give plaques when 
plated on B. cols B. 

As b-bromouraed or 5-iodouracil was present be- 
fore and after infection, it is reasonable to assume 
a nearly random distribution of halogenated pyri- 
midine residues among the bacteriophage particles. It 
thus seems likely that pertioles contammg 5-bromo- 
uracil and 5-iodourasil are infective, but that the 
probability of successful infection by a virus particle 
decreases with increasmg  inoorporation of the 

analogue. 

- The incorporation of bromine and iodme atoms 
into specrfic positions m the deo leio aoid 
molecule may be of consderable help in elucidating 
ite structure by means of X-rays. This possibility 18 
being investigated by Dr.-M. F. Wilkms and his 
colleagues at King’s College, London. 


D. B. DUNN 
J. D. Serre 

Agricultural Research Council 

Plant Virus Research Unit, 
Molteno Institute, Cambridge. 
May 14. 
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Tua hypothesis that the composition of the whole 
deoxyribonucleic acid is characteristic of the врөсіев 
from which it was dertved! does not necessarily 
` imply that this composition ia unchangeable. How- 
ever, the constancy of composition in cumulative 
date (for & review see ref. 2), as well as the finding 
that the deoxyribonucleic acid of a thymine-requiring 
strain of E. colt does not change ite thymine content 
when the cells were grown on a large excess of thymine’, 
strongly suggested that the composition of deoxy- 
ribonucleic aoid is independent of the environment, 
as, it seemed, would need to be the case for & heredity 
determinant. 

The findmgs* that the unnatural purine azaguanine 
and pyrimidine thiouraoil oan be built into ríibonuole1o 
acid prompted investigation into the possibility of 
such bulding into deoxynbonucleio acid. Wrth 
purines (azaguanine, 6-mercaptopurine), the inoor- 
poration, if any, was extremely low*"*, On the 
other hand, Weygand є ajJ* found that а mixture 
of degradation products of deoxyribonucleic and 
ribonucleic acids from S. faecalis R, grown on в 
medium containing the radioactive unnatural pyri- 
midine 5-bromouraci containing bromine-82, yielded 
on hydrolysis a radioactive substance or substances of 
a ohromatographio Ry value (butanol— water) similar 
to that of both thymine and 5-bromouracil. These 
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лос siaii I, Nen E 93 per us OHNE ас рыр; 
guanins recovery was sataafnctory. 


investigators suggested that the 5-bromouracil, due to 
ita sterio similarity to thymine, was indeed built into 
deoxyribonucleic acid of Sireptocoocus fascalis. Radio- 
active 5-bromouracil was also taken up by non- 

ing cells of Streptococcus fasoalis and Entero- 
cocous Stei, but little, if any, was taken up by E. cols}. 

We have grown certain strains of Е. colt on a medium 
containing 5-bromouracil and have isolated highly 
polymerized deoxyribonucleic acid in which 18—28 per 
cent of the thymine was replaced by 5-bromouracul. 
Stram I was the thymine-requiring mutant mentioned 
above?; strain П was a back-mutant to thymine 
ind су. The behaviour of these strains з 
described in the following commumuoation. 

The oells were grown at 37° on nutrient agar or 
broth containing 5-bromouracil (100 ugm./ml.). This 
addition partially inhibits the growth of strain I but 
not of strain П. Highly po i deo: - 
nucleic acid was isolated by two methods (Table 1): 
(a) from strain I by the method previously deeoribed? ; 
(b) and (с) from strain II by a modification in which 

is replaoed by incubation with 8 M glycine 
followed by three extractions with 1 M aqueous 
sodium chloride; only the latter extracts were used 
for the recovery of deoxyribonucleic acid. In this 
method two tions were made: (b) not treated 
with ‘Norit’ perpe dialysed ; it oontained 10 per 
cent ribonucleic acid; and (c) treated with ‘Norit’ 
and dialysed as described before’; it contained lees 
than 1 per oent ribonucleic acid. 

The final viscous preparations were precipitated 
with ethanol; the fibrous precipitate in 8 mgm. 
aliquota was hydrolysed for 40 min. at 100° with 
0-08 о.о. of 7-5 N perchloric acid!*, diluted to 0-2 rol., 
centrifuged and analysed by paper chromatography 
in two solvent systems: (1) in butanol — water the 
ratio ыл is 1:04 ; this usually does not 
permit the separation of these two compounds 
(compare ref. 10), but permits the separation of the 
two from other nitrogenous bases; (2) in butanol — 
ammonia the ratio Кышы: E is 0-40; thus 
permite easy separation of the two. Aooordingly, the 
hydrolysate waa first chromatographed in system (1), 
and the common spot of 5-bromouracil and thymine 
was then chromatographed in system (2) ; this was 
accomphshed technically by using either two- 
dimensional chromatography, or a long strip of paper 
in step (1). 

The final spota were extracted and the nitrogenous 
bases content determined m the Beckman speotro- 


photometer. The hydrol wei i we of deoxyribonucleic 
acid of strains I and wn on 6-bromouracil 
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axhibited a spot (located by means of an ultra-violet 
Wamp and special fluoroecope!*) which in both solvent 

systems behaved exactly like pure 5-bromouracil, 

and, when extracted, ahowed an ultra-violet absorp- 
tion spectrum identical with that of pure 5-bromouraoil 
min water, 2 max. at 276 mp; 1(276)/H(290) = 1-57; 
«n 0-1 N sodium hydroxide, Æ max. at 296 пи). In 
«addition, this extract containing 10 ugm./ml. base 

computed (ultra-violet spectrum) as 5-bromouraail 
minhibited the growth of strain I to the same extent 
=ёз did pure 5-bromouracil (for details see following 
<ommunication),. 

The results are summarized in Table 1. It oan be 
жееп that the thymine content was approximately a 
«quarter to a third less (on cytosine basis) than in this 
and two other cols strains grown in the absence of 
5-bromouracil (in which molar ratios of individual 
bases are close to 1%); this amount seems to be 
substituted by bromouracil (28-18 molar per oent of 


). 
In such a study it is, of course, neceasary to exclude 
rigorously the possibility that the 5-bromouracil was 
present in deo: udleio acid merely as в non- 


ig are listed below : 

(1) Normal кыылы acid waa dissolved in 
aqueous solution containing 5-bromouracil (100 ugm./ 
mL) and subjected to purification procedurea for 
deoxyribonucleia acid, as described above. The 
hydrolysate of the final product contained no 
detectable f-bromouraoil. 

(2) As can be seen from Table 1, the 5-bromouraoil 
content of the diatysed (48 hr.) preparation (c), which 
contains leas than 1 per cent of ribonucleic acid, is the 
game as that of the non-dialysed preparation (b), 
which contains 10 per cent ribonuoleic acid; this 
makes it improbable that the bromouraail was present 
as a low molecular-weight component от 88 в 00m- 
ponent of ribonucleic acid. = 

(3) Prior to hydrolysis at 100° for 40 min. the 
deo іс acid of strain П was hydrolysed 
(with 7:5 N perchloric acid) for 4 br. at 87°. This pro- 
cedure liberates all ines but no cytosine and only 
4 per cent of thymine. No 5-bromouracil oould be 
detected in the hydrolysate. The 5-bromouracil ‘was 
liberated only after hydrolysis (100°, 40 mim), 
liberating pyrimidines from uclelo acid. 
(Ribonuoleio acid pyrimidines are little liberated in 
these conditions). 

(4) The presence of 5-bromouracil as an integral 
component of d ucleic acid was suggested 
by the actual isolation of 5-brornouraoil deoxyriboside. 
25 mgm. of deoxyribonucleic acid (preparation b, 
Table 1) were digested for seven days at 30° with with 
the malt nuclease ion™ which was recently 
found to produce xynuoleoemidea in good yield’ ; 
the conditions were those loyed in the latter paper. 
The digest was aer Bod analysed chromato- 
graphically as desaribed above. Besides natural 
deoxyribosides, the chromatograms showed in both 
solvent systems an additional spot of Ry value 
similar to that of 5-bromouracil. The extract of this 
spot showed the presance of a deorypentose!*; the 
ultra-violet absorption exhibited & maxi- 
mum ab 270 mp whioh, like thymidine” (but unlike 
thymine or 5-bromouracil), did not shift to higher 
wave-lengths in 0-1 M sodium hydroxide (E max. 
at 277 my) In addition, this extract containing 
0-5 ppm.fml. nucleoside computed (ultra-violet 
spectrum and deoxypentose content) as 5-bromo- 
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uracil deoxyriboeide inhibited the growth of strain I 
(see following communication). 

When the extract was hydrolysed with 7:5 N 
perchloric acid at 100° for 40 min., it yielded a sub- 
aie E eec PUES 
v pe behaviour, ultra-violet eee ا‎ 

itt of in 0-1 N sodium hydroxide, and 
bacterial inhibition, as described above. All 
these data indicate that the unknown (before hydro- 
lysis) was indeed 5-bromouracil deoxyriboeide. 

SrupHHN ZAMENHOF 
GunrRupDE GRIBOFT 


Department of Biochemistry, 
College of Physicians and Surgeons, 
Columbia University, 

New York 32. 

June 4. 
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E. coll containing 5-Bromouracil in its 
Deoxyribonucleic Acid 


Ix the preceding communication we have оа 
that oertain strains (I and П) of №. colt, when а 
оп а medium containing 5-bromouracil, buil 
unnatural pyrimidine into cellular deoxyribonucleic 
acid. Strain I waa isolated! by one of us (B. Z.) from 
American Type Culture Collection No. 11117; the 
latter is a mutant produced by X-ray irradiation’. 
Strain I requires thymine for growth on a synthetic 
(asparagine) medium. Jt has been used for the 
thymine assay* and for the study of the effect of 


excess of on thymine content in deoxyribo- 
nucleic acid‘. Preliminary study! indicated that the 
thymine t can be replaced by thymidine or 


thymidylio acid but not by other natural constituents 
of deoxyribonucleic and ribonucleic acids. 

We find that 8x10-' M (0-1 pgm./ml.) thymine, 
2x107 M thymidine and 2x 107* М thymidylio acid 
represent minimum growth {в on & syn- 
thetic medium. This may indicate that also in these 
strains thymidine is а more direct precursor of 
deoxyribonucleic acid than the other two compounds. 
The folowing compounds i in concentration 100 pgm./ 
ml. (unleas otherwise stated) do not support growth : 
5-bromouracil, 5-bromouracil deoxyriboside, 5-ammo- 
uracil, 2-thiothymine, 5-ethyluracil (from Dr. G. 
Elion, Welloome Research Laboratories), 2-thiouracil, 
0-arathymine (from Dr. W. Н. Prusoff, Yale Uni 
versity), b-nitrouraoil, alloxan, veronal, barbituric 
acid, orotic acid, 6-methyl uracil, dihydrothymine, 
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folie acid (1 pgm./mL), vitamin B,, (50 jml), 
thymidine diphosphate, l-methyl thymine (from 
Dr. L. Oevalierij, Sloan-Kettering Institute for 
Cancer Research), 1-methyl-4-ethoxythymime (from 
Dr. L. Cavalieri), 2,4 diethoxy-thymme (from Dr. 
L. Cavalieri) (the last four compounds 10 ugm./ml.). 
In the presence of 1 ugm.[ml. thymine, the above 
compounds (m concentrations stated) also do not 
inhibit growth, exoept for the first five, which inhibit 
growth for at least 48 hr. when present in the following 
(or higher) concentrations : 5-bromouracil (10 pgm./ 
ml.) ; 5-bromouracil deoxyriboside (0-5 pem.fml.) ; 
5-aminouracil (100 ugm./mLl); 2thiothymine (100 
ugm.[ml.); 5-ethyluracil (200 pgm. /rol.). Uracil and 
2-thiouracil inhibit only ab concentrations higher than 
200 ugm./ml. 

In the saat of 1 ml. thymidine, 5-bromo- 
uracil (100 pgm. doe з ob inhibit growth; this 
У er tains S es lied 
precursor of deoxyribonucleic acid than thymine. 
Very strong inhibition of thymine by 5-bromouracil 

ө also points in this direction. 

5-Bromouraoil (100 ugm./ml.) partially inhibits the 
growth on nutrient agar. After 48 hr., а secondary 
growth (papillo) appears containing mutanta having 
various of resistance to 5-bromouracil. On 
normal nutrient agar some of these mutant strains 
appear normal, whereas others form very small 
colonies 


By growing strain I on a synthetic medium, fortified 
with 0-02 per oent of 'Proteose Peptone No. 3’ 
(Difoo) (suboptimal growth) for more than 48 hr., 
the back-mutanta to complete thymine independence 
can be isolated. One such back-mutant population 
consisted of 95 per oent calls inhibited by 10 Imt 
thymidine qnd 6 per oenb cella non-inkibited : the 
latter were isolated and designated strain IT (see 

ing communication.) 

Strain П, which exhibits full growth on a synthetio 
medium, is not inhibited by 100 ugm.[ml. 5-bramo- 
uracil, buf shows weak inhibition by 500 ugm.[ml. 
of this compound. 

Growth mhibition of Lactobuotllus casei by 5-bromo- 

uracil was discovered by Hitehings e£ al. The 
inhibition by this compound in strain I oan- be 
reversed by moreasing the concentration of thymine 
and is truly competitive against thymine. The 
mechanism may involve competition for the enzymes, 
such as the nucleoside-forming enzyme (thymidine 
phosphorylase’) ; ; as mentioned above, when thymi- 
dine is supplied, the 5-bromouraoil indeed does not 
inhibit. In mammalian tissue, this enzyme synthesizes 
5-bromouraoil deoxyriboside fully half as readily as 
thymidine’. In our experiments the inhibition index 
of 5-bromouracil es. thymine in strain I was 2-5 
(16 hr.). In strain I both metabolites come from out- 
Side; in strain ЇЇ, thymine is manufactured in the 
cell; this may explam the two hundred times lower 
inhibitory effect in strain II. 
. 5-Bromouracil deoxyriboside (if indeed an inter- 
mediate) may also be lees readily utilized for the 
synthesis of deoxyribonucleic acid; henoe strong 
inhibition by this nucleoside. The possibility that the 
deoxyribonucleic acid containing 5-bromournoil parti- 
cipates leas readily in the activities of the oell in strain I 
also’ cannot be entirely excluded. 

More interesting is the finding that the 5-bromouracil 
. oan be built into deoxyribonuoleio acid also without in- 
` hibition of growth. Indeed, strain П on 100 рат. ml. 
5-bromouraoil builds in 17-19 per cent (on в cytosine 
basis) of this unnatural pyrimidine (see preceding 


> 
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communication) ; yel the speed of cell divisions ге. 
mains the same as оп а medrum free from 5-bromouracil 
The above discussion referred to phenotypic changes 

In view of the possibility that the deoxyribonucleic 
acid 1s a factor m heredity, it was also interesting tc 
study whether such & profound change in its oom- 
position, which might have occurred m most, if not all, 
cella, would be reflected in genotypic changes such ar 
‘mass-mutation’. The thymine- iring cells (strain I} 
had indeed entirely different colonies (flat, faint) whem 
grown on 6 5-bromouracil medium; however, they 
returned to normal оп a thymme-containing medium 
free from bromme, in which thymine replaced 5-bro- 
mouracil m the deoxyribonucleic acid. The change 
(inhibition) ought therefore to be classified ва merely 
phenotypic. As mentioned before, the back-mutant 
colonies (strain II) on a medium contaming-100 ugm./ 
xL 6-bromouracil showed no whateoever. 
This does not preclude the induction, of rare mutations 
by 5-bromouracil ; it merely means that, ın spite of 


- its being built in rather large amounts into deoxyribo- 


nucleic acid, this unnatural pyrimidme does not 
induce demonstrable mass-mutations. 

Thus certain changes are permissible in the deoxy- 
ribonucleic acid molecule without demonstrably 
affecting hfe of the cell; the changes are reversible ; 
they do not demonstrably change the function of 
deoxyribonucleic acid as a factor in heredity (if mdeed 
these acids are determinants in inheritance). 

Obviously, these findings raise more-questions. Do 
all deoxyribonucleic acid molecules have some of their 
thymme replaced by 5-bromouraoil, or do some of the 
deoxyribonucleic acid molecules (perhaps genetically 
inactive) have all their thymine replaced by 5-bromo- 
uracil? What is the distribution of 5-bromouracil 
along the molecule? Can 5-bromouracil be built into 
deoxyribonucleic acid of other species’, especially 
Mee administered as deoxyriboside? (compare 

6,8). 

‘Work is in progress to determine whether unnatural 
bases can also be built into the deoxyribonucleic acid 
of unrelated strains of Е. coli (strain B used as host for 
T-phage experiments; American Type Culture Col- 
lection No. 8637) and into the deoxyribonuoleio acid of 
Haemophilus influensas having transforming activity ; 
the growth of these micro-organisms waa not inhibited 
even by 1 mgm.[rol. 5-bromouraoil. 

The work presented in both these communications 
was, supported by research granta E15 (07) end 
0-1760 (c) from the National Institutes of Health, 
Publio Health Service (H. E. Alexander and В. Zamen- 
hof, principal investigators), and by an institutional 
grant from the American Cancer Boaiety to Columbi& 
University. 
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LETTERS TO THE EDITORS 
The Hdiore do not hold themselves responsible 


Nuclear Uptake of Glydne-2-“C in the 
Newt Embryo 

Ехривгмимтв with early ibian embryos, using 
glyome-1-“C as a tracer the sutoradiographio 
technique of Doniach and Pelo!, have shown that 
the nuolei take up this substance into high-molecular 
weight compounds more rapidly than does the oyto- 
plasm’. Fioq* has also observed a greater activity 
in the nuclei, using orotic acid-2-4O as well as 
gtycme-1-40. She pointa out that, by the neural- 
tube stage, incorporation has occurred in all tissues 
which are actively engaged in morphogenesis ; and 
she has shown that the labelled substances were 
taken up into nucleic acids ва well as protein. 

In some recent experiments, late blastule of 
Triturus palmatus were kept in a solution of glyoine- 
2-40 (1:4 uo.[mL) until they reached the late yolk- 
PS stage, and early to mid-gastruls were kept 

until the neural-plate stage. They were 
ТЕРРИ 10 per cent trichloracetic acid, sectioned 
at бр, coated with Kodak autoradiographic film and 
exposed for 10-85 days; after development they 
were lightly stained with Mayers hamalum. The 
autoradiographs of the late yolk-plug embryos show 
strong in tion into the nuclei of the meso- 
derm, both that which had already invaginated to 
form the archenteron roof and that which atill 
remained on the surface. There was also & somewhat 
high i tion into the nuclei of the 
neural plate ; but in the epidermis and endoderm there 
is no appreciable difference in activity between the 
nucleus and cytoplasm. In the neural-plate embryos, 
heavily charged nuclei are found in the archenteron 
roof and more lateral mesoderm, and also in the 
neural plate iteelf (Fig. 1). Some endoderm nuclei 
are beginning to be charged at this stage ; but there 
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Autoradiograph of а neuralplate embryo. (х 60) 
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is still no sign of high activity in the epidermis, 
although this is very obvious at a rather later stage 
in Xenopus*. We thus have clear evidence of a high 
metabolic activity of the nuclei, beginning m the 
organizer region and spreading to the neural tissue 
which it induces. Work is proceeding on the char- 
acterization of the substances Into which the glycine 
is inoorporated. . 
This work received financial support from the 
Agricultural Research Council. 
J. L. Ёшилн* 
О. Н. WADDINGTON 
Institute of Animal Genetica, 
Edinburgh. 
June 14. 
* British Counoll Bobolar. 
1 Doniach, L, and Pelo, А. B., Brit, J. Resiol., 83, 184 (1950). 
жаёы, O. HL, and Biin, J. І. (n the press). cf. Naivrs, 17%, 


* Flog, A, Jsperiontia, 18, 20 (1954). 


Рага! Sex Linkage in the Mouse 


Tue chromosomes of Mus musculus have в high 

chiasma frequency’, and for this reason very loose 

are to be expected. Many of the problems 

of linkage and i in this species may there- 

fore have to be solved by methods rather 
than. the breeding techniques of formal genetics. 

Among them is the question whether Imkage 
group VII is carried in the pairing segment of the 
sex chromosome. Partial sex of two VII 
mutants, woved-2 (wa-2) and shaker-2 (sh-2), was 
reported in 1047 by Wright*. However, there were 
two unusual features in her resulta, namely, (a) recom- 
bination was in excess of 50 per oent, and (b) wa-2 
and sh-2 showed the same recombination with sex, 
though they are not closely linked. Ав a result, the 
partial sex linkage tion has not been 
universally accepted. Carter and Phillipe? repeated 
Wright’s experiment, but failed to find any consistent 
evidence of sax linkage. 

With the object of obtaming evidence оп questions 
such ag this we have induced a number of trans- 
locations in the mouse, using X-rays, and have 
identified linkage groups involved in eleven of them. 
One translocation, T'8, involves groupe I and VII. 
The linkage with group І was found by backcrossing 
animals heterorygous for T8 and for the gou 1 
marker chinchilla (сей) to chromosomally normal 
homozygotes, and testing their progeny for the semi- 
sterility which indicates the presence of the trans- 
location. No recombinants were found among forty- 
seven tested gametes. The o-loous was then used for 
А ing’ the translocation in further linkage tests, and 
was found to show close hnkage with 108-2 and loose 
linkage with Her (Re), also in group VII: ка 


Genotypes of parents Phenotypes of progeny 
` + weg obi обе 
T84-+/+ocdwe-2 x "UB 70 ^1 ii 
--odnag-?/ -|-ochupa-1 А 
+Re ++ ons од 
T8- t| co Bs х 1o +f оё 5 "di ue TF 


Translocation 7'8 thus offers a means of settling the 
question whether linkage VII is sex-linked. 
The translocation and the sex bivalent should be 
oytologioally recognizable in primary spermatocytes ; 
it should therefore be possible to establish their 
chromosomal independence or interdependence. 
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This work waa part of a programme carried out 
for the Medical Research Council. 


1 Orew, F. A. H, and Koller, P. О. J. Genet, 96, 859 (1033). 
* Wright, М. HL, Heredity, 1, 549 (1947). 
* Carter, Т. O., and РЫШра, В. J. 8., Z..A.V., 88, 540 (1963). 


OyroLogioaL study of mice heterozygous for the 
translocation 18, mentioned above by , Lyon 
and Phillips, shows that it does not involve the Bex 
chromosomes. The XY-bivalent is clearly 
able in the accompanying microp 
diakinesis and metaphase nuolei of 7'8/-+ males and, 
independent of it, the translocation figure. 


Analysis 
of the pachytene figures m the other two photographs 
has shown that the translocated chromosomes are 


the medium-sized autosomes numbered 11 and 13 
in the pachytene map of the mouse!. 


It follows that looi in linkage groups I and VII 
in the house mouse cannot be partially sex linked. 
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This work was supported by the Medical Researal 

Counoil. : 

B. M. Вілуумвкі 


! Bixynskl, B. M., J. Genet, 48, 24% (1949). 


Placental Transfer of a High Molecular 
Ferric Carbohydrate 

Ix 1953, I 1 that the placental transfe» 
of iron in the rat is brought about by the placental 
structures building up a fairly high concentration osm 
some hydrolysable ron compound or compounds, 
partly or wholly ferritin, the source of which was 

to be the maternal serum iron.. The fota» 
2 for the metal were taken to determine the rate 
at which these “intermediate placental iron com- 
pounds were mobilized. The iron transfer from the 
maternal to the fetal organism thus seemed to be 
regulated in & manner not very different from that 
suggested by Granick? for the gastro-intestina 
absorption of iron. Since Nissim? first introduced™ 
saccharated colloidal iron for parenteral use, severa 
pepers on this subject have appeared. Consider- 
ing the ility of an untoward effect upon the 
fetus brought about by the oolloidal iron prep- 
aration, ib seamed important to investigate thm 
therapeutic agent, particularly ва to permeability of 
the placenta to rt, before recommending its use in the 
lisi rd gc verd In doing so, Y have used the 
techniques described in my earlier oom- 
munication", in which measured values in normal 
untreated. were given; these values have 
been used as controls in the present investigation. 

1 ml. of ‘Ferrigen’ (m the United States ‘Astrafer’), 
kindly put at my disposal by Astra Ltd., SÓdertálje, 
Sweden) was injected intravenously into the pregnant 
rat 24 hr. before Шор; ‘Е ' is a ferric carbo- 
hydrate of high moleoular weight, the stable solution 
of which contains 20 mgm. of elemental iron/ml., and 
has a pH of 7-8. 51 pregnant rata were used and 
drvided into five groups, pregnancy being allowed 
to continue for 15, 17, 19, 20 and 21 days. ‘The 
iron fractions determined were the same as measured 
earlier!, that is, for the fetal bodies / (1) the total 
iron of the foetus, and (2) the iron hydrolysable 
according to the method used (the latter iron 
fraction was taken to correspond to the t 
iron fraction). In the placental o the 
lysable iron fraction only was 

It was found that the maternal rata did not reveal 
any blood dilution 24 hr. after the injection, the 
hesmatocrit values being within the normal range 
(41-0 + 0-9). The plasma iron values of the mother 
rat were high, the mean value being 265 +. 18:1 y per 
cent. As the iron saturation limit for rat serum 
has been found to be about 500 y per cent‘, ib was 
concluded that no loosely bound iron was left in the 

пааша. The values for the hydrolysable iron 
ion of the maternal livers was found to be about 
four times that measured in normal untreated preg- 
папсу, or 48:0 + 2-0 mgm. per cent. In all the 
above-mentioned respecta, the maternal animals were 
identical without significant variations associated 
with the duration of pregnancy. The total and 
hydrolysable iron concentrations of the fostal bodies 
at different stages of p: are shown in Fig. 1. 
From the fairly high concentrations of total and 


No. 4424 August 14, 1954 


7 





mg of Fg /100 gm. wg! issue 


i5 17 19 20 21 
DAY OF GESTATION 


pel тое aod тогот kon per unli freah fostal t 
-treated (F) and untreated ta 
m "Ferrigen" ш (#) rata during 


maydrolysable iron measured m the fatal bodies of 
the rate treated with 'Ferrigen' in the earlier period 
of gestation, it is clear that some of the iron of the 
apeutio agent has passed through the placental 
r.. If the preparation had passed freely and 
munaltered through, we would expect ita passage to 
increase with the duration of gered 
wand Gellhorn'). Here, however however, the 
Furthermore, sino the iron compound of ‘Fercgen' 
is very easily hydrolysable, we would expect to find 
the hydrolysable iron fraction to be proportionally 
further increased if the preparation had paased the 
placental barriers unaltered. This did not happen ; 
the hydrolysable iron fraction throughout oon- 
stitutes some 50 per cent of the total foetal iron, ав 
was the case in untreated i Henoe the 
ferrio carbohydrate does not through the 
Placental organs unaltered, but is broken down by 
the maternal organiam, giving rise to increased iron 
depots and serum iron concentration. This is socom- 
раша A npo шли or Ho iter metian 
pla lacental iron compound referred to earlier (Fig. 2), 
m which iron is mobilized by the festus according 
to its need. It is important to note that at no stage 
of pregnancy do the fetal bodies of the "Ferrigen'- 
treated rate accumulate more iron than is found at 
term in untreated pregnancies. 
7 
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The features of placental iron transfer suggested 
here are further supported by the finding that m 
the 'Ferrigen'-breated rate the period of greatest 
iron transfer to the fostus coincides with the lowest 
iron concentration measured in the placental 
structures. К 

A detailed report of theee investigations will 
appear elsewhere. : 


Histological De 


ee of pania. 


1 Nylander, G., Aaa Physiol. Sound, 90, Supp. 107 (1953). 

1 Graniok, В., J. Biol. Chem., 164, 787 (1046). 

з Nrmim, J. A., Lanon, ii, 49 (1947). 7 

t Kinney, T. D., Hegsted, D. and Finoh, О. A. J. Mi 
.90. 137 (1949). = е 

? Flexner, L. B., and Gellharn, A., Amar. J. Obet. Gyn., 43, 005 (1943). 
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Effect of Cervical Sympathectomy on the 
Onset of CEstrus in Ferrets 


Тин view that the hypothalamus oontrole the 
fonctions of the pars distalis of the pituitary by way 
of в chemotransmitter transported through the 
pituitary portal veesela does not socord with the 
fact that female ferreta, when exposed to added light, 
will oome into heat during the winter months, whether 
or not there is в direct vascular link between the 
pituitary and the hypothalamus!. Attention has 
therefore been again to the pee that 
peripheral nervous pathways may be concerned in 
the response. 

Bilateral sympathetic ganglionectomy was 
performed on sixteen female ferrets durmg the autumn 
of 1958. Seven of these animals were exposed to 
evening illumination (4.30-10.80 p.m. daily) be- 
ginning October 30, 1958. The remaining animals 
were kept under ordinary laboratory conditions. 
Sham operations were performed on four animals, 
all of which were exposed to extra light. Fourteen 
normal famale ferrets were housed as control animals 
with the group of seven operated animals receiving 
added light, and nineteen normal female ferrets were 
kept as normal contro] animals for the nine operated 
animals in the non-illuminated group. 

By January 22, 1954, the eighteen non-ganglion- 
ectomixed ferreta which were exposed to added light 
were in full estrus. At this time no sign of cestrus 
was apparent in any one of the seven ganglion- 
ectomized animals kept in the same room. These 
animals were still anwetrous in the middle of June 
1954. 

Normal cwirus had begun by early April 
in all the nineteen normal control animals kept under 
ordinary laboratory conditions. At the tme of 
writing, all but two of the nme ganglioneotomired 
animals kept under the same conditions were still 
ancstrous. 

The results suggest that the cervical sympathetic 
chains are in some way concerned in the mechanism 
whereby the exposure of ferreta to light accelerates 
the onset of œstrus. 

M. E. ABRAMS 
W. А. MARSHALL 
А. P. D. THOMSON 


Department of Anstomy, 
University of Birmingham, 
Birmingham 15. 


1 Thomson, A. P. D., and Zuckerman, А, Naturs, 171, 970 (1983). 
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Injurious Effect of Air-saturated. Water 
on Certain Invertebrates 


Іт is generally accepted by xoologista as в law of 
Nature that aquatic animals benefit by as much 
dissolved air as they oan get. Consequently, after 
a catch is brought home from or shore the 
water is if possible aerated. Yet it is known, especially 
from the classical work of Juday!, that whereas the 
oxygen content of the deep water of certain lakes 
falls very low and remains so for several months in 
summer, there is an active invertebrate fauna in and 


harmful to certain mud dwellers in pond and sea; 
yet we have found this to be so. 
Experimenta have now been made in which the 
survival-time was , In water at two different 
degrees of aeration, of aquatic invertebrates that live 
in or near the surface of mud. In each experiment, 
through one sample of water, containing animals, air 
was bubbled continuously for several weeks, апа 
through another a mixture of one part of oxygen to 


Arenicola, 
adult Planorbis, Physa (another pond mail), Pisidium 
and Phaenooora (a rhabdocœle worm). The only 
animals which survived longer in fully aerated than 
O se EE T шен 

young Limnaea. - 

Not only did & number of species survive longer 
in poorly than in well-aerated water, but Chironomus 
larve, young Tubifex and young Scoloplos grew 
bigger in the poorly aerated water. In addition, 
although fewer young Planorbis survived in poorly 
aerated water, nevertheless they grew bigger in it, 
and Phaenocora, which survived equally well in 
well-aerated and poorly aerated water, grew bigger 
in the latter. 

A full account of this work, in which specific names ^ 


-will be given, ia to be published in the Proceadings of 


the Royal Хосеу. 
Н. Мохво Fox 
Амак л Е. R. TAYLOR 
Bedford. College, 
University of London 
July 9 


1 Juday, O., Trens. Wie. dead. Sei. Aris Lett, 16, 10 (1908). 


Chlorophyllide, the Probable Precursor 
of a Growth Inhibitor 

Wann investigating the production of growth 
subetanoes by Chlorella vulgaris var. viridis, diff- 
culties were met which were ascribed to a growth- 
inhibiting substance, possibly Pratt's 'ahlorelline'!. 
aureus proved to be а suitable test 
object for the growth inhibition. Small pieces of 
filter paper or agar slices contaming concentrated 
and dried crude ether extracts of Chlorella were placed 
on agar plates seeded with bacteria. After 2-8 hr. 


_of diffusion of the extract, and incubation of the 
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bacteria at 87° O., clear inhibition zones were visible 
around the filter paper or agar slices. 

When trying to separate the supposed ohlorelline 
from the growth-promoting substances by shaking 
ether extracta with dilute hydrochlorio acid or sodium 
bicarbonate, the chlorellme always dise; from 
the alkaline as well as from the acid solutions, and 
also from any remaining ether extract. It waa found 
that light daylight and red light—inastivated the 
chlorellme during the working up of the extracts. 
Green light was inactive, so the manipulations were 
carried on in dim green light. | 

Baoillus subtilis proved to react differently from 
S. aureus with chlorelline. In the first place, the in- 
hibition rones were than those of S. aureus. 
Secondly, light did not always mactivate the anti- 
biotio action, and thirdly, after the plates had been 
d the inhibition zones expanded during 


several days in diffuse daylight. 
This that chlorelline consista of more 


tral activity mdicating 
some relation with the chlorophylls, a mixture of 
benzene, petroleum ether and acetone (10: 2:5: 2), 
was used ва a solvent for the separation of the oom- 
chromatography. The ether extract 
a peper strip (Whatman No. 4, 
io acid) and 


drying, the 


The plates received dim light iu the 
incubator. 5. aureus showed one zone of inhibition 
(RF = 0) around the spot of the ohlorophyllides on 


the ; B. subtilis showed three zones of inhibition : 
(a) Вк = 0, ing after ; (0) Вр = 
0-60, just below the xanthophyll; (c) Ry = 0:95 at 


the same spot as the carotene. 

Being mainly interested in the zone with Ry = 0, 
because of ite expansion, we stopped the investigation 
of the two other inhibitors, which are only active on 
B. subtilis, for the time being. 

We first examined the later expansion of the 
inhibition sone with B. subtilis, and found that this 
is due to the fact that B. subisls oan contract in 
spore form; S. aureus cannot do this. , 

When testing whether light is responsible for the 
expansion on the B. subtilis plates, we obtained 
varied results. Plates of B. subtilis and of S. aureus 
supphed with dried ether extracta on filter paper 
were incubated immediately in the light (daylight 
and red light) and in the dark (green light) re- 
spectively. In the dark no inhibition was found 
whatsoever and in the light scarcely any. 

After testing several possible explanations with 
negative resulta, we came-to the next hypothesis, 
namely, that there is a precursor of the inhibitor 
proper which is soluble in ether and in water. This 
precursor would diffuse into the agar plates and be 
tranaformed by radiation into an imhibitor which 
cannot diffuse. Experiment proved that this ex- 
planation is the correct one. : 

The extract was allowed to diffuse from the filter 

per into water. The solution formed was tested 
by moana of the oup test on plates with В, subdit. 

i ions were carried out in green light. 
After incubation in the dark, no zones were present ; 
but after a few hours exposure to daylight oleer 
топев & Controla, remaining m the dark, 
contm: to show no mhijbition. Also with S. aureus 
the inhibitor could be demonstrated, provided that 
ihe plates were illuminated only after the diffusion 
of the precursor had taken place. The zones produced. 
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ma our early evidently 
rere due to the admission of light, 
*hich we had not yet learned to 
‘void properly, after a oertain 

“diffusion time in the dark. 

We consider these experimenta as 

+ proof that the inactive precursor 

s soluble in water and in ether and 
8 converted by (red) light mto the 
nhibitor, which is either insoluble 
«о water or strongly adsorbed to the 
tarrier (paper or agar). 

The evidence that chlorophyllide 

s the preoursor of the inhibitor 
в corroborated by four further 
;»bservations : (1) extracts of Chlor- 
_Ша cells, grass and kale all show Я 
he game inhibition phenomena; when chromsto- 
4r&phed, the had always Ше samé Ry 
value as the ohlorophyllide, which is formed dur- 
mg the extraction while the extract ів m contact 
with the extracted cells, that is, in the presence of 
shlorophyllase; (2) the inhibitor always appears 
тхвоШу on the same spot as the chlorophyllides, when 
with water, ether, acetone, ethyl- 
acetate, a mixture of benzene, petroleum ether and 
acetone, butanolwater, butenol-water-ammonia, 
Woutanol-water-eoetio acid, + lI—water-aoetio 
acid, tsobutanol-water; (8) the inhibitor is produced 
only from extracts kept in contact with the oells 
«or tissue and which contain chlorophyllide ; we were 
<anable to find it in fresh extracts, extracts from boiled 
tissue and extracts kept apart from the oella or tissue, 
«all of them containing chlorophyll-a and +, but no, 
«ог scarcely any, шры жоЛу (4) when the 
inhibition has become apparent after illumination, 
the chlorophyllide haa bleached. 

A detailed account of the experimenta will be pub- 
lished elsewhere. 

Investigations are in progress on the interaction 
of chlorophyllide and light on the oell division of 
Chlorella and of other green planta, especially in view 
of the many phenomena ‘eontrolled by light, particu- 
larly by the longer wave-lengths, probably through 
inhibition of ocell division (photoperiodisity, leaf 
abscission, dormancy of seeds, etiolation, eto.). 

G. BLAAUW-JANHHN 
Botanioal Laboratory, State University, 
Utrecht. April 24. . 


1 Prati, Amer. J. Bot, їз, 143 (1949); 3L 418 (1944); 35, 634 


Rapid Extraction of Intact Crystalline 
Inclusions from the Cells of Plants 
infected with Tobacco Mosaic Virus 

Tma intracellular inclusions produced by different 
plant viruses vary in their stability and resistance to 
ing. In 1950, I extracted! intact inclusions 
formed by the viruses of cabbage black ringspot, 
cauliflower mosaic, severe etoh, Hyoscyamus mosaic 
and tomato aucuba mosaic. All these inclusions are 
resistant to and are only slightly soluble 
in distilled water. On the other hand, the inclusions 
formed by tobacco moeaio virus, as Bhown by Shef- 
field’, are very soluble in water and extremely fragile. 
In 1058, Steere and Wiliams? devised a 
technique which enabled these intracellular inclusions 
to be removed from the cell intact and photographed 
in the electron microscope. 
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Since the effect of freeze-drying is probably only a 


fixation of the nucleoproteins, a much more simple 
and rapid method has been devised. This consists 
in removing strips of epidermis, containing crystalline 
inclusions, from the leaves of mosaic-infected tobacco 
lants, and immersing them for 3—4 ‘min. in Сагпоу'а 
faid. prs! Broker uae тше нш ee 
pura ee in distilled water. The intact: 

easily be removed by means of two 
fee needled, and mounted for electron microscopy. 
If necessary, the inclusions can be preserved in 96 per 
cent aloohol for a year or more. 

Figs. 1 and 2 are electron micrographs of two 
crystalline inclusions of tobacco mosaic virus obtained 
by this method. They show clearly the arrangement 
of the virus particles. 

Acknowledgments are due to Mr. J. D. Bakker 
for taking the electron micrographs and to Prof. Van 
Slogteren, director of the Laboratorium voor 
Bloembollenonderzoek, Lisse, Holland, where this 
work was oarried out. 

MIGUEL Rusio Нонвтов 
Instituto de Edafologia y Fisiologia Vegetal, 
Serrano 118, Madrid. 
April 7. 
1 Rubio Huertos, AL, Mícrobvol. Brpedtols, 8, 207 (1950). 
Sheffield, F. ML, Proc. Roy. Micro. Sos., 61. 30 (1940). 
* Steers and Williams, Amer, J. Bot., 40, 81 (1953). 


A New Type of Branching in Liverworts 

RECENTLY, we began a study of the morphogenetic 
effect of various factors on the gemms of Marchantia 
offer excellent material for such studies, since they 
are readily obtainable in quantity at all seasons of the 
year, are large enough to be handled readily, but 
small enough to be economical of space and require 
no special eke ad for their study beyond some 
Petri dishes & dissecting microscope. We have 
found that they are sensitive to treatments of many 
kinds; but for some reason they seem to have been 
overlooked, for we have been able to find only one 
peper on imentation. with them—that of Nagai’, 
who рна аа them with rather interesting reeulta. 

At the very beginning of our studies, we found 
that gemmis treated in a number of different ways 
responded by branching in & most unusual manner. 
Ordinarily, thali of Marchantia, Lunularia and 
other thallus liverworts spread out in в fan-like ahape 
and become continually wider by the extension of 
thallus tips and the formation of new apical cells 
from time to time. The new type of branching took 
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place at right angles to the usual direction of branch- 
ing. This resulted in the formation of two lobes ab 
the tip of the thallus, with one above the other 80 as 
to produce в ‘double-decker’ effect. 
which had been treated with various 
concentrations of a number of substances were 
grown on в klinostat; it was found that the direction 
of branching had no relation to the direction of the 
“pull of gravitation, but always took place in a plane 
parallel to that of the flat surface of the thallus, 
regardleas of the orientation of that structure. 

The peculiar type of branching has been produced 
by all the following substances:  &oenaphthene, 
actidione, caffeme, oolahicine, chromic acid, naphtha- 
lene, parathion, picric acid and sodium late. 

The preceding resents в most diverse and mig- 
cellaneous group of chemicals, which have little in 
common save that flve of them are known poly- 
ploidizing agents. Thus far, of chemicals tested, 

i few have failed to induce the new type 
of branching. Plant growth hormones—mdbole acetio 
acid, indole butyric acid, maleic hydrazide, diphenyl- 
amino, ether, imine, and dichlorophenoxy- 
&oetio acid (2-4-D) have not produced branching. 

Irradiation with ultra-violet light produces the new 
type of branching, and oobalt mradiation has a like 
effect, 


Branching of this type appears to be transitory. 

Usually, the lower lobe of a pair secures dominance 
over the upper and grows out rapidly, leaving the 
upper lobe as a mere ridge or at most в ligule-like 
appendage. Very rarely, the upper lobe becomes the 
dominant one and the lower one is then 
- In gemma grown on the klinostat, both upper and 
"lower lobes may grow for two or three weeks. How- 
ever, after that length of time, and while still on the 
klinostat, the lower lobe usually becomes dominant, 
and the two, formerly independent, lobes grow 
together m some way not yet understood. 

In spite of the resulta secured with several sub- 
stances which are known often to cause polyploidy, 
it is not thought that this branching is due to poly- 
ploidy, nor does it appear that any of these effecta 
are permanent. Chromosome counts will be made to 


duo ous Renan D aor орош Days s par m: 


the process. It is proposed to make studies on 
` the mechanism of this type of branching. 

` It is notable that branching of this type has never 
been reported in Nature and has never been found 
in any growths of Lunularia and Marchantia observed 
by either of us in greenhouses or in the open. It has, 
however, appeared two or three times in control 
cultures of Lunularia grown on filter paper in Petri 
dishes. A somewhat similar of bifurcation has 
been produced by Labouriau*, by the application of 
growth hormones to the leaves of the fern, Anema 
collina. raddi. 

Details of studies on the new type of branahing 
and of other morphogenetic effects of various factors 
on liverwort gemms wil be published elsewhere. 


Cant D. LARUM 
Depertment of Botany, 
University of Michigan, 
Ann Arbor, Michigan. 
University of Delhi, 
* Fulbright Fellow 1968-64 at the Untvermty of Afishigan. 


1 Nagal, І. Bot. Aag., 33, 09 (1919). 
* Labourian, L. G., Hee. Dres. Biol, 18, 38 (1062). 
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Amino-Acid Content of Plants 


Wru the object of correlating existing information 
and the possibility of establishing a relationship with» 
taxonomy, we have examined, both qualitatively апда 
quantitatively, the free and combined amino-acid 
content of the oell juices of a number of plants widely 
distributed throughout the vegetable kingdom, using a 
carefully worked-out paper chromatographic method. 
A complete account of the work will be published in 
due course ; but in view of recent publications} on the 
use of paper chromatography in the study of various 
aspects of the distribution and metabolism of amino- 
acids in plants, it appears to be desirable to place on 
record results we have obtained during the past 
few years. 

Table 1 gives tho percentages of the total (Kjeldahl) 
nitrogen in that portion of the total solida of 
the plant juice soluble in 75 per cent ethyl -aloohol 
as each of the amino-acids listed, and Table 2 the 
corresponding for the amino-acids found in 
hydrolysates of the insoluble residues after aloohol 
extraction. The amino-acids found in Malus syloesiris 
agree with those qualitatively identified by Hulme 
and Artiington’, Funaria hygrometrica, Mucor mucedo, 


Table 1. AWINO-ÀCIDé AND AMIDES Рин? IN 75 PER ОШЕТ ALOOMOL 
К ExTRAOTS 

























Fun- 

w | BO ну 

paris | sosiris Los 
Alantne 1 54 | 17 17 54 18 58 
B-Alantne 8:8 14 — 28 — — 
Arginine 34 92 9-4 94 48 9-6 
176 | 121 14 24 95 104 
add 45 74 | 154 27 | 238 7 

T- 

аш ed 80 °з з 6.3 6-8 34 
qe [eed] ace | i| ка| are | те 
25-3 | 248 23 53 | 153 164 
Giut&mio add бо 89 23-4 432 11:6 84 
Giycine 20 1% 05 |! $4 19 25 
Histidine 30 — — — -— — 
ísc-Leudine 10 26 12 19 19 23 
Louane 34 84 10-4 17 24 78 
Бю в 23 08 7 14 3.7 44 
— — — 1:3 04 09 
Praline — 13 — — 1:4 — 
Phenylalanine 20 14 06 — 0:9 09 
40 09 0-6 a: 24 265 
3-6 19 0-8 H 11 £1 
2-0 09 2-4 0:9 14 0-9 
23 24 49 2-9 62 
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h- 

paris 

68 34 6:8 86 67 

143 | 158 T 182 | 157 | 128 

90 102 78 102 164 

1-1 10 15 13 22 

212 1903 18-8 20:2 351 

47 $8 65 346 3۰8 

20 21 — 41 16 

— 10 = 09 — — 
11 4-1 22 6.1 0-7 43 
10-8 189 11:3 142 5% 96 
£5 a2 84 23 38 114 
LE] 2-1 0-9 12 1:1 1-4 
45 34 43 17 43 5:1 
8-1 24 56 24 10 4 
45 30 34 0:6 33 3-8 
40 2:3 44 0:6 2:2 8-7 
31 26 — 26 == — 
28 2-1 з 21 3-1 37 
63 60 73 19 tt £3 
05:4 06 7 06-1 105-1 05 5 
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BPinus sylvestris and Equisetum arvense were chosen 
as well-known examples of the B Thallo- 
іу Gymnospermae and Pteridophyta respectively. 
e have also obtained qualitative resulta on Lolium 
-italioum whioh agree closely with those of Synge" on 
L. perenne, and on Medico sativa agreeing with those 
-f Viokerey*, who used standard chemical methods of 
analysis 


E. arvense has also been examined at regular 

intervals throughout the development of the sporo- 
generation. 

Work оп these and-relsted lines is being aotively 


mpursued. 
К. Млквғовр 
Technical College, Sunderland. 
R. RAPmHR 


King’s College, Newcastle upon Tyne. 
June 2. 


dno д sna ын OT 01069). Doro Amr. t Bot 
Mietünen and € 
and Bteward, J & 170 (ibas) 
and Berner, Ann., Bot, 18, 16 1954). 
* Natwre, 170, 660 (1951). 
* Biochem. J., 49, 641 (1051). 
“Yearbook of the Carnegie Inst. of Washmgton, $9, 340. 
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Occurrence of Falkenbergia rufolanosa 
In the Isle of Man 


Som the reports by de Valera’, Harvey and 
Drew!, and Drew* of the occurrence of З 
armaia Harv. and what is believed to be another 
phase of its life-history, Falkenbergia rufolanosa in в 
number of localities in Ireland and on the south- 
west coast of England, ite spread around the British 
coast has been watched with interest by phycologisia. 
A spread eastwards along the south coast was 
reported by Kerslake‘ in September 1953 when 
Asparagopsis armaia was found on Wembury Beach. 

During the course of в survey of an area in and 
around the harbour at Port 8%. Mary, Isle of Man, 
by & party of students from the University of Liver- 
pool and Royal Holloway College, London, at the 
end of March, Falkenbergia rufolanosa was found in 
great quantity floating in the water in the harbour 
at low tide, and both floating and attached to other 
ee ыкы, 
This ig the record for the plant in the Isle of 
Man, and it is of interest that it should appear in 
abundance, first of all, in one of the functioning 
harbours and one used by coastal veasela. A search 
of the shores near by indicated that it had, aa yet, 
spread very little from the harbour, though the 
spread had obviously begun; it was found growing 
ыкы 4 fiv ponli on the outer mide o£ thie break 
water, and one овп perhaps assume that ita 
around the Island is only & matter of time. Of 
ао LE 


Te wil wil bo Of HEE ае helr (he miann 
of the Isle of Man by Falkenbergia is followed, as it 
haa been in other places, by Asparagopsis armaia. 

M. І. АТЕНЕ 
Е. M. Burrows 
8. M. Lopan 
Hartley Botanical Laboratories, 
University, Liverpool. April 21. 
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Use of Glutamine by the Mammary 
Gland for the Synthesis of Casein 


Is continuation of earlier work on өле yur i 
further experimenta have aimed at de 
components, taken from the blood-stream by 
gland, provide the glutamic acid of casein. 
1-40 pr-glutamine was injected intravenously into 
a lactating goat and specifo aotivitios were measured 
in various components of blood and milk taken at 
intervals up to 12 hr. after injection. During the first 
few hours the specific activity of the free glutamine 
of plasma remained many times that of both the 
free glutamio acid and the glutamic acid of p laama 
proteins. This difference is illustrated (Tabla 1) by 
tho speciflo activities in blood taken at 3 hr. after 
Pitia; in samples taken at 20 min. and 1 hr. 
TT activities of glutamine were higher than 
at 8 while thoee of free glutamic acid and plasma 
protein glutamic acid were approximately the same 
or lower. 











Table 1. SPBOIFIO Асттүттгив IK BLOOD дир MILK SAMPLES TAKEN 
AT 8 HR. AFTER INJECTING 1-0 DI-GQLUTAMINA (425 MAN.: 88 0 xo.) 
(жо. о тэо]. earbon tn carbon No. 1) 
Blood plasma Wik 
Fræ tamine 117 x10 | Casein glutamme 
vien " са) tame pace 
Free n giu 
272 x10* acid (в) «25 x107* 
Plasma protein Total gluta&mao 
giutam:o acid 1-73 x10* acid of окып (5) | 122 x 107° 








(а) After enxymate hydrolysis (b) After aad hydrolyws. 


Casein samples were bydrolysed in two ways: by - 
heating with hydrochloric acki and by incubating 
with & 3 suspension. The specific activity 


sample was taken at 1:5 hr.; the speciflo activities 
found in the casein of the second milk sample taken 
at 3 hr. are shown in Table 1. It is seen that the 
specific activity of casem glutamine is slightly higher 
than that of the free glutamine of plasma at 3 hr., 
while that of casei glutamic acid is much lower. 
The resulta suggest those residues which are 
ee ee glutamine are derived largely 
the free glutamine of plasma, and those present 
ба йш edidere derivel fam bers other топо. 
To confirm that the free glutamine of plasma is 
directly incorporated into casein, (1-0: amide N) 
Di-glutamime was injected intravenously into the 
goat and milk taken at 1-5 hr. after injection. It is 
_ seen in Table 2 that, as expected, the ratio (uo/m.mol, 
` carbon : atoms per cent excess №) in the glutamine 


Table 2 (1-40 : AXIDI*N) ni-GLUTAMDOS (563 MGM.) DEJIBOTED AND 
MILK Take 1-5 HR. LATER 











1,800 x 107* 
$0 6х10+ 








released as Ammon hydrolysis. 
tot угын a ammoma on acd уган. е 
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of casein was approximately the same as in the 
injected glutamine. 

It has been postulated that y-glutamyl tides 
formed from glutamine by enrymatio echange 


glutamine which is incorporated into oasein does nob 
exchange or lose its amide nitrogen in the process, 
and therefore apparently does not pass through inter- 
mediate y-glutemyl tides. 

Teobniques which differed from those used in 
previous work on casem synthesis! were as follows. 
1-40 pr-glutamine waa synthesized from 1-140 DL- 
glutamic acid by the method of King and Kidd'; 
amide-SN pr-glutamine was synthesized from DL- 
glutamio acid and YN ammonia by а slight modifica- 
tion of the same method. The pancreas suspension 
contained 25 gm. of fat-free and minoed pig pancreas/ 
eee ое iege ethanol; before use it was in- 

then dialysed to remove amino-acids. 
dais ue and glutamio acid were isolated from 
` blood plasma, and protein hydrolysates, by chromato- 
graphy on 'Dowex-50' resin. Specific activities of 
carbon No. 1 of glutamine and glutamic seid were 
measured after decarboxylation with de- 
carboxylase. The amide nitrogen was obtained from 
lutemme for YN analysis by converting to pyrro- 
one carboxylic acid and ammonia. 

І am indebted to Dr. D. D. Woods for providing 
the glutamic decarboxylase and pancreas suspension, 
and to Dr. D. H. Tomlin for making the determinations 
of nitrogen-15. 

J. M. ВАВВҮ 

Department of Agriculture, 

University of Oxford. 
June 10. 


1 Barry, J. 3L, J. Biol. Chem., 198, 705 (1052). 
* Waeisch, H., “Adv. Bnxymol.”, 18, 237 (1052). 
* King, F. B., and Kidd, D. А. A, J; Chem. Soc, $815 (1949). 


A Case of Shigella sonnei Septicemia 
in a Calf 


Юовіма the course of routine laboratory examine- 
tions rmed ор a long bone from a two months-old 
oalf, which died without symptoms the previous day, 
we isolated in pure culture from the bone-marrow 
a strain of a Gram-negative, non-motile, non-spore- 
forming organism. 

‚ At the time of the оноло it exhibited the follow- 


екиде жш gasin rd 
lactose астед without gas in 
Baocharose damned WHOL M in dont dae 
Mannitol woldied withous gas in 24 hr. 
Rhamnose &okiified without gas tn four da 
Вас no fi recorded їп days 
Xylwe no fermentation recorded in thirty days 
Methyl red reaction 
Vogt такап reaction negative 
Hydrogen sulphide no on 

no 
U no production recorded 


As these were the characters of Shigella sonnet, the 
agglutination with an antiserum was performed and 
confirmed the identification. 

This is the first case, во far as we know, of a human 
Shigella oocurring in an animal, either as an intestinal 
infection or as a septicemia. The finding of Sh. sonnet 
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in the medulla is not extraordinary, since it has 
already been described in human beings'. The 
importance of our findmg is still to be assessed, 
especially for ita repercussion in meat hygiene. 

We are indebted to Dr. R. Buttiaux.for oon- 
firmation of our is. Ful details of our 
Investigations will be published elsewhere. 

J. Daou 
J. MoRTHLMANB 
Laboratoire Vétérinaire, 
Elsabethville, 
ian Congo. 
March 16. * 
nri Р- ~ Willams, T. P. and Stewart, G. T., Lancet, 800, 097 


Identification of Certain *Ketosteroids' 
from Cattle Urine as lonone 
Derivatives 


Іх recent years, our knowledge of l7-ketoeteroid 
excretion and metabolism in the human being has 
greatly increased. However, in the little research 
work in this fleld which has beer” devoted to cattle, 
great uncertamty has always prevailed regarding the 
nature of the compounds measured by the Zimmer- 
mann or Pincus reaction. All investigators are agreed 
that the steroids from oattle urine could in no case 
be identical with the 17-ketosteroids from human 

A short time ago we succeeded in identifying several 
of these compounds as ionone derivatives, which 
Prelog and his co-workers isolated from pregnant 
mares’ urine’. The in cattle urine of these 
substances had been surmised by Klyne (personal 
communication). One ofthe two main fractions, which 
we obtained by chromatography of the neutral ketonic 
lipid fraction from cattle urine, without regard за 
to whether it was urine from bull, cow or ox, proved 
to contain (2,3,6-trimethyl-benzal)-acetone (Prelog’s 
ketone J) among other, as yet unidentifled, oom- 
pounds. The other main fraction consisted almost 
entirely of 5-hydroxy-cts-tetrahydro-ionone (Prelog's 
hydroxyketone G) and a smaller fraction, which 
follows the second mam fraction, consisted of thia 
compound and 5-oxo-ots-tetrahydro-ionol (Prelog's 
hydroxyketone E). The presence in cattle urine of 
other ionone derivatives which have been isolated 
from mares’ urine, such as 5-oxo-cis-tetrab: -ionone 
(Prelog’s diketone D), 2,2,8-trimethyl-bicyolo-[0,0,4]- 
dekadien-5,7-one-4 (Prelog’s ketone K) and a bicyclic 
hydroxyketone of not fully established structure 
(Prelog’s hydroxyketone О), їз not exoluded, but aa 
yet not definitely proved. 

It is very remarkable that all these substances 
react in the Zimmermann test. The absorption spectra 
of several of the coloured compounds are identical 
with those of cattle urine extract: an absorption 
curve which falls contmuoualy from shorter to longer 
wave-lengths with a more or leas pronounced plateau 
at about 500 mp. One of the compounds (ketone JY 
even gives & pure violet Zimmermann colour which 
is similar to that of 17-ketosteroids. It shows a 
distinct absorption maximum at 580 mu and low 
absorption at shorter wave-lengths. 

With the Pincus t the hydroxyketone G gives 
а blue-violet colour with an &beorption maximum at 
550 mu, identical with the colour given by the second 
main fraction from cattle urine extract. In some 
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чавев this &beorption maximum appears in the Pincus 
solour of the total ketonio fraction. This maximum 

188 alao been described previously by Meschaks 
and by Mixner and Saunders. 

Among these ionone derivatives, which form by 
‘ar the greater part of the compounds determined 
by the usual ketosteroid reactions, & few 17-keto- 
steroids oocprred in minute quantities. Three of 
wtheee could be identified with more or lees certainty 
as dehydro-ept-androsterone, etiocholanolone and 
ll-hydroxyandrosterone. In any event, the large 
amounts of the testosterone metabolites andro- 
sterone and etiocholanolone, which are excreted in 
Whurman urine, were shown to be absent in cattle urine. 
Thig i» most peculiar, as testosterone is believed to 
occur in the cattle organiam. It was isolated for the 
Würst time from bulls’ testes by Laqueur in 1935. 
These findings, however, are in accordance with the 
very low content of androgens m bulls’ urine. 

As to the origin of these ionone compounds, it is 

very likely that they are derived from carotenoids 
(Prelog ei al). Bearing in mind the fact that the 
ionone derivative 5-hydroxy-cte-tetrahydro-ianol, 
which Prelog and his oo-workers isolated from 
eS пты urine (diol A), has alao been found 
in bulls’ and pregnant cows’ urine by Broadbent, 
Brooks and Кіупе?, and that horses and cattle mainly 
feed on the same oarotene-rich material, it іа not 
surprising that the same carotenoid derivatives 
«should occur in the urine of both kinds of animals. It 
seams very probable, therefore, that these compounds 
will oocur also in the urine of other animals whose 
food is rich in carotenoids, and that they will interfere 
there with ketosteroid determinations. We found in 
Le ee 

Full details of this work, which is still in progress, 
will be published elsewhere. 

We are much obliged to Prof. V. Prelog and his 
co-workers, Dr. B. G. Engel and Dr. J. Würsch 
pub по еше па wil panpin of Ше ооо 

for identification purposes. Thanks are 
also due to Dr. W. ООВ far valubble 
information. 

This work ta RAGGA by ihe Agxisditural ДЕ 
Counoil T.N.O. and thanks are due to Prof. L. Seekles 
for laboratory facilities and his interest in the 
inveetigation. 

A. Н. Нотт 


Laboratory of Veterinary Biochemistry, 


State University of Utrecht, 
Utrecht. 
May 8. 
* Meschsla, P. т) : Оре Foundation 
Ж, P DM E LS J. Dery 
* Prelog, V. Ян», Сыт Да 1709 (1948 1632 (1040); 
ма ); 3$, 1725 (1 35 001 ( ум чн) 


EDO L R, » Brooks, В. V., and куше, W. Biochem. J.. bë, ті 


Effect of CEstrogen and of Vitamin А on 

Vaginal Cornification in Tissue Culture 

RaaonmwT interest in the rodent vaginal epithelium 
аз & target organ for studying the interaction of 
dietary and endoarine factors! has led to an investiga- 
tion of the post-fostel vaginal epithelium of the rat in 
tigsue culture. Whereas Emmens and Ludford’ were 
unsuccessful in а similar attempt, quite recently 
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Hardy, Biggers and Olaringbold? were able to culture 
the mouse vaginal epithelrum by the hanging-drop 
method and demonstrated the sensitivity of this tissue 
to œstrogenio substances. 

In the present investigation, 99 explanta of the 
vaginal epithelium ‘of eleven prepuberal rata (8—4 
weeks old havefbeen suooeegfully for one to 
nine days in watch glass cultures*.5, and keratiniza- 
tion has been produced preoooiously by means’ of 
cestrone (0:18 mgm./100 ml. media) added to the 
nutritive medium. It waa found, however, that the 
control vaginal epithelium cultivated in a standard 
medium also underwent keratinization, although not 
as rapidly as that treated with the folliculoid. 

Before cultivation the epithelium is in the 
only one or two days 


although not hyperplastic. Up to the second day, 
the control groups appear much like the tissue before 
cultivation ; but ing the third or fourth day the 
cells beneath the original cuboidal epithelium become 
squamous, and by the fourth or fifth day have formed 
a typical stratified squamous epithelrum and keratin. 
On continued cultivation, the epithelium becomes 
highly cornified and is histologically indistinguishable 
from that treated with estrone. Careful examination 
of the control photograph presented by Hardy e£ al.? 
shows the beginning of a stratified squamous epi- 
thelium beneath the superficial cuboidal cells in ther 
96-hr. culture of mouse vagina ; im our experimenta 
with rat tissue the cuboidal cells are afterwards 
sloughed. 

These results confirm the observations of Hardy 
ві al. that cwtrogens have a direct action on the 
rodent vaginal epithelium йз vitro, but the local 
response to & steroid under the simplified conditions 
of organ culture may not be evoked in the same way 
as a systemically distributed steroid in vivo. Thee 
in vitro resulta, therefore, do not exclude the 
bility of metabolic ‘activation’ as suggested by 
and Roberts‘. 

The tendency for the control 
keratinization may be due to ee et as available 
vitamin A. Recent i ta have shown that 
mynihebtio vitamin A ed to the control culture 
medium not only suppresses keratinisation but also 
induces the uction of a mucus ing epi- 
thelium (cf. Fell and Mellanby’s observations’ on 
chick ectoderm im vitro). On the other hand, а con- 
centration of vitamin A which inhibite keratinization 
in normal medium does not prevent but only delays 
oornifloation in the pe of A detailed 
report of this work will be published in the near 


Raywonp H. КАНН 


(Fellow in Cancer Research of 
the American Canoer Society) 
Strangeways Research Laboratory, 
Wort’s Causeway, 
Cambridge. 
May 18. 
!Kahn В. and H. 516 (1 ; Amer. J. 
ee e A. Selence, 111, (1950) 


* Mmumens О. W., and Ludford, E. J, Nature, 145, 748 (1040). 
"Harte. Mong), stre J. D. and Olaringboli, P. J., Meters, 172) 
and Robison, B., Biochem. J., P3, 767 (1029). 


B. 

pipere ud H, J. Physiol., 119, 470 (1963). 
Roberta, 8., ‘“Beoent H Re- 

Szego, C. Ha s Tr Progress m Hormons 
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Local Anssthetic Potency and Penetration 
of Monomolecular Layers of Nerve Lipoids 


Іх an attempt to find the site of action of local 
ansethetiog in peripheral nerves, we have endeavoured 
to discover whether & correlation existe between the 
ansethetio potency of some local anwsthetios and 
their penetration of a monomolecular layer of nerve 
lipoids. 


Table 1. Міштысми AxmerumO OOKOENKTARATION, 
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Ceo against the Ringer solution was measure 

Table 1 shows the increase in preasure produce 
by the minimum anmethetic concentration of the flv 
local ansesthetice and of i i aaa In additio 
is shown the number of mo. which penetrat 
рег orm." of the monolayer at the minimum anesthetm 
concentration. These nunibers were caloulated b 
means of Gibbe's adsorption equation. 


IN PRESSURE ги FEN MONOLAYER, AND NUMBER OY MOLBOULES PERXETRATUM 
тий MONOLAYER. pH 70 


In ootumns 8, 5 and 7, procaine is set equal to 1 








The ansethetio potency was estimated ва the 
minimum anesthetic concentration, that is, the 
minimum concentration which produces anesthesia 
when distribution equilibrium of the ansethetio agent 
between ite solution and the nerve tissue has been 
attained. It was determined on isolated desheathed 
sciatic nerves from frogs (Rana esculenta). The local 
&nmebhetios investigated are all tertiary amines which 
in aqueous solutions will be partly dimociated. The 
anmsthetio potency of these local anmethetios depends 
on the pH of the anesthetic solution; it was 
determined at pH 7:0. Butyl alcohol was “акеп 
as a representative of an undisscoited aliphatic 
anmsthetic. 

The narve lipoids used for the monolayer were 
extracted from Pa nerves. The monolayer 
was spread оп & solution which contained 
0-01 Af sodium phosphate, pH 7-0, and the area of 
the monolayer was adjusted to a pressure of 10 
dynes/am. This area was kept constant during the 
experiment. Varying concentrations of the local 
anasthetios were injected іп the Ringer solution below 
the monolayer, and after careful stirring, the increase 


NUPERCAINE TROPACOCAINE 


20 COCAINE 
TETRACAINE 








оомоо- 
mido 





The order of the ability of the six anæsthetics t< 
penetrate the monolayer followed that of thei» 
anesthetic potencies ; but the inorease in pressure ir 
the monolayer produced by the minimum ansathetic 
concentration of the six anesthetics differed (Table 1, 
ool. 4), and the numbers of molecules penetratinge 
per am.* were also different (col 6). However, in 
view of the large differences between the minimum» 
angpeathetio concentrations (1: 920, or if butyl aloohol 
is included, 1: 18,500), the differences in the resulte 
from the monolayer are so smal that there 
seams to be a correlation between the ansmethetio 
potency and the penetration of a monolayer of nerve 
lipoids. 

А. more detailed reporb of this work will appear 
in Acta Pharmacologica ei Toxicologioa. - 


| J. C. Вкос 
Mi rius of Physiology, 
niversity of Aarhus. 
April 14. 


Heparin and Histamine in Mast-Cell 
Tumours from Dogs 


TEA granular basophil cell of the tissues, the mast 
cell, has for long been thought to be the source of 
heparin?. Recently, ib has been shown that the 
mast оеП is also rich in histamine, a suggestion first 
made on histological grounds! and afterwards oon- 
firmed by the finding of a strong positive oorrelation 
for mast cells and histamine in a wide variety of 
normal and pathological tissues*. However, up to 
the present, the only comparative study of mast cells 
for heparin and histamme in the same starting 
material haa been carried out on normal ox lung, 
in which the pleura especially yielded high values 
for all three‘. It is thus of some interest that we have 
recently obtained six ceses of subcutaneous mast ocell 
tumour from dogs for estimation of their heparin 
and histamine contenta. 

As described elsewhere’, tissue fór histamine 
estimation was immersed as quickly as possible after 
removal in 10 per cent (v/v) trichloracetio acid for 
later extraction and assay on the standard guinee pig 
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Table 1. HIMTANINB AND HEPARIN VALUES OF SIX CASES OF SBUBCUTAXEOUS list Сиш. TUMOUR FROM Doas 








Age 
Севе No. Breed Gr.) Bex 
I Terrier 10 x 
n Temer 7 M 
ш Golden cocker spaniel 10 F 
IV Golden Labrador 10 T 
y Boottto 7 т 
ҮІ м 








Heparin 

(ru./gm.) 
612 
1471 
a 








BouSwoools RE 
dH 
SOTEN | 
SEES 
ododd 








Mleum preparation or on the blood pressure of the 
-«tropinired cat, the of the response in each 

eso being by the use of mepyramine. 
шене Sar heparin өл iad was ‘laced аў Lo nime 
ime in water containing в few drops of chloroform 
ind was later with trypsin at pH 8 and 


- The results are presented in 
he àooompanying tables. Table 1l liste the breed, 
ge and sex of the dog and the site of its tumour. 
ЭЁ importance for the interpretation of the histamine 
values is the delay (shown in the sixth column) 
hich elapsed between removal of the tumour and 
mig preservation in trichloreoetio acid. Attention has 
weviously been directed to the ive loas of 
Жамаш th all fragmani of excised tame exposed 
o air or immersed in water*. Table 2 gives average 
sontrol values for histamine and heparin in a series 
X non-mahgnant tissues taken from normal or 
umour- i dogs and placed at once in tri- 
ihloraoetio or chloroform water. 


Mable 2. AVERAGE CONTROL VALUBS ғов HIFTAMINB AED HEPARIN 
ти NON-NALIQKAN* TISSUS FROM Doas 





low histamine value in case IV being no doubt due 
~in part bo the del&y which occurred before this small 
-pecimaen was treated with trichloracetio acid and 
in part to its having been sent to us wrapped merely 
in & swab moistened with formalm. A similar delay 


occurred with VI: however, this was an 
exceptionally large tumour and only its compara- 
tively fresh central ion was used for histamine 


assay 48 hr. later. heparin values also showed 
considerable variation, and here it is of mterest 
to observe that the tumours with the highest heparin 
contents were also those which contained the highest 

ion of mast cells filled with strongly meta- 
chromatic granules. Indeed, when distant metastases 
were present, we found it possible to anticipate 
histological evidence of tumour mast cells in other 
organs by the demonstration of their raised histamine 
and heparin values. 

Thus, so far as conditions in the dog are concerned, 
it is clear that not one but at least two highly potent 
pharmacological substances are present in the tissue 
mast cells—heparin and histamine. 


Full details of these tumours will be published 
elsewhere. 


Department of Pharmacology and Therapeutics, 
University of 8t. Andrews Medical School, 
Dundee. 


К. W. Heap 


Department of Veterinary Pathology, 
Royal (Dick) School of Veterinary Studies, 
Edinburgh. 


Eley, J. F., J. Path. Bex. 08, 471 (1053). 

Riley, J. F., and West, G. B., J. Physiol., 190, 529 (1953). 
Riley, J. F, Solemos, 118, 332 (1053). 

Adams, 8. 8., and 8mith, К. L. J. Pharm. Pharmacol., 2, 836 (1050). 


Photographs of Serial Sections of the 
Lung projected rapidly in Sequence 
using 16mm. Film 


Tus course and condition of small b 

block of histological 
ted with ease or demon- 
With lung tissue, for ex- 


assistance ; but these methods usually entail the re- 
moval or clearing of surrounding structures. Alterne- 
tively, serial sections may be observed en masse by 
serial reconstructiona, thus overcommg, to some 
extent, the fact that the direct examination of serial 
sections in is too slow for & full under- 
standing of the plan of the tissus аз a whole. 

This communioetion describes a method for the 
visualization of a whole block of tissue histologically 
by introducing & regular short time interval between 
visual impressions of consecutive serial sections 
photographed on 16-mm. film. Preliminary trials 
with serial sections of rabbrta’ lungs have proved 


There are two pri blems, the first being 
the ineviteble loss of from the use of small 
the type of material and the power of magnification, 
but in the present trials it has not been severe enough 
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to Декан from "the T PUN of the projected 
` film. Tho use of 35-mm. film would improve the qual- 
ity of the picture, but exceptionally fine detail is 


The second problem is to match one section 
accurately to the next, and I have been fortunate 
in obtaining the use of & hand-operated Kodak ainé 
camera fitted with a sliding prism, which deflects 
sedis ca apr ir pta an ih HC es 
screen. The image of this screen was 
рео: ы Uu S ant 

inoipal features of the image were drawn in 
and erased after each change of field, and the 
Intensity of the light was adjusted to give an exposure 
time of 5 sec. The open positions of the revolving ` 


. the final spliced strips ‘were printed elsewhere. 


Before film was used, a trial was made with а 
short series of consecutive sections photographed on 
9 om. x 12 om. plates and matched by ink sketches on 
the -glass screen. Prints were mounted on 
кесар сү d ded i pec daraus eid 
each second could be followed seati This 
rate was used in the film, four frames. bemg 
aroo fori each’ tapas: section. (alec: “apeod 16 
frames/seo.). 

The flim sequence could not be presented in 
motion from the start. The projection of the first 
of the serial sections was maintained for about five - 
seconds to allow for the choice of a particular structure 
to be followed in the sequence. It was found necessary 
also to project the last section for the same length of 
time. Smoother sequence would be obtained using 
Very un pel жолоо Dut хата hi the lene 
are easily disturbed when out and а thickness of 7 p 
(melting point of wax, 58° О.) was needed to avoid 
moet of this displacement. Lung tiasue tends to 
become stre and distorted when out and 
mounted in paraffin wax. This was not obvious 
until the film was projected, when these defecta were 
seen to interfere, to some- extent, with the smooth 

of section detail The use of a firmer 

ing medium may solve this problem. A whole 

Tae ee D 

posted intl the features of the fllm had been 
assimilated. One sequance was prepared from sixty 
transverse sections (7 u thick) along the course of a 
branch of a lower lobe bronchus in the undistended 
lung of а rabbit,‘ and it was possible to trace the 
lumen of & small bronchus through several branches 
down to the related air sacs in 15 seo. The 
mode of branching of arteries and their 
relations to i were well shown, as 
also was the distribution of collections of lymphoid 

The further application of this method to the 
study of lungs other organs, normal or abnormal, 
should asist both in the evaluation of serial section 
material in general and in ite presentation for teaching 


purposes. І 
I wish to thank Prof. Geoffrey Hadfleld for his 
advice. 

Brax E. Налвр 


Department of Patho. 
figs Soh or ЛЕТ 
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Radio Emission from the Andromeda _ 
Nebula 


Ованвултіомв have been made at a wave- 

of 8-7 m. with interferometers of different reeolvip» 
powers to determine the distribution of radio brigh 
tees acroas the Andromeda nebula, M31, which he 
also been investigated at radio wave-lengths b 
Hanbury Brown and Hazard!. When observations a» 
made with small movable aerials, errors are cause 
by ion of radiation from adjacent radio star 

tion waa therefore obtained wit 
the present measurements by using several differer 
sections of the radio telesoope 


axes and aerial spacings available. The relationshi 
of the four axes used to the Andromeda nebula » 
shown in Fig. 1. 





Fig. 1. Relationship of the interferometer axes to the Andromeda 


Column 1 of Table 1 gives the recorded amplitude 
expressed as a fraction of the amplitude for rer 
spacing, the total intensity of the source, which was 
found to be 20 x 10-9 watta.m.-*(o./8.)-1. 

The -distribution of radio brightness projeotec 
on axis 1 is shown in Fig. 2, together with the strig 
distribution of the optical emission from M31, o» 
the mass as derived by Wyse and Mayall’ and of the 
expected distribution of radio brightness calculatedll 
using the same model as that derived by Westerhout 
and Oort* from radio measurements on our own 
galaxy. The recorded amplitudes which would be 

from the models of Wyse and Mayall andi 
Westerhout and Oort are shown in columns 2 and 8 
of the table. 

From Fig. 2 and from a co of the ampli- 
ioe fo eee va ees et Qu 
the source of radio emission extends to radial distances 


Table 1 




















wai. August 14; 1954 





0 20 10 60 80 
Angular distance from centre (min. of ara) 


Fig. 2 The 
Mayall model; 


the plane of the nebula which are considerably 
eater than either of the models. Further, examina- 
3n of the figures for axis 4 shows an even greater 
sorepancy between the observed and derived 
gures; the observations indicate that the radio 
nission also extends to very great distances normal 


: the plane of the nebula. The existence of 
moh a di ion of sources is of oonsiderable im- 
лапое. 


Weaterhout and Оогі showed that i$ is only possible 
› explain the observed distribution of radio emission 
om the galaxy in terms of sources distributed like 
тооц stars if an isotropic component is subtracted 
om the observed values.- They concluded that this 
эг is probably of PARAT origin, & 

ility whioh has been discussed further in & paper 
<у Shakeshaft'. The present observations suggest 
iat, in fact, most of this component may be 
ue to the existance of galactic radio sources dis- 
‘buted to great distances from the plane of the 


alaxy. م‎ 

In order to make an estimate of the magnitude of 
ив oo and in the absence of more detailed 
«formation, it is convenient to interpret the present 
Wbeervations in terms of two separate tions 
f radio sources: (a).& distribution similar to that 
scoposed by Westerhout and Oort, which contributes 
Bout a third of the total intensity ; (b) a distribution 
'hioh has approximately spherical symmetry and 
«tends to radial distances greater than 10,000 par- 
юв and which contributes about two-thirds of the 


stal intensity. With this model it can be shown ' 


18b an observer in the plane of M31 at a radial 
istance corresponding to that of the solar system 
ould find & brightness temperature in the direction 
< the poles of about 200° K. at a wave-length of 
"7 m. 

In order to make an estimate of the polar intensity 
‘hich might be produced by such a population of 
Juroes in our own galaxy, it is convenient to sup- 
-50 that the oo of the two galaxies are 
lentical ; the tive intensities in the polar 
irections will therefore be related to the total 
adiated by the two es. Westerhout and Oort 
howed that the intensity to be expected from 
he concentrated population of our own galaxy at 
ae distenoe of M81 would be 2 x 10-** watts.m.-! 
1—6) at 8-7 m. when corrected for the new 
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distanna вај, йе doen "ecc aU dhe us 
: associated with this population in M31 is approx- 
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imately 0-7 x 10-* wattae.m.-1(0./3.}-1. It therefore 
seems possible that the extended tion. of radio 
oe ee eee a 


brightness temperature of about 600° K., в 
which is comparable with the observed value of 


950° K. *. 

The observations of the Andromeda nebula have 
suggested the existence of a hitherto unexpected 
population of radio sources; э similar tion 
in our own galaxy might also acoount a large 
part of the so-called ‘isotropic’ еа 
radio emission. 

This work was carried out as part of a programme 
of research supported in the Cavendish Laboratory 
by the t of Scientific and Industrial 
Research, to which I am indebted for a maintenance 


allowance. 
J. E. BALDWIN 
Cavendish Laboratory, 
Cambridge. 
July 1. 

? Hanbury B., and Hazard, О, Mom. Not. Roy. Astro Soc., 

111, 357 1). 
? Ryle, AL, and Hewish, А. (In preparation). 
t Wyse, A. B., and Mayal, N. U. Astrophys. J., 08, 24 (1042). 
+ Westerhout, G. and Oori, J. E, Bull. Astro. Ned., 11, 923 (1951). 
aes ке азе үнүш ашсын: 
* Baldwin, J. Н. peeparetion), 


Recession of the Galaxies in Eddington’s 
Theory 


Tus first i formula in Eddington’s 
“Fundamental Theory" (Cambridge, 1946) is (p. 6) 
BAN = 20 (1) 


where К, is the radius of an Einstein universe, N 
the number of particles and o the uncertainty oon- 
stant of the physical origin. Einstein’s formula for 
the total maag, considered as equivalent to {№ hydro- 
gen atoms each of mass m, gives the independent 
relation (p. 10): ` 


BAN = ymjro — 8:95 x 10-5 am. 


From (1) and (2): 
B, = (2o)']8-905 x 10-9, 


(2) 


(3) 


and Eddington finds Lemattre’s limiting speed of 
proce ош кые с: 8) to be 
572 km.[gBec. per megaperseoc. For this “most accurate” 


determination, he uses in (8) his formula for l/o as 
& numerical multiple of the Rydberg constant. The 
‘observed’ recession-factor he estimated (1044) to be 
560 km./sec. per megaparsec, in agreement with his 
result. 


In reviewing this book, I noted one! error, whioh 
occurs on p. 5 just before the result (1) above; this 
implies that in (1) 2a should be Зс. Thus the value of 
R, in (3) should be multiplied by 9/4 and V, by 4/9; 
the same change applies to his determination V, = 
585 based on ton—proton scattering. This change 
i nob in config with recent astronomical obeerva- 
tion; for Baade has found’ that current estimates 
of the distances of the galaxies should be doubled, 
so that the recession factor should be halved. 
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кенеа (уар Sho Koc. Бао 
of N with Eddington’s purely theoretical value 


8 
gx2m x 186; but it does not affect his calculated. 


values of the microscopic physical constanta (in 
Chapters 2, 8, 9 and 11). 
N. B. BrATER 
University, Leeds. 
May 18. P 


1 Ph] Mag (7), 88, 299 (1947). 
“of. Hubble, В. P. Obeersstory, 78, 102 (1053) 


Thermodynamics of the Two-Fluld Model 
of Liquid Hellum H 


Tus two-fluid model for liquid helium П first put 
forward by the late F. London! has been largely 
accepted as at least a very useful working hypothesis. 
Hoe eb M a е 

ee посао 

i an entirely satisfactory solution. Бо? 

example, Gorter! has pointed out that an lice tion. 

Gf sles phase rule tada tos unique br ele bolus for the 

co-existence of the two fluids and the vapour phase, 

whereas, in fact, a whole range of such points is 

observed ; and he has that this may be 

explained by assuming that the Gibbs funotion for 

the fluids and vapour is not linear in the oonoentra- 
tions. 

In this communication an alternative 
of this anomaly is put forward based on 
thesis that there is chemical equilibrium between the 
normal and componenta. This hypothesis 
seems reasonable, if not inevitable, since whatever 
the exact mechanism of the transition from the 
normal to the superfluid component, the very fact 
ee A ee) sns козы 
of temperature ) would seem to imply 
ч ier sigh in cao porte bn lee ты. 
components for any given pueri of the liquid. Sup- 
pose, then, that U is the internal energy of a mass m 
of the liquid of volume V and entropy S, and let 
m, and m, be the masses of the normal and super- 
fluid componente, ‘If we define the 
chemical potentials o two components to be 


dU 
- (Z Tsm’ T Coa : 
then for а general infiniteeimal' reversible change : 
dU = — pdV + Таз + pidm, + pidm. (1) 


If u, з, and 1/p are the specific energy, entropy and 
volume, respectively, equation (1) may be written : 


du = (р/р%}Чр + Tds + Ф.с, + Pedo (2) 
where 


tion 


тут. 
о, +o = 1, 


: €, = o mijm o, = 
Since 


we have: 
du = (p/p*}dp + Таз + (91 — Ф,)с;. (3) 


- But the oondition for chemical equilibrrum between 
the two components is expressed by Фф, = фу, Binoe 
mass is conserved im the transition between the two 
- components. Therefore : 
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du = (plp')dp + Tds; En 


that is, Xa nonum MU о раа ашу P 
U — mu, so that: 


U = mules) = mu(m|/V, Sim). = 
This means that the internal energy of the fiom 
ee ee M E combinati: 


m= m, + ту; во that, although we regard the bo 


tan OF 
чел роо ка кра a dd 


theory developed i 

be applicable to any equilibrium mixture of tv 
isomeric components. In this connexion, в oor 
paroon тина e ро ert 


for t» 


states 
that the chemical potential of the superfluid cop 
анун Should have the same value in each. Bi 
m equation (5) it follows that the chemical pote: 
tial of the superfluid component is given by : 
- g, (= 


are E ae И 
ое EDS заво ратан Af ваши 
fluid, namely : 


where 
the b 


g = u — sT + plo. ( 


Therefore, the equilibrium condition for the tw 
connected mases 4 and B is 


GA = gB- ( 


‘If, now, the states of the two maases differ onJ 


slightly, the equilibrium condition becomes 


3g - 0, (r 
that 18, 
— «Т + pip = 0, (le 
and Bp/3T = в, 


which is the accepted formula for the therm 
mechanical effect flre& derived by H. Londont o 
the assumption that the вирее component he 
zero entropy. 
Tt is clear that the derivation of the formula f 
ааг 
equilibrium mixture 


ponents. 
theory could apply in practice to any mixture apa» 
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xm liquid helium П, or an 
=h exists; since а temperature 
ni- le 

oh a mixture would 

at, by means of the permeable component, which 
уша ultimately result in the diss of this 
Miference. In case of liquid helium II, however 
more the semi-permeable membrane is replaced by 
fine capillary through which only the superfiuid 
4mponent may pass, a continuing temperature 
Waferenoe is possible because the superfluid, having 
To entropy, is entirely incapeble of transporting 
my heat from one container to another. If this 


WKect in 
Wor addet ae prof. The more general relationship 
mp/oT)p = may be derived immediately from 
wuation (8) varying conditions in A while keeping 
:08e in B constant. 
J. W. HmarvgL, 


partment of Applied Mathematios, 
The Queen's University, 
Belfast. 
May 7. 


ondon, F. Nature, 141, 648 (1988). 
torter, О. J, Pkysios, 18, 523 (1040). 
«mita, A., “Dis Theone der Allotrople” (Barth, 1021). 
andon, H., Proe. Roy. Soc, A, 171, 484 (1089). 


Molecular Weight and Volatility 


I wiSH to direct attention to the fundamental 
fect of molecular mass on volatility, since it doos 
% support the widely accepted view that volatility 
soreases with increase in molecular weight. The 
«tter view relies on the various relation- 
mips between molecular weight and: boiling point, 
arb ib has no theoretical basis. Indeed, detailed 

*uments will be presented elsewhere suggesting 
«at these empirical relationships are fortuitous and 
iat the в increase in boiling point with 
molecular weight is due to other causes. By contrast, 
ie fundamental effect of mass on volatility has a 
woretioal background and affords а rational explana- 
оп of certain boiling-point ‘anomalies’. 

The fundamental effect is clearly revealed by the 
omparison of vapour pressures of 'unda differ- 
ig only in isotopic composition (‘isotopic molecules’). 
hese comparisons are least complicated by differences 
1 intermolecular forces. and it can be assumed that 
ifferences in vapour pressures are due to the effecta 
w mass alone. The relative vapour pressures of 
sotopio molecules’ vary in а ooi 

; is intriguing to find that the ter species is not 
Iwaya the more volatile. In fact, the review by 
uals" of hydrogen and deuterium compounds 
mows that the relative vapour preasures vary with 
-mpera&ture in the sense that higher temperatures 
avour the volatility of the heavier species. Similar 
ehaviour by other ‘isotopic molecules’ was reported 
y Urey’ and Btokland*'. However, this peculiar 
ehaviour is explicable in terms of statistical thermo- 
ynamiogi44 although а rigorous treatment seams to 
e confined to ample cases such as that given by 
Tbbelohde*. 

If this mass-effect is fundamental, then it should 
+ a general phenomenon recognizable whenever 
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lex manner, and. 
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vapour preasures of two compounds are compared. 
However, it is a second-order effect usually obecured 
by the greater effect caused by differences in inter- 
molecular forces, and is only disclosed in favourable 
circumstances, for example, isotopic molecules. 
Nevertheless, a novel example of this phenomenon 
was recently reported by Bradley, Mehrotra and 
Wardlaw*. They found that some tetra-alkoxides 
of hafnium, Hf(OR), were more volatile than the 
corresponding alkoxides of the lighter element 
zirconium, and preliminary vapour-preasure measure- 
ments showed the molar heats of vaporization of the 
tertiary amyloxides M(OCMe,Et), (М — Zr or Hf) 
to be practically Clearly, because of the 
equalization of intermolecular attraction, due to 
shielding of the central atom, the fundamental effect 
of maas on volatility is being saserted in æ ‘super- 
isotope effect’. Moreover, this theory predicta a 

super-isotope effect as a general phenomenon оосаг- 
т он o systems such as MIX, and 

Xe, where MI and МИ are n-valent elementa 
with nearly identical atomic radii and X ів a univalent 
shielding group. Besides zirconium and hafnium, it 
seemed likely that compounds of niobium and 
tentalum and also molybdenum and tungsten might 
fulfll these conditions. A survey of the literature 
revealed that this is indeed the case, as is shown 
in Table 1, which gives data for pairs of oom- 
pounds in which the heavier species is the more 
volatile. 


Table 1 

















The relative boiling points of these ‘anomalous’ 
pairs are quite inexplicable in terms of the con- 
ventional empirical rule connecting volatility oe 
molecular weight, yet this behaviour is 
She basla Gt what CEE provosed da Шет 
effect of molecular weight on volatility. This theory 
will be presented in full elsewhere ; meanwhile, experi- 
mental work is proceeding to test further these ideas. 


D. О. BRADLEY 
t of Chemistry, 
Birkbeok College, 
London, W.C.1. 
April 28. 


1 Clouston, E, Ж. Alaktroohem., 44, 21 (1038). 
* Urey, Н. O, J. Chem. Soc, 576 (1947). 
' Biokland, K, Kel. Noreke Vidensbed. Баара Fork , 18, 128 and 


* Bradley, D. O., Меге, 178, 260 (104). 
5 Ubbelohde, A. R., “Modern Thermodynamics”, 160 (Oxford, 1052). 
* Bradlay, D. O., Mehrotra, В. O., and Wardlaw, W., J Chem. Soc., 
1034 (19053). 
"НЬ, W. O., and Watrbrother, F., J. Chem. Soo, 3061 (1951). 
s Alexander, К. M., and Fairbrother, F., J. Chem. Soc., S 323 (1019) 
А. B. '"Yinorine Ohsmisiry", 1, 113 (Асайелцо Press Ino, 


1 
1 Bidgwiok, X. V., “The Chemical Mierenia", 1, xxix (Oxford, 1050). 
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APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 


E 
optical ), m Central Research Hstablsh- 
ment П of the Natrona] Oval for work 
ooneerned with the study of methods of sul instru- 
mentation for use In mines, and to design, develop and prove instru- 
techni таш rf 
Ho күне, Grosvenor Place, London, 8.W.1, TT/81 

Gopoars (with s university with honours, or 
equivalent, with all the subjects of [t] Чалйуга,; 
or other such qualficahons and experience Я 
and ОВОРНҮШОТЯТЕ (with a with honours, 
or equrval with a major (three year hyxlos. 
geology, ma tos or other te subfect) in the 

of National for 


IW 
September 13 
: Е Baremo O p AM E S sedie: t least three 
a 
postgraduate шешт га1 resesroh ex реси at the Minwiry 
London оа and 


Industrial Bervios 
Betentfio Branch, 80 Old Buriington Biree&, London, W.1, quo 
x т 

BAADER IK ASIAN ANTHROPOLOGY a4 the School of Отепіа] and 
Academic 


Colonies, 1 Gordon London, W.0.1 (October 18). 
IN оао а Makerere 
College, U of East Afrioa—The , Inter- 
Бапсашоп ш the Colona, 1 Gordon 


or OXGANIO OHI, Hxperimental Officer or Assistant 
Jxpecimenial Отот grade in the Insecticides Department, to assai 
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їп work on insect biochemistry m relation to the mode of 

Insecticides — The Becretary, Rothamated зо родо 0 Bien 
"тта, шло SRE ee D 


London, 8 W.1, quoting BOD. 
Taria ix ЖООК wt the 


ogy, petrology or 
DEPARTMENUT OF уеге Hei of Departmen 


) IN THE 
of Geo U Со: Merk 
Brett of G logy, University College, Bolenco Buildings, 


REPORTS and other PUBLICATION! 


(not included in the monthly Books Supplement) 
Great Britaln and Ireland 


a 


Winchester Natural Boalety. 1050—53. Pp. 4® 
(Winchester: Wi eRe qued) (o9 
Btation. No. 65 : Finishes о> 
Potyvinyl (PYO) and (PVA). Pp. 5. 34. Digest No 
66: and with Notes on Wee Bot in 
and on Floating Floors Pp. 4. 34. No. 67 
Miscellany. .4. 34. Stationery Office. [29 
NE X Acc Pera e I ANA 
. 19. H ‘or 1 
Hducation and in the Рай of Val. C 
Fac ler giten ) Pp. 82. A ADi ру pro 
(London : 0 
Management, 1064. 35. Od. = 
Forest Products Research Board, with the Report of e 


X rin Ba M. Pp.20. (London: uh Roble 
о. : evo 
bond TRO Mi 
Other Countries 
pn ote 23 
» Dares Balaam: dom . N. 2р 
1954) Be. I 


Ton Prot Mar Вы 
(Rureh ; B. Hire V: 


ic we — 
mc. of Ooxipaicnkl Heath, 1966) um 
yA Fone Tunt. Рр, кїт EDO FO mapa. ге d 


Wi сеа а. Nummer § (Ма 1902 


Angewand 
Band 1, Heft 1 (Oktober 1963). Рр. 
TR оаа 4 ant tical 


lbi des 
ан der aktuellen 
don und Hra ton Yon Dr. aliat Panda. Рр. 22. 
Kimingen . We 1954.) zu 
Memoirs of the Indis Department. 80 1: 
аот В eg corr Pp. 1+61 d ce. TE 
a T Н 
Manager of Publiostions, 1063 953.) 3 rupees, 2 annas ; A [295 
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TECHNOLOGICAL AND 
TECHNICAL EDUCATION IN 
BRITAIN 


‘HE very guarded statement which the Chan- 

oellor of the Exchequer made in the House of 
Commons on July 18 indicates that official policy for 
technological education in Great Britam is at last 
taking shape, though thére was no indication of any 
policy for technical education which should be 
developed pari passu. As already noted in Nature of 
July 17 (p. 111), Mr. R. A. Butler stated that, in 
accordance with his request., of July 19063, the 
University Granta Committee had submitted its 
report and recommendations for the development of 
higher technological education otttaide London, and 
that, after conmdering ita recommendations, he had 
approved plans for developments, mainly at Glasgow, 
Manchester, Leeds and Birmingham. Mr. Butler 
indicated that provision was also made for develop- 
ments elsewhere; but that they would take place at 
institutions already in receipt of recurrent grants on 
the recommendation of the University Grants Com- 
mittee. It would be necessary, accordingly, to 
increase the resources available to the University 
Grants Committee, both for recurrent and non- 
recurrent purposes, in the last three years of the 
quinquennium. 1952-57. 

The Chancellor is now considering the timing of 
these developments, some of which, he hoped, would 
start in the next academic year; and the further 
statement, which he promised to make in due oourse, 
will no doubt give details of the proposed increase in 
the vote for the University Grants Committee. Those 
details, if the Government is reasonably generous, 
should themselves attest the wisdom of the Com- 
mittee’s refusal to disperse over too wide a field the 
strictly limited allocation which can be spared to 
higher technological education from khe national 
resources at the ‘present time. Meanwhile, the 
University Grants Committee has rightly resisted 
the temptation to spread thoee resources over six or 
more institations as suggested in the Percy Report 
of 1945, still more over the fifteen or twenty regional 
colleges suggested in the report on the Development 
of Higher Technological Education submitted to the 
summer meeting of the Association of Principals of 
Technical Institutions and the Association of Teoh- 
nical Institutions* last June. That report, which 
followed broadly proposals advanced by Principal 
J. C. Jones to the latter Association in February, 
was concerned with securing adequate regional cover ; 
but it failed to distinguish between technical and 
technological education. Nevertheless, the report 
proposed that the selected colleges should all reoeive 
contributions from the central government amounting 
to not lees than 75 per cent of the dgreed net ex- 
penditure. It was also proposed that these colleges 
should provide advanced courses and facilities for 
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postgraduate studies and research for a region rather 
than. the area of a particular local education authority, 
and that, accordingly, they should be financed by 
grants covering a period of not less than three years 
and administered solely by a governing body on which 
the industry and commerce of the region as well as 
local education authorities should be represented. 

It may well be & matter for consideration how far 
it is desirable for technical education to be given 
‘nore independence from local authority control ; con- 
tinuity, greater freedom and improved conditions of 
service for the staff of technical colleges could be 
bought too dearly if local interest and co-operation 
should be adversely affected. The development of 
technical education depends largely on such local 
interest and co-operation and, to the extent to which 
they are secured even under the existing arrange- 
menta, it should be possible continuously to improve 
conditions so that staff of the requisite quality is 
attracted and retained, and provided with the 
facilities for effective research аз well as teaching. 
What needs to be remembered is that the technical 
colleges are doing & job no lees important than, but 
complementary to, that of the technological in- 
stitutions. It is not & matter of one type of institution 
bemg inferior to the other, but of providing each 
with the most appropriate conditions for efficiency, 
and apportionmg the available resources between the 

` two types of institution in accordance with the needs 
of the country. 

That is the reason for some doubt, in the absence 
of fuller information, as to whether the resources 
available for higher technological education are not 
even now being distributed too widely. Great Britain 
clearly cannot afford the resources necessary for 
developing five major technological instatutions of 
the type of those at Massachusetts or Delft, nor 
should it be assumed aa yet that that 1s the intention 
of the Government. All that can be said at present 
is that the Government’s plans contemplate the 
development of the Imperial College of Science and 
Technology into & major technological institution 
of university rank. It can safely be assumed that 
such development wil not diminish the fructofymg 
interaction and intercourse between the pure and 
applied sciences, or between them and other flelds of 
study which the authorities of that College have 
shown themselves so anxious to promote. The pro- 
poesla announced on July 18 appeared to contemplate 
the development as independent institutions of 
university rank of the Royal Technical Oollege, 
Glasgow, and the College of Technology, Manchester ; 
but Mr. Butler’s subeequent statement of July 20 
seemed to deny this, though in view of existing 
relations between the latter College and the University 
of Manchester the position is not clear. Lord Woolton 
has already indicated that it waa contemplated that 
the latter College ahould become independent, with 
its own governing body and a substantial govern- 

' ment grant, and the implications of the Government's 
proposals are already being considered by the 
Manchester City. Council. 

z The: Manchester College of Technology has close 
27888 with the University of Manchester, and Lord 
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Salisbury, during his visit to Manchester, indicat 
that these relations would be maintained under ЫШ 
new arrangement. Nor is it likely that in the develo 
ments at Glasgow there will be any interruption 
such interaction and intercourse, or any eaxcesai’ 
segregation of specialities. At Leeds and Birmingha 


. it would appear that developments will proce. 


within the framework of the existing universr 
departments of technology, and so far as the Gover 
ment's policy is disclosed, accordingly, it wou 
appear to take care of the great danger of segregatic 
against which Sir Philip Morris, Sir Richard Sout’ 
well, Lord Eustace Percy and others have warned » 
во plainly and to be seeking to improve and develc 
existing mstitutions rather than create entirely no 
ones. Three clear lines of evolution can be discernee- 
none of which appears likely to depart too far or tx 
abruptly from our tradition of multi-purpose institi 
tions, yet all of which would appear to offer reasonab. 
soope for experiment with new ideas and ne 
methods. 

Discussion on the expansion of higher techn: 
logical education in Britain should in future tur 
more on the tactics to be used rather than on the 
policy to be pursued, subject to the reservation tha» 
no policy for higher technological education will mee 
the nation’s needs without an adequate policy fo 
technical education. Education must be viewed ® 
a whole, and the available resources—fnanc 
materials and man-power—allotted in accordanc 
with some reasoned appraisal of the situation as : 
whole and of the complex interrelations of which th: 
shortage of soenoe teachers has at least helped te 
make the nation better aware. Technological educa 
tion cannot be expanded without due regard to th 
general needs of the universities, of technical educa 
tion and of secondary education, and indeed of adub 
education in general. As the Percy Committee 
pointed out, technical education needs to be sur 
veyed and planned as a whole, and in the field o 
adult education as well as 1n ita technological studie 
it requires co-ordination with university education. 

This emphasis of the Percy Committee on diversity 
of function has frequently been ignored 1n subsequen: 
discussions. Had the comment of the report that di 
versity of function is not inconsistent with equality o» 
status between the technical colleges and the institu 
tions speorfically for higher technological education 
been heeded, the futile discussions about awards would 
scarcely have persisted into the recent report fror 
the Assocation of Technical Institutions and the 
memorandum of the Parliamentary and Soientaflc 
Committee. Fortunately, some at least of the papers 
such aa that of Mr. F. H. Perkins, given at the Con. 
ference of the Associations of Technical Institutions 
and of their Prmoipals, showed a clear idea of the 
situation and of industry’s need for both technicians 
and technologista. 

Mr. Perkins, in his paper on mdustry and technical 
oollegee, to some extent followed ideas expressed by 
Dr. P. Е. R. Venables ab the North of England 
Educational Conference (see Nature, January 30, p. 
197); but the plan for which he pleaded would oon- 
centrate major developmente in two or thres technical 
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одов rather than the twelve or fifteen suggested 
г Dr. Venables. These, however, would provide 
wali-time and sandwich courses for selected students 
an advanced level, organized on в residential basis, 
which the students could participate fully in the 
«nmunal life of the college, much as Dr. Venables 
ча urged. These developments would be accom- 
mied by a further increase in the number of studenta 
king firat degrees in acience and technology at the 
riversities, so as to reduce a deficiency in the supply 
` scientists and technologists, which by 1955 is 
cely to exoeed considerably that forecast in the 
-arlow Report. 

This policy, so far as can at present be judged, 
ay be nearer to that which the Chancellor of the 
xchequer contemplates than the more diffused 

mrogramme suggested by Dr. Venables or Mr. Jones. 
T. Perkins was dealing more particularly with 
idustry’s requirements for recruits capable in due 
urse of filling its more senior ровів. Stress was 
soordingly laid upon residence, a broad curriculum 
«sed. on science and strong seminar activities as the 
ost likely means of developing the qualities required. 
he need will not be met by measures which merely 
«ovide increased opportunities for those studying 
«ader the handicap of evening classes or long daily 
»urneys to and from home. 
The first need is to provide for the expansion of 
igher technological education in a way which will 
upply industry with technologista of the calibre and 
otentialities it requires; but that expansion must 
ot be at the expense of the technicians which it 
squires in even greater numbers. For the chemical 
adustry, Mr. Perkins said that the number of such 
«er and women with lewer scientific or technical 
pualifications and experience required is probably 
bout fifty per cent greater. To provide such men 
nd women and also leas highly qualified tech- 
micians (which for other industries may well out- 
mumber technologists by five to one) is the primary 
esponsibility of the technical colleges and the funo- 
ion which has to be most closely related to local 
«coeds. One difficulty in the development of higher 
echnological education at the Manchester College of 
Wechnology is likely to be the College’s responsibility 
or providing the local education authority’s national 
certificate courses, a responsibility that cannot be 
wlivested until subsidiary colleges are built. The way 
eo which the expansion of technological education ів 
inked with that of technical education could not be 
setter illustrated. 

The corollary of the proposals announced by Mr. 
Butler is in fact a clear statement of the policy which 
che Minister of Education proposes to adopt in 
sxechnical education. Of that Miss Horsbrugh gave 
чо відп when she was addressing the annual con- 
erence of the Association of Education Committees 
at Scarborough on June 25. Her claim that at the 
and of April £12 million had been spent on building 
technical colleges since the end of the War, another 
£18 million on those still under construction and that 
xxpenditure of а further £4۰5 million was projected 
joes not amount to a policy, any more than her 
‘easonable plea for more co-operation between local 
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authorities or her promise to issue regulations which 
would minimise the causes of friction in financial 
arrangements. 

It is not only, however, in respect of financial 
arrangements that a lead from the Minister could 
help to remove friction and foster co-operation. A 
clear statement of policy and of the resources to be 
made available for the development of technical 
education is easential in order to secure the oo- 
operation of industry, and it might also facilitate the 
establishment of effective relationships between the 
colleges of technology and the university departments 
of technology and the technical colleges. As Miss 
Horsbrugh rightly pointed out, it is not sound or 
economically possible for the teahnical colleges to 
serve all the needs of an area, and the exact means 
by which needs, and especially the advanced needs, 
are best satisfied will vary from aree to area. But 
until some overall picture of the Government's policy 
&nd plans can be seen, it will be impoesible to remove 
by reasoned argument and discuemon the dis- 
appointments, sometimes rooted in local jealousies 
or history, which the wisest selection is liable to 
engender, and to secure co-operation and goodwill. 
The goodwill and understandmg of the local author- 
ities are essential, moreover, if conditions of service 
in the technical colleges are to be such as to attract 
staff of a calibre to undertake usefully either con- 
sulting work or research, and to win and hold parity 
of status with the institutions for technological 
education. 


BRITISH BIRDS 


The Birds of the British Isles 

By Dr. David Armitage Bannerman and illustrated 
by George E. Lodge. Vol. 1: Corvidae, Sturnidae, 
Oriolidae, Fringilidae. Рр. xviii+856+-41 plates. 
Vol. 2: ‘Alandidse, Certhiidae, Paridae, Vireonidae, 
Muscicapidas, Motacillidae, Bittidae, Laniidae, Bom- 
byoilidae, Regulidae. Pp. Mop ana: plates. 
(Edinburgh and London: Oliver and Boyd, Ltd., 
1953.) 465. net each vol. 


HIS is & work on British birds in the grand 

manner, the like of which one had scercely 
expected to Bee again; one gathers that it has been 
made possible by the artist's creation of а trust fund 
to subsidize the reproduction of his plates. The work 
is sumptuoualy produced, beautifully illustrated, and 
written in & leisured style with care and distinction. 
These two volumes are the first of three dealing with 
the passerine birds; and from this one can estimate 
that six or seven volumes in all, of which the reat 
are to be iasued over a period of years, will be required 
for the complete work. 

The author and the artist—Dr. David Bannerman 
and Mr. George E. на both ps vioe 
presidents of the British ' Union and 
&re very well known for their tee eck Shortly 
after these volumes & one regretted to hear 
of the death of Mr. Lodge, although at а great age ; 
but he had completed his series of paintings for this 
work some years ago, and one is happy to know that 
it will be illustrated throughout with plates in colour 
by the foremost ornithological artist of our time and 


328 


country. These not only serve the purpose of 
accurate and useful illustration, but they are also 


Fr, шошым 
Dr feasional studies, during forty 


years at the British h Museum (Natural History), have 
been concerned mainly with the birds of West Africa, 
on which he is the recognized authority. The present 
work he describes as the child of his leisure hours, 
and they have indeed been well spent—in wide 
readmg, in the examination of specimens, and 
` notably in the all of which forms of study have 
clearly contributed to the succeas of the final result. 
Moreover, he has been at pains to provide a very 
readable text to match the beauty of the plates, in 
tonirasb t6 this. BIBIN? conta осоо а 
which the writers of most modern works of reference 
have to be content; im this he has deliberately 
followed the model of the great ornithologists of a 
more gracious age, from whose writings he also 
effectively quotes. 

The arrangement is of the usual systematic knd : 
for each species Information is given саноа 
(with differentiation of races where relevant), дів 
tribution at home and abroad, migration, habite and 
breeding. This is, of course, a well-worked fleld ; 
but, in addition to bringing information up to date, 
or amplifying it from hitherto unpublished sources, 
the author has critically re-exammed earlier state- 
mente and made his own assessments. (Special 
acknowledgment is made of the numerous notes 
supplied personally to Dr. Bannerman by another 
ornithologist, Dr. H. M. 8. Blair.) A special feature 
is the wealth of information about British migratory 
species in their other habitats abroad and, where 
posmble, actually on : this is & valuable 
contribution, largely tease ой Dr. Bannerman’s 

observations during the extensive travels 
that he has for many years undertaken for the 


purpose. 
TER aie аера oD candela 
may differ from the author, some questions of 
olaaeifloation and nomenclature being among them. 
. In his preface, Dr. Bannerman indulge some 
views about lines of ornithologioal study 
-with which he is not in full sympathy; fortunately, 
` however, neither the bionomics of bird populations 
nor mterpretations of bird behaviour аге essential 
to the particular purpose which Dr. Bannerman is 
in the process of fulfilling so well. 
LaANDSBOROUGH THOMSON 


RESPIRATION IN PLANTS 


Plant Respiration 

By Dr. W. О. James. Рр. ix+282. (Oxford: At 
the Clarendon Prem; London: Oxford University 
Press, 1953.) 308. net. 


HAT planta, like animals, absorb oxygen and 
А give oub oarbon dioxide has been known for 
well over & century; but the signifloanoe of this ав 
& feature of an oxidation of carbohydrate or other 
material by which energy is released only came to 
be realized later. To emphasize this as the essential 
characteristic of respiration, Barnes in 1905 sug- 
gested the term energesis; and although this term 
was not accepted by the generality of botanista, 
almost all plant physiologists have now for many 
years regarded respiration in plants as including all 
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those processes in which a substrate is broken dov 
with release of energy. Thus processes not involvi 
an oxidation, notably the breaking down of sug 
to carbon dioxide and ethyl alcohol, are inolud: 
in respiration and are distinguished from norm 
respiration ав ‘anserobic’ respiration. During thm 
past ten years or Bo there has been a tendenoy 
limit the application of the term reepiration to tho 
processes in which sugar or some other substrate 
broken down by oxidation and to use the ter 
fermentation to, denote those processes previous 
known as anserobio respiration. It is, howeve 
quite impoasible to give any detailed account . 
lant respiration without also ing with tł 
tion of sugar in abeenoe of oxygen; and . 
tho opening pages of this treatise on plant respiratic 
James gives reasoned and cogent аг 
mente for using the term ‘plant respiration’ to incluc 
all those processes in which complex substance 
undergo changes that in the aggregate lead" to 
diminution of free 
Dr. James’s acoount of plant respiration is ver 
comprehensive, and the various aspects of the subje 
are dealt with in detail The arrangement of th 
material, if to some degree unusual, is eatisfactor 
and, indeed, successful. The earlier chapters on tk 
rate of respiration, which includes temperatur 
effects, respiratory drifts and the respiratory quotien: 
deal with information which for the most part ha» 
been well established for many years. The followine 
chapter on respirable materials includes в, discussion o 
the important topic of the phosphorylation of carb 
hydrates. Тыз кашага Ave chariots oF Tho bodl 
comprising somewhat more than half of the whole texr 
which are headed glycolysis, oxygen effeota,. oxide 
tion mechanisms, oxidation stages in respiration anr 
connexions with other processes, deal with what im 
often described за the mechanism of respiration. 1 
ig with the aspects of respiration considered in thee 
chapters that our knowledge of the subject hs 
developed most during the past twenty years, > 
development which has been brought about in mw 
amall measure by Dr. Jamee's own researcher 
Whereas some twenty years ago so little was know» 
of the course of the breakdown of the respirator> 
substrate in plante that it waa little more than : 
matter for conjecture, we now have a oo ee 
scheme for the course of degradation of carboh 
to carbon dioxide and water which, if not са 
at least credible and in harmony with 
discovered facta. These chapters, in particular, will 
be read with interest by all wishing to soquin 
detailed information of recent work on the mechenisn 


of respiration. 
It seams clear that r E 
for certain syntheses in plant oells and for thé in 


of salta into oells oonoentration gradiente 
The problema of the way m which the energy pro 
vided by respiration is utilized in these processer 
are still unsolved, as в perusal of Dr. James’s last 
chapter shows. But many plant pom do not appese» 


to be concerned in.such r, indeed, in any 
activity 8 supp of GRRE. and yet they 
respire. t then is the general significance of 
respiration ? This question is dealt with in the 


concluding paragraphs of Dr. James’s book ; but he 
decides that there is at present no valid evidence 
ether in support of, or against, the idee that 
respiration is essential for protoplasmic maintenance. 
With this conclusion the present reviewer is in oom- 


plete agreement, and, indeed, he is far from convinced 
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at respiration is necessary for cells to remain alive, 

distmot from actively living. 

Dr. James is to be congratulated on producmg & 
<asterly and scholarly monograph on plant reepira- 
xn in which the researches of more than а century 
e critically considered and ably presented. This 
ork, by & recognized authority on his subject, forms 

valuable addition to the literature of plant 
rysiology. W. SEs 


TREATISE OF PALÆONTOLOGY 


mraité de Paléontologie 
mublié sous la direction de Prof. Jean Piveteeu. 
-ome 3: Les formes ultimes d’Invertébrés ; morph- 


logie et évolution; Onyohophores. Par C. 
™=echasea ux. es. Par C. 
echaseaux et G. aterlot. Trilobrtes. Раг P. 


Crustacés. Par C. Dechaseaux, N. Grekoff, 


ar L. Cuénot. Blestoidee. Par F.-M. Bergounioux. 
.drioastéroldes. Par J. Piveteau. Crinoides, Stel- 
roides, Ophiocystoides. Par G. Ubaghs. Eohinides. 
‘ar H. et GQ. Termier.  Holothuridee. Par M. 
Meflandre-Rigaud. Stomocordés, Ptérobranches et 
Per О. Waberlot. 


*ermier. Pp. viii + 1063 +17 plates. (Paris: Masson 
t Cie., 1953.) Broché 9,000 frenos. Cartonné toile 
0,820 franca. . 


OLUME 3 of the “Traité de Paléontologie” 

includes all the Invertebrata not dealt with їп 
Bho first two volumes. Of editorial praotioes already 
riticized!, authors and dates of the various taxonomic 
anita are still too seldom given, and the type, or any 
ppecies of the genera mentioned, ів too often omitted. 
lome pre-Linnman names of Echinoid are also 
moluded. The scale of magnification of the figures 
3 usually indicated, however, and the high standard 
af and illustration is well mamtained. 

ə Onychophora, scarcely known fossil, are 
reated in a brief and lucid essay which indicates the 
-nportanoe' of this group to theories of annelid— 

relationship. An important chapter on 

he basic characters and phylogeny of the 
useful as an introduction to this vast phylum. Of 
he chapters on the various classes, that on the 
frilobitomorpha meeta the requirements of a text- 
»ook, but the Trilobita are handled in a speculative 
sashion and numerous new family-group units are 
»oposed. The author's enthusiasm and | ability have 
revertheleas produced a well-documented account 
vith excellent illustrations. The Crustacea are well, 
f conservatively, deals with ; but more space might 
aave been allotted to the Ostracoda in view of their 
*oonomio importenoe, and no chapter on the Oirripedia 
зап be adequate that ignores work of the late 
К. H. Withers, i his three oataloguea pub- 
req E ан (Natural History). Of 
she remaining chapters on Arthropoda, that on the 
posi though permitting some taxonomio novelties, 

Sr ome anything previously available. ` 

two ohapters on Echinoderms are the last 
of many profound contributions by the late L. Cuénot 
ind deserve the respect due to all his work. The 
sections on the Crinoidee and Stelleroidea are beauti- 
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fully fitted to the scale of the “Traité”, though the 
new ordinal and family-group names in the former 
should not have been proposed here. The chapter on 
the Echinoidea is scarcely worthy of the rest of the 
“Traité” ar of the tradition of French work in this 
group. The morphology is madequately illustrated, 
and the drawings im the systematic section are 
clumsy and too often taken from poorly preserved 
material. The concluding six chapters for no 
special comment, though that on the Graptolites 
seems rather severely oo 

Each of the first three volumes of the work inoludes 
more speculative matter than would a British work 
of the same kind, and they are not primarily useful 
as systematio referenoe books in all groupe. They 
should not be placed in the hands of studenta with- 
out caution. The durability of their value, therefore, 
rests on a somewhat uncertain basis; but the 
standard of morphological and ontogenetic informa- 
tion is high, and it is these introductory sections of 
each chapter that are likely to prove of most use. 
Many of the systematic sections are excellent; but 
the average level ів lowered by a few chapters which 
weaken the authority of the whole. 

R. V. MELVILLE 


^ Nature, 178, 560 (1083). 


WILLIAM HERSCHEL: HIS WORK 
AND PERSONALITY 


William Herschel 

Explorer of the Heavens. By J. B. Bidgwick. 
228--4 plates. (London: Faber and Faber, L 
1953.) 12s. êd. net. 


HROUGHOUT the history of astronomy, there 

are one or two names which stand out m sharp 
relief when one begins to consider the observational 
side of the science. Hipparchus, Tycho Brahe and 
Bir William Herschel are three which immediately 
come to mind. Each made substantial contributions, 
and each provided fine sete of obeervations which 
were of vital importance to those who followed. But 
while it is virtually for their obeervations alone that 
we remember Hipparchus and Tycho Brahe, William 
Herschel ig noted not only for his outstanding 
obeervations but also for the great theoretical use he 
made of them; Herschel was, in fact, & great 
theoretical astronomer as well as the observer par 
excellence. 

An able and io account of this surprising 
genius is given by Mr. J. B. Bidgwiok in this book, 
in which he concerns himself especially with Herschel 
the man. He begins, , with the Herschel 
family m Hanover, follows tham through their 
various vicissitudes which finally resulted in William 
and his elder brother Jacob settling in England. Mr. 
Bidgwick has & great feeling for hus subject ; indeed, 
we soon find the formal “Herschel” being replaced 
by the more familiar “Wiliam”, although a return 
to “Herschel” occurs when the narrative becomes 
concerned with his theoretical work. The book use- 
fully brings out the success which attended Herschel’s 
work ва в professional musician and gives an admir- 
able picture of the keen amateur astronomer who, in 
his diary, reported with such obvious relish that 
*...1 gave up much time to astronomy and also 
attended many scholars. Some of them made me 
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give them astronomical instead of musical leasons’’. 
Mr. ИКЕМ also gives graphical descriptions of 
Herschel’s labours as & telescope maker and shows 

how his careful application to this work enabled him 
to produce instruments of a quality far surpassing 
anything then available; so m faot, that the 
powers he was able to use were for a 


time doubted: by his i 
y 00 i 
But ib i ix Wiliam Hemehels prowem and 
aamduity as an observer that his greatest olaim to 
fame lies ; and while it may be felt that Mr. Sidgwick 
ives more place to biographical details than to 
l'a astronomical nevertheless we do 

obtain & real sense of the tual observing which 
Herschel санка out “aa well ш of the devoted 
assistance rendered by his sister Caroline. As to 
Herschel’s pioneermg endeavours in the theoretical 
fleld, in which he drew on his own unique fund of 
observational material, it 1s here that the book ie not 
quite so satisfactory, as is to be expected, perhaps, 
in one written to have so wife an appeal aa is clearly 
Mr. Sidgwick’s aim. All in all, however, this volume, 
Tuc uM MU шоци оров eee ьш 
eds of one of astronomy’s greatest figures. It is 

from any gross errors and, with ite short but 
useful ОБЕ арно. is to be reoommended. 

C. A. RoNAN 


1950 INTERNATIONAL CONGRESS 
` OF ELECTRON MICROSCOPY 


Comptes Rendus du Premier Congrès International 
de Microscopie Électron'que 

Paris, 14-22 Septembre 1950. Mémoire hors série 
No. 1. Publié рег la Société Française de Місго- 
scopie Théorique et Appliquée aveo le concours du 
Centre National de la Recherche Scientifique. Pp. 
vii--768. (Paris: Éditions de la Revue d'Optique 
Théorique et Instrumentale, 1958.) 8000 france. 


HE First International Congress of Electron 

Microscopy, held in Paris in 1950, attracted such 
a great number of participants that the report of ite . 
proceedings constitutes in iteelf в survey of the whole 
subject of electron microscopy as it stood at that time. 
In в short review ib is only poamble to indicate Ња 
scope. Electron optical theory claims thirty-one 
papers, but the design and construction of the micro- 
scope iteelf only eight papers; there are twelve on 
electron diffraction. Metallurgical applications, in 
eighteen papers, include work on metal physica as 
well as on more immediately practical problems of 
both ferrous and non-ferrous metallurgy. Twenty 
contributions on chemical applications range from 
pigments and polymers to photographic emulmons 
and clays. Biological applications not unnaturally 
attracted most attention, with forty-four papers 
which dealt with specimen preparation techniques 
(fixation, drying, sectioning, replicas), on one hand, 
and on the other with the use of the electron micro- 
soope in almost every type of biological and medical 

blem (viruses, cancer, nerve, musclo, 
blood cells, teeth). 

Ri пее tte ina nd a do 
formative than the meeting pes ee it hin 
physically impossible to attend seacions, 
now every paper is available in print; and secondly, 
& large group of papers from Japen (twenty-four) 
which were read in title only are now printed in full. 
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Two complaints may be made agamst the ‘repor 
it в almost three years after the meetin 
although the manuscripts should have been su 
mitted before the meeting, and the price зз high. Tr 
explanation in both casee probably goes back to t= 
desire to inolude every contribution in full. In such 
rapidly advancmg subject as electron mierosco} 
speed 18 possibly more important than comprehe: 
siveness in publication. 

It should also be mentioned that the Paris Oongre 
was not the first in electron mi y either ‹ 
facto or de jure: the first meeting of the Internation 
Commission for Electron Місговоору to be he 
under the auspices of the International Council : 
Scientific Unions was held this year in London, ap 
prior to the Paris meeting at least two conference 
of an international character had taken place, ) 
Cambridge (1948) and in Delft (1949). 

| V. E. Соввгитт 


USE OF DIMENSIONS 
PHYSICS 


Dimensional Methods and Their Applications 
By Dr. C. M. Fooken. Pp. vii--224. (Londons 
Edward Arnold and Co., 1958.) 30s. net. 


IKE most of the basic prmoiplee of science, tb» 

subject of dimensions has wo rathe 
untidily ; it is presented differently and with differer 
conventions in almost every department. The 
appearance of this book, with ita ions fc 
standardization and its careful consideration of man 
of the difficulties involved, 1s therefore very welcom: 
If it reads in places somewhat Шке a tract, this ж 
only because the author wishes to present every sid 
of each problem and yet to make his own fim 
recommendation about which side to accept. 

The subject is covered very well, with ampl 
references and quotations from some of the mor 
important papers. The sections on the dimensiom 
of thermal and electrical and magnetic quantitie 
wil be'found by moet physicista to be extremel: 


IN 


In such a thorough treatment, it seems strang 
that the possibility of vector notation has not bee 
considered. This could be very useful; for example 
the dimensions of energy and of the moment of : 
force are both (MIL*T-*); but physically they ar 
quite dissimilar, the former being & scalar and th 
latter a vector. If a distinction could be made, ¥ 
would be possible to make use of the result that al 
terms of an equation should be either scalar o 
vector, ва well as dimensionally similar. 

One point with which physioiste will be inclined t» 
disagree is the author's rejection of the physical basi 
of the principle that the argument of a transcendent 
function (for example, єз) should be dimensionleee 
This basis seams so reasonable that the reviewer, a 
iny тае, wall сосшацы to; make use уана 
has need. 

The book is well bound ; but the printing is rathe 
displeasing. It appears to be reproduced fron 
eleotrio typewriting; but the spacing of the words 
and even of the letters is not up to 
printing standards, and the right-hand edge 
type is often rather ragged. ыызы р 
this method of printing books will not be copie 
until ib is & great deal better. Н. Lipson 


No. 4425 August 21, 1954 


he Kalahari Sands of the Lunda (N.E. Angola), 
thelr Earlier Redistribution and the Sangoan 
Culture 


itnografia dos Poros da Lunda. 
hilturas No. 20. By J. Janmart. Pp. 65. (Lisboa: 
‘ompanhia de Diamentes de Angola.) n.p. 
NENHOR J. JANMART, chief of the prospecting 
service of the Companhia de Diamantes de 
"Angola, has spent many years in studying the 
<alahari Sands and their immediate derivataves. 
Who Sands themselves fall into a threefold chrono- 
<ogioal series: Lower Kalahari (Kamina formation) ; 
middle Kalahari (silcrete); and Upper Kalahari 
Kalahari Sands). All three deposita are pre-Pleisto- 
епе m age. Follo on the deposition of the 
Jpper Kalahari Sands баленса and redeposition 
1ave taken place, and a series of beds of redistributed 
ands has been determined. The volume under 
eview deals with the first two of these post-Upper 
<alahari beds and their correlation with archso- 
The Upper Kalahari Sands and the earliest of the 
‘edistributed sand layers so far have yielded no 
peuman artefacts. If the Upper Kalahari Sands are 
wsigned to a late Pliocene datê, the succeeding layer 
mmay perhaps be considered as early Pleistocene, since 
the succeeding layer (redistributed sands (II) ) oon- 


Acheulean coups de poing have been found in а 
deposit which seems to date immediately anterior to 
the deposition of the redistributed sands (П), and this 
ms what one would expect since the Bangoan culture 
ee M CAEN. 
tone Age oomplex both in East and Bouth Africa. 
The volume under review is an in ing oon- 
mtribution to knowledge and is well illustrated both 
ın the way of half-tones and maps, sections and repro- 
wiuctions of stone implementa. Those of us who read 
Portuguese with some difficulty are grateful to the 
seauthor for having во considerately written the volume 
min English. M. C. Вовкітт 


Australlan and New Zealand Botany 
By Prof. J. MoLuckie and Dr. Н. 8. McKee. Рр. 
хх +758. (Sydney: Associated Genera! Publications, 
1954.) £Aust.4 45. 

NE of the problems of teaching elementary 

botany in the Antipodes is that the text-books 
«re European. The enthusiastic teacher may illus- 
trate his lectures by the use of Australian planta, 
and he will be obliged to use some local types in the 
laboratory ; but the student will still turn to standard 
British texts, and will read about fertilization in Fucus 
although he has seen it in Hormosira, and about 
the male cones on Pinus although he haa dissected 
them on Macrosamia. There has long been need of 
в text-book up to first-year university standard based 
on plant life as the Australian student sees it, nob as 
the professor from England remembers it. Drs. 
MoLuckie and McKee have now supplied this need 
admirably. Their book amply covers & conventional 
first-year course. It is well illustrated with large 
numbers of original drawings. There are a full and 
up-to-date discussion of physiology, and a lucid 
section on fungi (where most of the are 
providentially similar for the English and Australian 
student); а summary, all too brief, on the Australian 
and New Zealand flora, containing material which 
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has not been assembled before in accemible form ; 
and finally & brief history of botany in Australia and 
New Zealand. The book is a credit to Australian 
pubhshing, which until recently could not have 
produced such a book as this. It will undoubtedly 
be the mamstay of generations of Australian and 
New Zealand studenta. E. A. 


Science In Everyday Life 
By Ellsworth 8. Obourn, Prof. Elwood D. Hems, and 
Gaylord O. Montgomery. Pp. viii+612+16 plates. 
30s. net. Teachers Guide for Science in Everyday 
Life. Рр. 21. За. net. (New York: D. Van Nostrand 
Company, Inc.; London: Macmillan and Co., Ltd., 
1953.) 

HE book is written for young &doleeoent boys 

and girls, and aims at developing an interest in 
воепое and an understanding of ita applications in 
solving everyday problems. A very broad fleld is 
covered; indeed, the book has something of the 
character of an encyolopwdia ; but it is designed as 
a definite ing course covering a single school 
year. The ‘topic’ method is followed as a moans of 
stressing the unity of science, and emphasis is laid 
throughout on the underlying theme of energy. 

With во wide в range of subject-matter the treat- 

ment is perforce very superficial, and from the point 
of view of general science teaching one feela that the 
authors have at times tried to build too much on 
what must посеввагПу be meagre foundations. For 
thig reason the book would find only very limited 
application in the classroom in Great Britain, where 
the tendency is rather to narrow the field and so 
allow more detailed treatment. It would commend 
iteelf rather as a personal reference book for the 
bright thirteen-year-old child with a scientific bent. 
As such its appeal is enhanced by the numerous good 
illustrataons and diagrams, also suggestions for 
experiments or obeervations drawn from common 
daily experiance. Maurice ASHBY 


Seventh Congress of the Universitles of the 
Commonwealth, |953—Report of Proceedings 
Edited by Dr. J. F. Foster. Рр. xxxviii 206. 
(London: Association of Universities of the British 

Commonwealth, 1954.) 21s. 
"ES admirably produced report of the pro- 
ceedings of the Seventh Congress of the 
Universities of the Commonwealth, 1953, includes 
the text of the opening addresses at the five main 
sessions of the Congress and also those given at tho 
two seasions on the ial topic of the subject or 
subjects to-day best fitted to fulfil the part played 
previously in the university curriculum by the 
classics, as well as rta of the ing discussions. 
Although there is no index, the layout of the contents 
is such as to facilitate ready reference to the remarks 
made by any partioular speaker or on any subject 
discussed. Besides the rt of the executive council 
of the Association of Universities of the British 
Commonwealth for the period July 1048-June 1953, 
there аге appended а report by the Committee for 
Commonwealth University Interchange on inter- 
change visita between Commonwealth Universities 
and & note by the Principal of the University of 
London on the effect of superannuation schemes on 
mobility of academic staff within the Commonwealth. 
The Association is to be congratulated in placing 
on permanent record во much material of continuing 
interest in current discussions in в form as pleasant 
to handle as it is convenient of reference. 
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THE ROYAL SCOTTISH MUSEUM, EDINBURGH (1854—1954) 
By Da F. S. WALLIS 


- 


HE centenary of an organization provides в 

suitable opportunity to indulge in в historical 
survey and to mdiocate lines of progreas for the future. 
Dr. D. A. Allan, the director, has developed both 
these themes in &n admirable brochure published to 
commemorate the oentenary of the Royal Soottish 
Museum in Edinburgh. 

In common with the history of the majority of 
museums, the roots of the idea ante-date the actual 
foundation. In 1812 there was initiated in the 
University of Edinburgh a Natural History Museum, 
which though mamly formed for teeahing purposes 
also served the general public to a limi extent. 
The collections were chiefly zoological; but a oertain 
amount of the then ineviteble ethnological material 
Boon appeared. 

The middle years of the nineteenth oentury wit- 
nessed a tremendous interest in industrial processes, 
and eventually, as в result of strong representations 
in Parliament, in 1854 & sum of £7,000 was voted for 
the purchase of a site and initial expenses in con- 
nexion with the establishment of an Industriel 
Museum for Sootland. The site, immediately to the 
west of the University of Edinburgh, consisted of an 
open space and two buildings. Dr. George Wilson 
was appointed the first director in April 1855 and 
later he rebeived the appointment of professor of 
technology in the University of Edinburgh. This 
Industrial Museum of Scotland was really intended 
to be & museum of the industry of the world in 
special relation to Scotland. Also in 1855 the Edin- 
burgh Town Counail, patrons of the University, voted 
that the Natural History Museum in the Old College 
be handed over to the same body—the De t 
of Воівпое and Art—controlling the new Museum. 
The foundation stone of the ing, designed in 
Venetian Renaissance style, was laid by the Prince 
Consort in 1861. The first section was the eastern 
one, nearest the University, and subsequent additions 
extended westwards and southwards. On May 19, 
1866, the first portion was opened formally by Prinoe 
Alfred, Duke of Edi while the most recent 
addition was opened in 1988. In 1864, to meet the 
dual functions demanded by two types of museums, 
- the title was changed to the Edinburgh Museum of 
Science and Art. In view of the wide educational use 
made of rauseums in the present day, it is interesting 
to note that about this time courses of lectures for 
artisans were organized in natural history, geology, 
chemistry and natural philosophy at the modest fee 
of ls. per course. 

In the early days the work of the staff was impeded 
by almost continuous building operations, and the 
interest of the public was rather retarded by- the 
discomforts of poor entrances and finally the oon- 
struction of а street along the Museum frontage. 
Notwithstanding all this, some large attendance 
figures are recorded and the staff constructed some 
pioneer natural history groups, built technological 
models and prepared three catalogues on mineralogy, 
geology and British Foraminifera. The Museum also 
commenced to stage loan exhibitions, beginning with 
art, needlework and art fans, while one of Indian 


City Museum, Bristol 


gifts made to H.R.H. the Prince of Wales brought 
the attendance in 1879 to 047,204. In 1904 the 

Museum oelebrated ita jubilee and ita name was 

changed to the present one of the Royal Scottish 

Museum. Also in this year the building was reflooredm™ 
with oak, the roofs were reglazed—top lighting is e» 
continual bugbear to &dministrators—and а new 

heating and ventilating installed. 

Up to thm tame the Royal Scottish Museum, me 

common with similar mstitutians, i ite ool- 
leotiona by gift, purchase or loan. choice was 
thus limited by the likes or dislikes of private ool. 
leotors. Such & state of affairs made it difficult to 
build up в systematic, comparative or chronological 
series, and in 1907 Mr. E. Ward was sent to Egypt 
to take part in archsological excavations and thus 
acquire material with adequate data. This policy of 
selective acquisition was soon extended to other 
Departments m the Museum. In 1910 a report was 
made concerning the state of local museums in 
Sootland. Thus was started that fatherly interest 
which has been such & feature of Dr. Allan’s direotor- 
ship. His influence on local museums to secure 
greater efficiency can scarcely be overestimated. In 
1980 “The Exhibit of the Month” was mtrodnoed, 
whereby some notable specimens or в new ecceasion 
could be brought to the special notice of the public. 
Even at this period of its existence the need for a 
lecture theatre was stressed, for public lectures given 
fortnightly were attracting audiences of about two 
hundred. The priority of this requirement is still 
being emphasized by the Standing Commission on 
Museums and Art Galleries. But with the frequent 
extensions to the buildings and the consequent re- 
allocation of galleries a certain amount of inevitable 
confusion had arisen. The evacuation of material 
necessitated by the Second World War gave the 
opportunity in 1946 for в re-arrangement on simpler 
lines. Natural history апа geo now oocupy the 
eastern block, art and ethnography the centre, and 
technology the western block. The administrative 
offices and laboratories are situated in the rear, while 
the reserve collections are housed in the basement 
and in one special block. The post-war reorganization 
also permitted of new schemes of redecoration, and 
for the first time a complete scheme of colours for 
walls, staircases, passages and case framings was 
“drawn up with the aim of securing в harmonious 
background against which the exhibits would be 
accentuated. The Museum is now administered by 
the Scottish Education Department at a coat of 
about £75,000 per year. 

The record of achievement concludes with ahort 
histories by the of the separate Departments. 
Mr. Robert Kerr, of the Department of Art 
and Ethnography, points out that though the original 
collections Were associated with the early Industrial 
Museum, it was not until 1901 that the present 
departmental nomenclature was adopted and the 
acquisitions became more and more sasociated with 
the arta—not the graphic ones—and craftsmanship. 
They include metalwork, oeramios and рівав, ivories, 
furniture and woodwork and textiles. The Main Hall 
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nd large hall beyond provide a display of specimens 
mlustrating art, Oriental art, primitive art 
nd the civilization of Ancient Egypt. On the first 
Moor are the mam comparative series of ceramice, 
ттов, coins, glass and medals. The silver is notable 
-or some excellent Scottish examples. The Textile 
Jallery shows a representative collection of lace, 
-ersian and Oriental embroideries and early pieces 
tom Egypt and Peru. Upstairs, on the second floor, 
mre galleries illustrative of comparative ethnography, 
vith some outstanding Japanese prehistome material. 
Dr. A. O. Stéphen streases the association of the 
arly natural history specimens with Prof. Robert 
Wameeon, that ees personality who inspired 
=o many Вооів to collect in foreign lands. The 
xxhibition galleries garene oompie fourteen rooms in the 
vastern half of the building and meludes sections 
levoted to British and foreign birds, British mammals, 
artinot animals, beasts of prey, large tes, pro- 
<ooscideans, reptiles, fish and а y 
7nseot display. The Children's Gallery, with в fine 
diorama of the foreshore facing Bass Rock, is a 
striking feature. Mention must also be made of the 
Type Gallery and the Hall of Comparative Osteology, 
<designed chiefly to meet the needs of studente as 
«distinct from members of the general public. The 
technical equipment of this Department is remark- 
«ably complete, and inoludee two studios for the 
E ee ee See MATE 
plant and recently & freezing a is being 
installed in the basement. The subject aE botany is 
of course, dealt with in the Royal Botanic Gardens. 
Mr. A. R. Hutchieson, keeper, in describing the 
Department of Technology, naturally refers to the 
fact that it had its beginnings in the Industrial 
Museum of Scotland, and even some of its collections 
go baok to the material acquired from world-wide 
sources following the Great Exhibition of 1851. 
These are augmented by industrial modela and 
scientific apparatus derived from the Royal Scottish 
Society of Arta, the Royal Highland and Agricultural 
Society of Scotland and the University of Edinburgh. 
As early as 1866 в technological workshop was started 
m the Museum, and this in recent years has produced 
some amazingly accurate models, notably one of 
the Temple bascule bridge, Glasgow, complete with 
traffic controls, and equipped with a talking label, 
employing wire recording apparatus. In both World 
Wars the workshop became a small production unit 
for national . The collections are housed in 
six galleries, devoted to power, shipping, mining and 
metallurgy, navigation and science. Adjacent to the 
Science Gallery is the Radiation Gallery, in which is 
& series of exhibits operable by the visitor and 
showing the ies of a variety of rays. 
Dr. O. D. Waterson, assistant keeper in the Depart- 
ment of Geology, refers with natural pride to the 
historio nature of the oolleotion under his care. They 
recall the great Wernerian—Huttonian controversy, 
the exploration of the North-West Passage, and the 
hobby of Hugh Miller, the stonemason. In common 
with the other Departments, the return of the 
material after evacuation for the War gave the 
opportunity for entirely new lay methods in the 
four galleries at the east end of the floor. The 
recent publication of a Catalogue of Fossil Fish 
recalls the name of Dr. R. H. Traquair, of inter- 
national repute, who was at one time keeper of the 
Department of Natural History. 
In a closing section, Dr. Allan rightly recalls that 
centuries are more than end-points, for they are 
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startmg-points for a new period of endeavour. With 
other museums now in the City of Edinburgh, the 
Royal Scottish Museum still haa as, its main function 
the collecting, conservation, display and inter- 
pretation of material in art, ethnography, natural 
history with geology, physical sciences and tech- 
nology. World-wide ita are used where neces- 
sary, and Boottiah ones where posible. 

It only remains to state that the format of this 
brochure is very attractive. Illustrated with half- 
tone blocks and plans, it gives a visual impreasion of 
the buildings at various stages of ther development, 
and в genealogical diagram portrays clearly the 
composition of the present staff and their inter- 
relationships. 

It is written and edited in that mdividualistioc, 
factual but aera aay A which we now associate 
with the pen of Dr A. Allan, and is not only 
interesting as a record of achievement in 
but also recapitulates faithfully much of the history 
of the museum movement in Great Britain. 


THE MUSEUMS ASSOCIATION 


HE sixtieth annual conference of the Museums 

Association was held amidst the capital splendour 
and beauty of Edinburgh during July 19-28, under 
the presidensy of Sir Leigh Ashton, director of the 
Victoria and Albert Museum, London. 

The conference coincided with the centenary of the 
Royal Soottaah Museum, and members were privileged 
to attend the ceremony on this historic occasion and 
E ee 
The Minister of State, the Right Hon. the 1 of 
Home, presided, and felicitations were expreased by 
those ing the City, the University and 
museums at home and abroad. Dr. Douglas A. Allan, 
director, replied and paid & warm tribute to the 
Ministry of Works and other colleagues who had 
brought the Royal Scottish Museum to ita -present 
high standard of display. 

This year no overall theme was selected for the 
conference ; but the individual papers were of a high 
level, and ‘the discussions were stimulating and of 
interest both to the professional members and 
institutional delegates. Bir Leigh Ashton, in his 
presidential addreas on “The Functions of Museums”, 
streased the importance of conservation and enum- 
erated the other functions ss assistance given to the 
scholar, the child and the general public. He paid 
tribute to the Carnegie United Kingdom Trustees for 
their welcome help to the museum movement and 
the influence of their grants for improved ta- 
tion, and streæed the importance of imagination in 
ris eed the educational side of museums. 

Mr. Ritehie Oalder, in a paper on “Museums: our 
Wasting Heritage”, felt that an artificial culture was 
replacing real values. He & ed to the museum 
profeasion to help in the preservation of our heritage 
and felt that they could study with advantage much 
of the DT methods of the commercial world. 

Dr. E. Owen (Leeds), speaking on ‘ 
Friends ide Mant considered. that the needa 
of the museum were different from those of the arb 
gallery. The former required workers both for the 
acquisition and identifloation of material, while the 
latter were in need of patrons to lend, give or buy 
works of art. A museum of archmology probebly 
required both types. He considered that much help 
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could be given to folk museums by smystemniio: 
circularization of those in olose touch with the 


countryside, 
For the first time in the history of the Association 
pie fee узу a On 
meetings. In that devoted to archeology, ethno- 
graphy and obe D D. B. Harden was chairman, 
Mr. Б. J. € Atkinson gave в paper on “A 
National Index of Archsological Collections". Mr. 
Atkinson sought the oo-operation of museums in the 
compilation of illustrated indexes of Britash archwo- 
logical objects: (1) Inventaria Archmologica of 
associated groups chiefty of the 2nd millennium в.0.— 
an international project of which some Belgian and 
German cards are published ; (2) British Association 
card index of bronze implementa, formerly in the 
du DO ee E 
1989; (8) Corpus of Bronze Age pottery, being organ 
ied bp the Oramai for British Archpology ; and (4) 
Bahool of Scottish Studies, Edinburgh, neolithic and 
bronze age indexes. Mr. F. G. G. Carr (National 
Maritime Museum) and Miss Elspeth M. Gallio 
(Old Glaagow Museum) then dealt with the difficult 
problem of the purposeful display of personalia and 
historical relics. Both speakers stressed. the need for 
proving the authenticity of personalia and historical 
relios and, if le, for exhibiting them as part of 
а well and general pattern. An endeavour 
must be made to re-create the person to the viartor. 

In the section dealing with art and applied art, 
the president took the chair, and the first discussion 
was opened by Prof. A. F. Blunt, of the Courtauld 
Institute of Art, whose subject was “The T 
‘ of Art History, and the Museum Profession". He 
described the training in the history of European 
art provided at the Courtauld Institute. The 
Institute could not, he stressed, give instruction in 
ана ашы че саца 
work—this came only with experience and specialized 
training; but it did provide education of a high 
standard of great value to entrants to the museum 
- ~ profession. 

` The other speaker was Miss Helen Gluck, who 
discussed '"Ihe Dilemma of the Painter and Oon- 
servator in the Synthetic Аде”. She showed how, 
since the commercial introduction of packaged 
paints, the quality of artist's materials had deterior- 
ated. The situation had beoome worse since the 
introduction by the colourmen of synthetic materials. 
If the paintings of to-day were to survive, the moat 
thorough investigation was required, and a centre, 
which would make it its business to see that standards 
were maintained, should be established. Miss Gluck’s 
paper was the subject of lively discussion and the 
meeting agreed to recommend to the Ministry of 
Education, as the body responsible for most of the 
schools of art, that this matter be given serious 
attention. 

The third section, under the chairmanship of Dr. 
W. E. Swinton, discussed two difficult but important 
fields for museum treatment. Mr. D. Chilton (Science 
Museum) defined the essentials of display for meteor- 
ology, which is becoming moreasingly of public 
interest, recommending the exhibition of the standard 
instrumenta, in use, if le, and a selection of 
oloud photographs. John Burton (medical 
director of the Central Counoil for Health Education) 
streased the ways in which the local museum oould 
play its part in the hygiene campaign and discussed 
the kinds of travelling exhibitions which were and 
could be prepared, and the part that the local medical 
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offloer of health could, and probably would, play i» 
co-operation with the museum. 

Dr. F. J. North, chairman of the Eduoation Com 
mittee, opened a discussion on training problems п 
the museum profession. After referrmg to the 
difficulties of the teak and ite consequent challenge 
he said that ıt should be possible to Induce at leas» 
one university to establish a department of museology 
or better still, to create oonditions in which the 
Association could have ite own training matitution, 
Subsequent stressed that such в traming 
should be m the nature of a diploms 
course. The training needs of museum curators fal 
into two categories. First, instruotion in some 
museum subject generally reoeived in a university oI 
equivalent institution, and secondly, the application 
of that knowledge to the needs of a museum. As 
matters аге at present, training in the latter part can 
only be given in museums and several trainee. 
assistant schemes are in operation. Dr. Nortb 
naturally summarized the diploma scheme of the 
Museums Association for curators and the more 
recently instituted technical certifloate. Opportunity 
was taken at the end of the discussion to express the 
gratitude of the Association for his great services 
during his eight years chairmanship of the Education 
Committee and for his pioneer work with regard to the 
establiahment of the diploma and technical certificate. 

The hospitality of Edimburgh was extended to 
members by receptions at the Assembly Rooms, the 
Royal BSoottish Museum and the Scottish United 
Services Museum, and the Association was honoured 
by the presence of the Lord Provost and other dis- 

citizens at ita annual dinner. Tours to 
Loch Lomond and the Loch Sloy scheme, Haddi 
and East Lothian and the Border Ар closed a 
stimulating week. 

At the annual meeting of the TUM MTS Bir 
Leigh Ashton was re-elected president, and Mr. E. C. 
Chubb, director of the Durban Museum and Art 
Gallery during 1910—51, was elected &n honorary 
fellow. It was decided to hold the next conference at 


Birmingham during July 4-8, 1955. 


THE UPPER ATMOSPHERE 


A of ite summer mee in the University 

Edmburgh during Tuy 15-17, the Royal 
Meteorological Society held в symposium on “The 
Upper Atmosphere”. Dr. O. G. Button, president of 
the Society and director of the Meteorological Office, 
prosided. : 

Eate ME e ate 
Appleton, principal of the University, who began 
by emphasizing the remarkable complexity of the 
structure of the upper atmosphere and proceeded to 
give & survey of the present state of our knowledge 
of the subject, indicating the regions that are the 
seats of the various phenomena which were to be 
discussed by subsequent speakers in the symposium. 
He likened the upper atmosphere to & vast laboratory 
in which the sun daily actuates в series of experiments 
at low pressures, in conditions and on a soale which 
we oannot hope to reproduce experimentally. Solar 
ultra-violet radiation creates, at different levels, the 

and the ionosphere by dissoviating 
molecules and by ionizing both atoms and molecules. 
Further, the gravitational attraction of the sun and 
moon causes marked atmospheric tides at high 
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avels, and the influence of the earth’s magnetio field 
mee into action as soon as any charged atmospheric 
sartacle begins to move. Meteors, sporadic and in 
howers, produce streaks of ionization which oan be 
beerved by eye if clouds are absent and always— 
wen in Manahester—by radio. It may be that fine 
neteorio dust forms a permanent part of the 
onoephere. 

Sir Edward then discumsed some ionospheric 
oroblems which he and his research assistants in 
Biidinburgh, Mrs. Pritchard and A. J. Lyon, have 
recently examined. “If the nature of your oocupe- 
ES prevents you fram doing any experimenta, 
t need not prevent you from i inki 
about other people's measurements.” In the fiel 
of geophysics, many people are engaged in making 
aeneasuremente, but he sometimes wondered whether 
“enough people are thinking about what these 
measurements mean, when they are with 
«one another. He and his assistants have been 

ming measurements of ionization densities in 
the layers of the ionosphere from a world point of 
view by umng the observations of ionospheric 
<stations operating in different perta of the world. 

i first the world morphology of the Е? 
layer, they investigated the variation of fF2 at noon 
at the equinoxes with both geographioal and geo- 
magnetic latitude and have found the oloeer flè with 
the latter. The curve shows а trough in the region 
of the equator, where fF2 is & minimum. When 
curves are drawn for other times of the day, it is 
found that in the late evening hours the tro 
becomes a crest. No such effect appears in similar 
curves drawn for the H and Fl layers. This differ- 
ence between the P2 layer and the lower F and Fl 
layers is not thought to indicate that the F2 layer is 
caused by eleotrified corpuscles. They think that 
ultra-violet radiation, certainly the cause of the Е 
and Fl layers, is also responsible for the F2 layer 
and that the effect is due to geomagnetic distortion. 
The movements associated with the diurnal овой- 
lation, tidal or thermal in origin, which these 
obeervations disclose, would be subject to strong 
control by the geomagnetic field at the low densities 
obtaining at the P2 level. But, though theories 
have been proposed by Martyn, Maeda and Weiss, 
there is as yet no sati theoretical explanation. 
The investigation of the F2 layer by Sir Edward and 
his co-workers has further revealed that, during an 
ionospheric storm, the value of noon fF 2 is reduced 
in high latitudes and increased at the equator. 

While their examination of the world morphology 
of the Е and F1 layers has shown no strikingly 
abnormal effects, even here there are ашай departures 
from simple theory. It was well worth while investi- 
gating such discrepancies, for there is always the 
possibility that the investigation may yield a method 
of measuring the magnitude of the factor which iteelf 
causes the discrepancy. In illustration, Bir Edward 
then considered some features of the B layer, and 
from the contmuity equation showed that, in an 
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where N is the ion (or electron) concentration, y the 
zenith distance of the sun and a the coefficient of 
recombination. If q, and « are constant, then N is 
uniquely determined by ooe y. A curve showing the 
annual variation of Nx for constant y may be drawn 





NATURE - 


335 


using experimental data, since y is the same at noon 
in wmter and in the early morning or late evening 
m summer. They have found, in tact, that Ny for 


‘constant y haa & minimum in June, во that either 


qa Or а, or both, varies ; conditions are not the same 
in summer and winter at the same height. 

Finally, Sir Edward discussed the methods they 
are using in their attempt to determme accurate 
values of the recombination coefficient at low pres- 
sures at’ all times of the day throughout the year and 
showed how the coefficient may be determined from 
observation of the time-lag between the maximum 
of the 10nixing process (at noon) and the ionization 
maximum; values of the order of 10-* and 10-* have 
been obtamed. They have taken the opportunity, 
afforded by the recent eclipse, of making such 
meesurements at в minimum of solar influence; Mr. 
Lyon has suocessfully made radio observations on 
the ionosphere at Slough, and they are at present 
engaged on working out the resulta. 

By studying the reflexion of radio waves from the 
trail of ionized air produced by в meteor, the atmo- 
sphere at heights between about 85 and 105 km. may 
be sampled, simply and at low оов, several hundred 
times per hour throughout the day. Dr. Ian C. Browne 
summarized the resulta obtained by many workers 
usmg this method at Jodrell Bank, Univermty of 
Manchester, since 1946. Measurements of air density 
and of soale height (about 3 х 10-* gm. per с.о. and 
8-5 km. respectively at 95 km.) may be obtained 
from observations of the intensrtiee and heights of 
appearance of meteor echoes, and the atmospheric 
diffusion coefficient may be calculated from the time 
of duration of the echoes. In addition, movementa 
of meteor trails of the order of one metre may be 
detected by using a special technique, Bo permittmg 
the measurement of wind speed at the height of the 
trail, for ‘meteor winds’, in contrast to those obtained 
by ionospheric methods, are true mass Movements of 
the air. Superimposed on a prevailing wind of about 
10 m./Beo., there is & semidiurnal component which 
may have an amplitude of 80 m./sec.; the phase 
and ee of this semidiurnal component show 
BOBBO: changes. The winds morease with height, 
the value of the shear being about 2 x 10-* per seo., 
that 18, roughly the same as in the here; but 
there is no change in wind direction with height and 
no detectable vertical component. Dr. O. G. Sutton 
asked if Dr. Browne oould suggest a mechanism 
which would &ocount for the mamtenance at such 
great heights of such a regular shear. Dr. Browne 
was of the opinion that the explanation hea in the 

ture distribution at these levels. Dr. T. W. 
Wormell doubted if the motion of an ionized meteor 
trail is identical in magnitude and direction with the 
general am-motion at the same level; he questioned 
if we could neglect completely the effect of magnetic 
forces on the moving ions and electrons. 

Dr. H. P. Palmer summarized the work at Jodrell 
Bank on the fluctuations of the power received from 
the intense sources of radio emission in Casaiopmia 
and Cygnus. The facta that the fluctuations ocour 
mainly during the night and that the degree of 
fluctuation varies from night to night, showing & 
close correlation with the occurrence of ‘spread F” 
ionospheric echoes, indicate that the cause is a 
terrestrial agency, which is thought to be a dif- 
fracting screen of i ities above the maximum 
of ionization in the F region. Small time-differenoes, 
which are detectable when records from receivers 
2-8 km. apart are compared, are interpreted as 
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evidence of drift motions of the diffracting screen. 
Drift speeds of 50-800 тп./вес. in an east-west 
direction have recently been determmed from 
approximately vertical observations from three 
stations. During the months December—April, when 
these stara transit near midni the drift ia found 
to be easterly until 01 hr., U.T., then to reverse sharply 
and to remain westerly thereafter. When the stars 
are observed at lower culmmations, the line of aight 
traverses ihe F region in the auroral rone, and 
fluctuations are then observed at all times, even on 
magnetically quiet days. Drifte now observed are of 
greater magnitude and more vansble direction, 
predominantly towards the eest during the period 
19-21 hr., and towards the north-east or north-weet 
during 21-06 hr. ; but 16 may be that the apparent 
north-south components arise from vertical motions. 
During an investigation into methods of repre- 
ing the wind field at the 100-mb. pressure_level, 
it was found that winds observed at level from 
Britiah upper-air stations show diurnal and semi- 
diurnal variations. D. H. Johnson, of the Na 
Shaw Laboratory, Meteorological Dios, Deeb 
gave an account of an analysis he haa made of these 
solar tides in the lower stratosphere. He poi out 
that observations at the 100-mb. level are particularly 
suitable for this study since the lower stratosphere is 
relatively free from effects that might maak the 
tides ; synoptic variations of wind, for example, are 
small. Usi observations made by radar and radio 
direction- teabniques, he computed the devis- 
tions of the annual mean south- and west-wmd 
components at three-hourly intervals from the 
respective overall annual mean wind components 
and found expreesions for the annual mean oscillation 
of each component by harmonic analysis. He found 


result in &ooord&noe with tidal theory. 
tudes of the south and west wind-component oscil- 
lations at the 100-mb. level are 0-67 and 0-51 knota, 
respectively. The oorrespondmg values derived by 
Bartels for the surface wind-oomponent oecllations 
are 0:87 and 0-85 knots, respectively [see also p. 863]. 
D. H. MoIntoah, ent of Eskdalemuir 
Observatory, discussed the possibility of determming 
winds at ionospheric levels from tic 
observations. He outlmed the development of 
theoretical work on the problem of the interpretation 
of geomagnetic observations since Balfour Stewart 
suggested in 1882 that the upper atmosphere is 
highly conducting and that ite daily horizontal tidal 
movement across the vertical component of the 
earth’s fleld induces currents, the magnetio fleld of 
which ів observed at the ground as the magnetio 
daily variation. Schuster, and later Chapman, have 
developed the theory of the magnetic solar daily 
variation and of the corresponding lunar affect. 
While many problems remain unresolved, the theory 
in ite fundamentals has recerved striking confirmation 
in several ways, initially by the experimental dis- 
covery of the io and most recently by the 
discovery by & agoent of a discontinurty of 
the geomagnetio fleld at about 100 km., revealing 
the presence there of a current sheet. 80, the dynamo 
theory of the daily magnetic variation implies that 
any mass movement of air at dee canis levels must 
Tod in the uo erbe qt deb ulf.has recently 
lem of determining ionospherio 
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winds in this way, but success haa been limited 
Vestine, on rather debatable assumptions, has derive 
wind systems compatible with the annual variatiom 
‘of magnetic disturbance and with the features show» 
by a magnetic storm. Mr. Molntoah wa 
eens Sn Se E e 
measurements of means o 
the newly developed ee 
with this problem is likely in the near future. 

A paper by Dr. A. H. Jarrett, of the Universit; 
of Bt. Andrews, on the poembilities of multilayex 
ооё for auroral research was read by J. Paton 
University of Edinburgh, Dr. Jarrett having bee» 
detained after his eclipse observations in Sweder 
longer than anticipated. Examination of the speotrun 
of aurore provides а method of estimating tem 
perature at auroral levels; but, because of the low 
dispereíon of suroral spectrographs and of the long 
exposures neceasary with an extended source like the 
aurora, measurements are difficult and results un 
certain. The use of multilayer coatings in place o» 
the usual silver films in the mterferometer consider. 
ably reduces abeorption and so the times of exposure 
With exposures as short as minutes, Dr. 
Jarrett bas recorded Fabry-Perot fringes from aurore 
using the 5577 A. lme, by placmg the interferometer 
in front of the f/2 Summar 5-om. focal length camera 
lens. This prelummary investigation indicates the 
great possibilities of the use of multilayer coatings im 
auroral spectroscopy. The United States National 
Committee for the International Geophysical Year 
has generously proposed to lend to the British Oom- 
mittee the latest type of auroral spectrograph, 
унны н en ee ee 

This mstrument will be installed at Bt. Andrews 
‘Observatory and will make possible the first British 
measurements of temperature from suroral spectra. 
Dr. Jarrett hopes to equip the instrument with a 
Photoelectric scanning arrangement for direct 


Brilliant displays of the rare nootulucent clouds 
have recently been seen from central Scotland, and 
their height, position and speed have been determined 
from parallactio photographs. Mr. Paton discussed 
the importance of observations of these clouds in 
providing information concerning the physical stete 
of the upper atmosphere at the height of about 
80 km. at which they invariably occur. Bemdes 
yielding direct measurements of wind, they indicate 
the existence of a tore minimum at 80 km. 
Wind speeds of the order of 50 m./aec. have been 
measured; Störmer has recorded of more 
than 100 m./sec., and Jee of about 800 m./Beco. On 
every occasion when the clouds have been observed 
from Sootland, this movement has been from the 
east-north-east. But, since they are made visible by 
the sunlight scattered by the material of which they 
are composed, they are observed only on nights 
when the sun remaing close below the horizon—that 
is, during the summer months in middle latitudes. 
Presumably they may be present ab other times and 
in other latitudes, but they will not remain sunlit 
long enough to be obeerved. Their nature is still m 
doubt, though their tendency to appear at times of 
comet and meteor occurrences strongly supports the 
belief that they consist of meteoro dust. E. G. 
Bowen has recently pointed out that they appear 
either on or very near the dates of the авур 
meteor streams discovered at Jodrell Bank, bub 
Soottish observations show no such On 
one occasion, a portion of the olouds was obeerved to 
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hange colour from vivid blue to white, suggesting 
myrowih of the oloud particles by condensation. When 
«pportunity offers, the new spectrograph at 8%. 
“indrews will be employed to investigate such 
ibanges in the Finally, slides were shown 
Milustrating a remarkably sudden change from their 
iharacteristically stable structure to quite chaotic 
shapes that occurred in the early morning of July 25, 
1950. Nootilucent clouds have been observed on 
wenty-two nights since 1939 ; but this was the only 
ocasion when turbulence was seen. It may be gig- 


iifloant that ib was also the only occasion when aurora . 


»curred simultaneously with the nootiluoent clouds. 


OBITUARIES 


Prof. J. T. Hewitt, O.B.E., F.R.S. 


Рвот. J. T. Huwrrr, while crossing the road near 
his home at Hurst, Berkshire, on July 9, was knocked 
lown and killed by a ioter das. Although he was 
sighty-five years of age, he was still active, and his 
death came as a shock to all who knew him. He was 
Wborn at Windsor in 1868. After an unconventional 
schooling, he went to the Hartley Institute (now the 
WOUniversity of Southampton) and at sixteen was a 
student at the Normal School of Science (later the 
Royal College of Science). At eighteen he was a 
scholar of Bt. John’s Oollege, Cambridge. He took 
mihe Normal! School associateship in 1887, and three 
years later had a first in both parts of the Natural 
“Sciences Tripos and а first in the London Honours 
B.8c. Before 1893 was out, he had worked in Heidel- 
berg and in Berlin and had acquired the Ph.D. 
(Heidelberg) and the D.Sc. (London). He was 
«appointed profeasor at the People’s Palace Technical 
Schools at Easter 1894, at tho age of twenty-five. In 
the next twenty yeara, during which the Schools had 
emerged as a school of the University of London 
under the title of Kast London College (now Queen 
Mary College), he had аз studenta or research 
studenta many men who later rose to important 
academic, governmental or Industrial posta. То make 
a selection is always invidious, but the following 
names might be mentioned to show the range of 
interests involved : Н. A. Phillipe, A. E. Pitt, T. 8. 
заны ү ee E J. Kenner, G. M. 
. Mitchell, T. F. 


Hewitt, F. G. Tope aa C Clarence Smith shared the 
n; Hewitt gave the inter- 
which were first class and 
very well illustrated by experiments, and all the 
general and honours lectures on in io and on 
physical chemistry. He also attempted to teach his 
students some mathematics. What waa во attractive 
about Hewitt’s lectures was his unconcealed interest 
in any and every branch of chemistry: im dealing 
with sodium thiosulphate he could not keep out 
Bernthsen's methylene blue synthesis, nor Willgerodt 
and Masoarelli when he was talking about iodine. 
To him, metallurgical the phase rule, and 
the determination of accurate atomic weighta were all 
mtellectually .diverting. 

When Hewitt was elected into the Royal Society 
in 1910, he had an international reputation as an 
authority on the relation between colour and oon- 
stitution. He had original views on fluorescence, on 
the connexion between depth of colour and degree of 
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conjugation, on the constitution of phenthiazine and 
safranine dyes and on other subjects. Any student 
in hig department who showed ability and enthusiasm 
was encouraged by Hewitt to get through the routine 
analytical course as quickly as possible and start 
some research. 

Hewitt wrote an ктарын book, ‘Organic 
Chemical Manipulations’, was unfortunately 
allowed to get out of print. He invented а prooegs for 
ae msturng of whisky and was consulted by 

wine trade. He played an important part 
mus creas так шлш 
Bayer group 

Daring Es the First World War, Hewitt first worked 
out processes for manufacturing scetio anhydride and 
for converting benzene-xylene mixtures into toluene. 
In 1915 he was commissioned as major and went to 
the Dardanelles, where he was concerned with such 
diverse matters as water is and cylinders of 
chlorine. Early in 1916 he returned to England and 
was seconded to the Department of Explosives 
Supply. He controlled a amall factory at Chiswick, 
with Olarence Smith as & colleague. They dealt first 
with explosives and later with materials for chamioal 
warfare. Hewitt waa a great admirer of his ‘ohief’, 
Lord Moulton. 

Hewitt resigned from his chair at the end of the 
First World War and in 1919 jomed with T. D. 
Morson, О. 8. Roy, Clarence Smith, J. L. Baker and 
Miss Hewitt (his much beloved sister) to manufactare 
fine chemicals (quinine ethyl carbonate, quinoline, 


phenylmethyipyrazolone, eto.). 
ally decayed for one reason or another, and the 
Hewitts left it during 1940. Miss Hewitt died in 
1948 and thereafter Hewitt lived alone in his cottage 
at Hurst. He often went to London, to the Chemical 
Society and to meetings of the University Board of 
Studies, of which he was an original member (1901). 
He was one of the first Fellows of Queen Mary College. 
Hewitt was а good ohemist, & very human per- 
sonality and (there is no other word) a gentleman. 
He enjoyed his life and his memories. It waa always 
& pleasure to see him enter в room full of people he 
knew: that characteristic, half-oourtly salutation— 
the irresistable charm of a man who lived and worked 
with seat. : E. E. TURNER 


Prof. H. Frankfort 

Hewat FRANXFORT'8 most outstanding &ohieve- 
ment was to have appreciated and by оед 
example to have teught others to appreciate the 
value of archwologioal evidence as a source of human 
history. His first work—the two volumes of “Studies 
in the Early Pottery of the Near Eest"— was not 
only 


aooep ted guiding lines for the interpretation. of 
But his “Studies” also elo- 


quently demonstrated how a detailed objective 
analysis of oeramio techniques, decorative motives 
and art styles might discloes a history of very much 
the game sort as that extracted by philologista from 
orthodox written sources. Frankfort had been 
trained .in the rigorously disciplines of the 
Classios and Egyptology as taught in Holland during 
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the “twenties. But coming as а postgraduate to 
University Со London, hé fell under the spell of 
Petrie and порей something of his flair for the 
humanist value of material objects made by man. 
This combination found original expreemion in the 
“Studie” and developed ever more frui in his 
maturer works: for these remained works of scholar- 


and i tion. 
te Чаш өн was no armchair агомәо- 


logist—ho oould never have been a great interpreter 
had he been that. He gained field i and 
added to human knowledge first in the 
Egypt Exploration Society’s excavations at Tell 
el-Amarna and then as field director of the Iraq 
Expedition of the Oriental Institute of the University 
of Chicago. The latter post gave not only oppor- 
tunities of studying the monuments in ther proper 
setting but also of organizing a scientiflo 

on a lavish soale. ie quite value Ge the хале 
obtained at Tell Asmer and Khafaje are essentially 
the fruits of Frankfort's success as its organizer. For 
though the ition did unoover some spectacular 
objecta——h: of early Sumerian statues, for 
example—it was the (in Mesopotamia) unprecedented 
thoroughness and accuracy of the planning, recording 
and conserving of all finds that have invested the 
latter with unique historical significance. The pub- 
lication, still far from complete, had been planned by 
Frankfort, and his own personal oontributions—two 
volumes devoted to the Sumerian statuary—dis- 
close his sensibility as an art critic and vigour in 
interpretation. 

Still, it is in more comprehensive syntheses, written 
while he was professor in Chi and later director 
of the Warburg Institute in she University of London, 
that Frankfort’s genius found fullest expression. In 

and the Gods”, and perhaps still more in 
the. introduction and conclusion (written in ool- 
laboration with his first wife) to “An Esay on 
Speculatave Thought in the Ancient Near East’, 
entitled in Great Britain "Before Philosophy” and in 
the United States. ‘The Intellectual Adventure of 


‘Ancient Man", the reader can see how successfully 


and naturally an archeologist can assume the role of 
philosopher and sociologist. V. G. Онпре 


Dr. Henri Mineur 
Wirra the untimely death of Henri Mineur, which 


'oocurred after a short illness in Paris on May 7, 


France has lost one of her moet 
astronomers, and the Paris Observatory one of the 
best-known members of ite staff. 

° Henri Mineur was born at Lille in 1899. Entering 
the army at the age of eighteen, he served for a few 
months with the i and was demobilized with 
the rank of second heutenant. Oo: ing his inter- 
rupted education at the Hoole Polytechnique, he 
graduated in 1921 and took his doctorate in mathe- 
matical sciences in 1924. At this stage he decided to 
make his career in astronomy and accepted a post 
вв assistant astronomer at the Paris Observatory m 
1925. Withm eleven years of work at the Observatory, 
he had made such a name for himself that he was 
appointed, at the age of thirty-seven, aa the first 
director of the newly established Institut d’Astro- 
physique. Work at the Institute had not got into full 
swing when, at the outbreak of the Second World 
War, it was vi ed, and he became 
director of a mathematical laboratory devoted to the 
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solution of defence problems. Emnlisting in the Armec 
Foros іп 1940, he was appointed professor at the 
sohool of military engineering at Versailles shortly 
before the fall of France. Demobilized in Augum 
1840, he joined the resistance movement and wa 
dismissed from his official ровів by the Vichy Govern. 
ment in 1041. Three years later he was reinstated by 
the new French Government and served for a shorm 
while as captein in an anti-tank unit. Agam de 
mobilized in 1946, he turned his energies once mor 
to astronomy, and by the date of his death hac 
re-established the Institut d'AstrophyBique ав ө 
national postgraduate centre for theoretical and 
observational attacks on current problems on the 
frontiers of astrophysics 
Mineur's personal researches covered a wide fleld 
in celestial mechanics, pure mathematica, rela. 
tivity theory and statistics as well as in astronomy. 
He will perhaps be best remembered for his work on 
differential galactic rotation, carried out independ. 
ently of Oort'a, but leading by somewhat different 
methods to substantially the same conclusions, 
namely, that the Galaxy is rotating about в centre 
some 8,000 parsece distant towards longitude 
325°, at a rate givmg one complete turn in 250s 
million years in the solar neighbourhood. To hie 
credit are also a number of allied investigations into 
the equilibrium of open galactic clusters, the time- 
scale of the universe, and absorption of light in 
interstellar space. His early training ва an observer 
in the Paris Observatory, and, later, his everyday 
contact with practising astronomers working in the 
Institut d’Astrophysique under his general direction, 
combined to confer on his theoretical work a practical 
t which lent increased authority to his results. 
. Mineur was awarded the Damoiseau Prize of 
the Paris Academy of Sciences in 1944 and the 
Montyon Prize in 1950. He was created Chevalier of 


the Légion d'Honneur in 1849. A. Нонтив 
Dr. Loyd А. Jones 
Ds. Loyo А. Jonzs, who died on 


May 1б at his home in Rochester, New York, a fort- 
ight after his retirement, was well known for his 
scientific work in photography. He was born in 
Nebraska in 1884 and, after graduating in the 
University of Nebraska, was for two years assistant 
in the Physics t of that University, 
assistant physicist ab the U.S. National Bureau of 
Standards for another two years and then jomed the 
Research Laboratories, Eastman Kodak- Company, 
when they were formed in 1912. He Boon became 
chief physicist.and head of the Physica Division. 
From then onwards Jonee's interesta were almost 
exclusively his work on photography and on scientific 
committees, and his home and garden. He graduated 
as an electrical engineer, and something of the 
qualities of an engineer are to be found in much of 
his published work. This amounts to about eighty 
papers. His early work was mainly conoerned with. 
the measurement of the properties of photographic 
materials, the provision of instruments for doing so, 
and related subjects. The major interest was m 
sensitometry—the measurement of speed and oon- 
trast—and tone-reproduction. The culmination of 
this work was the peper of 1989, '"The Evaluation of 
Negative Film 8 in Terma of Print Quality", 
wherein the criterion of correct exposure of the 
negative was whether the negative gave as good.a 
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print as could be obtained from that negative 


something of the kind is inevitable, and in Loyd A. 
Jones's hands it led to'a physical measurement which 
correlated well with the observed 


be found, in his later papers, on к ишш ала and 
granularity, and on sharpness, w. 

ойи increta to tho Шету of a рату p hyo 

measurement which correlates well pdt 

estimate. 


Loyd A. Jones served on many scientific 
notably on the Oolarimetry 
Society sectional 

tography of the American Standards Association, 
or many years. Besides the recognition which he 


Medal, 
Hurter and Driffield Medal and an honorary fellow- 
ship. He leaves a wife and many friends to regret 
his death so soon after retirement. Е. R. Davrgs 


` 


Mr. Hugh Griffiths 


Tue chemical profession has lost в 
doughty fighter in Hugh Griffiths, who died on 


June 26, 1054. He was born at Middlesbrough on - 


July 28, 1891, and a very strong influenoe on his 
carcer waa his contact there with A. F. van der 
Heyden, who laid the foundation of his love for 
mathematics. He took his A.R.C.Se. in chemistry 
and was for the most part of his life in consulting 
practice. His command of the German language and 
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Agricultural Physiology at Cambridge: 
| Dr. John Hammond, F.R.S. 


Dn. Jons Haxwoxp, who on September 30 retires 


Unit of Reproduction, has brought an 


science. While his contribution to fundamental 
research is widely appreciated, it will be as the 


oromod Bon of a Norfolk imar end eph of a 
onoured. Bon of a Norfolk farmer and nephew of & 

veterinary surgeon, he absorbed as в student the 
teaching of the late Dr. F. Н. А. Marshall on the 
pure physiology of reproduction. The significance of 
his life's work is that, at & time when animal pro- 
duction was under the influence of pedigree breeders 
and the auction mart, on one hand, and the petho- 
logical outlook of the vetermary profession on the 
other, he brought to ite development & more positive 
scientific a, The essence of his teaching was 
the extent to which production could be increased by 
studying the normal physio of 
not merely by removing 
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his contacts on the Continent proved most valuable 
in this connexion. 

In 1945 he was eleoted president of the Institution 
of Chemical Engineers. Ав а biography is contained 
in the Transacitons for that year, it ig now opportune 
to try to assess his contribution to the 
profession. This was undoubtedly his advocacy of 
the use of the ‘Home Paper’ as & pert tion 
for associate membership. He came into the chemical 
engineering profession as a young man with the 
cane иеЫ ны ошаса рер оца 

foremost with him was the essential 
engineering beckground—the need for a practical 
estimate of the magnitude of the blem and the 
sizes involved. It was his mathematical and soientiflo 
training which then enabled him to apply funda- 
mental conceptions to rule-of-thumb methods, and 
to develop processes in a manner not dreamt of by 
his forbears. ` 

His philosophy in supporting the use of the 'Home 
Paper’ for examination purposes was the realization 
that, if a student is faced with a problem such aa, 
for example, the design of & plant required for the 
manufacture of 10 tons a day of mono-nitrotoluens, 
it brings out all that 1s latent within him and suto- 
matically poses to him all the blems which a 
chemical engineer has to face to successful. His 
fleroe advocacy of the use of this method of 
did sometimes bring him into oonflict with his ool- 
leagues, as he was always afraid that modifloations 
might result in a lowermg of his high standards. 

Ib was in keeping with Griffiths’s love of his pro- 
тазара end de оошо ае O 2 ае 
was at Mr. Norman Swindin’s lecture m 
on the life of that grand old man апа founder of 
chemical engineering, George E. Davis. It was then 
only too apparent to his colleagues that his life was 
on the ebb tide. In him they have lost a good friend, 
and the profession has lost a notable servant. 

M. B. DONALD 
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disease and abnormal physiology. Further, and this 
may yet be his greatest monument, Dr. Hammond 
has enthused a large and influential band of disciples, 
not only within the British Commonwealth but also 
throughout the world, to initiate research vea 
and apply the newer knowledge to the farming 
industry. Among a wide range of subjecta on which 
he has worked must be mentioned the reproduction 
and milk production of the cow, which provided the 
basis of the artificial insemination movement m 
Britain, and his study of the effect of nutrition and 
environment on the growth and conformation of 
sheep and pigs. If the study of animal husbandry 
ever becomes a profeasion independent of either 
agriculture or veterinary science, it will be largely 
to the pioneer work and inspiration of John 
ond. 


Registrar of Trade Marks In India: 
Dr. S. Venkateswaran 
Dn. 8. VESKATB6WARAN, deputy registrar of trade 
marks, India, has been appointed ав registrar of 
trade marks in succession to К. S. Shavaksha, who 
has recently retired. Dr. Venkateswaran, who is а 
D.8o. of the University of Madras and a law graduate 
of the University of Caloutte, was sssistant chemist at 
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the Agricultural Research Institute, Pusa, and at the 
Government Test House, Ali during 1922-30, 
and has worked under Sir C. V. Raman, publishing 
several research papers on light scattering and Raman 
effect. He was elected в Fellow of the Indian Academy 
of Sciences in 1984. Dr. Venkateswaran joined the 
Indian Patent Office in 1980 as an examiner of 
petente and was successively special offloer for trade 
marks (1940), assistant (1940-44) and 
deputy registrar (1944 to date). He has been 
prominently associated with the enactment of the 
trade mark legislation in India, and his most 
important book, “The Law-of Trade and Merchandise 
Marks" (1937), besides being a legal text-book, 
presents a complete case for trade mark legislation 
in India. The new Patents Bill is now before the 
Indian Parliament, and there is a to combine 
the Patent Office and the Trade Office again, 
88 was the case before their separation in 1943 owing 
to certain administrative reasons. Although it is 
now more than fifteen years since trade mark legis- 
lation was enacted in India, India has not yet jomed 
the International Convention for Industrial 

and there is по reciprocal arrangement for trade 
marks between India and other members of the 
British Commonwealth. It is understood that the 
Government of India is now actively considering the 
question of taking early stepe to join the Inter- 
national Convention. 


Charles P. Daly Medal of the American Geograph- 


ical Society : Dr. J. К. Wright 
De. Joms KigrraND Wauranr, her—his- 
torian, has been awarded the Charlee P. Medal - 


of the American Geographical Society for his out- 
standing contributions to the fleld of geography 
through his administrative services, writing and 
research. Dr. Wright joined the staff of the American 
Geographical Society in 1920 as librarian, and served 
in that capacity until 1988, when he became director ; 
in 1949 he resigned his post aa director, and since 
then has devoted his time to research and writing. 
He was president of the Association of American 
Geographers in 1946, and during 1949-52 was chair- 
man of the Commission (of the International Geo- 
graphical Union) on the International Map of the 
World. The Daly Medal was established in 1902 in 
ee ee Daly, 
eminent New York риш an president of the 
American Geographical Society ени 1864-99, and 
із awarded from time to time (thirty-seven times 
during the fifty-one years) for “valuable or 
istingui services or labors’. 


British Abstracts of Medical Sclences 


AB far back as 1915 the Physiological Society 
decided that an abstracting service for physio. was 
essential. It would be no over-statemant y to 
say that such в service is absolutely vital for further 
progress. бо voluminous haa the literature become 
that no medical scientist can keep abreast of the 
ке With this in mind, a Com- 

mittee representing the Anatomical, Biochemical, 
Endoorinological Nutrition, Pharmacological and 
Physiological Societies decided that the ceasation of 
British Abstracts AIII was unfortunate апа that 
every effort should be made to continue this valuable 
abstracting servico. “As a token of goodwill and to 
ensure that a new journal would be launched, a sum 
of approximately £3,000 was subscribed by some of 
the-above Societies. This enabled a start to be made, 
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and the January 1954 issue of British. Abstracts of 
Medical Sovences was published on January 20. Of 
the twelve monthly iasues, seven have already 
& The December issue will be an author and 

ject index, the work for which is already well in 


The ad hoo Committee of the above Societies 
decided that for success and security of the enter- 
prise some form of legal entity was eeeential. This 
has been done, and the organiation responsible for 
the continuance of British Absiracts of Medical 
Soienoss ів Biological and Medical Abstracts, Ltd., 
with offices at the Lister Institute. The 
Council of $ is made up of four repre- 
sentatives of the Physiological Society, two of the 
Biochemical Society and one each of the Anatomioal, 
Endocrinological, Nutrition and Pharmacological 
Societies. The editorial office is also at the Lister 
Institute, where full-time staff are engaged in the 
day-to-day running of the journal. In addition, there 
are twelve honorary specialist editors, ohoeen by the 
supporting societies, who abstracting in 
their tive flelds. tive abstracts of 
all significant pepers in anatomy, biochemistry, 
endocrinology, experimental biology, 
medicine, microbiology, odontology, pathology, 
pharmacology and physiology are prepared from 
more than six hundred journals lished through- 
out the world by a large group of helpful abstractors. 
Every endeavour is made to publish these abstracts 


. within six months of the appearance of the journal. 


that abstracts are of little value unless 
they (and the necessary indexes) are promptly pro- 
duced, the Counoil hopes to reduce the time of 
publication still further. The composition and 
printing of abstracts is costly, so the price of £10 
per annum, including postage, is made possible by 
the devoted Isbours of men whose aim is the 
advancement of their science. 


Protection against Betatron and Synchrotron 
Radiatlons 


Tua recommendations made by the National 
Committee on Radiation Protection, which are 
published in the United States as National Bureau 
of Btandards Handbooks, serve as guides for pro- 
tection against general hazards of radiation sources. 
The development in recent years of high-energy 
electron accelerators, some of which are now being 
built commercially, and their widespread use in 
hospitals and elsewhere make it necessary to provide 
the operators of these accelerators with & handbook 
warning them of the potential radiation hazards both 
to themselves, to patiente in hospital and to the 
public, and of the appropriate precautions that 
should accordingly be taken. Handbook 56; “Рто- 
tection against Beta ohrotron Radiations up 
to 100 Million Electron Volta" (pp. 52. W. 

D.O.: ent of Documents, 1954; 25 centa), 
prepared y Subcommittee 5 of the National Com- 
mittee on Radiation Proteotion, deals with high- 
energy electron socelerators of the betatran and 
synchrotron types. The hazards resulting from the 
various radiations produced by the sources are con- 
sidered, with those due to certain associated 
effecta, aa noise, eleotricity and ozone production. 
Binoe the experimental data relating to protection 
requirements for these sources are far from camplete, 
and thus measurement techniques and systems of units 
are not well established, the handbook includes an 
initial section in which definitions of the various 
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technical terms used are clearly stated and listed, 
and nine appendixes in which detailed discussions 
are given of proposed units and measurement 
cedures. The following are dealt with in partic { 
the choice of the unite for radiation intensity (watt/ 
om.") and for dose (erg/gm.), thus avoiding the use 
of the roentgen; the choice of & radiation-intensity 
secondary standard; в 5-am. thick ‘Lucite’ oover for 
the sensitive element of a survey instrument; and 
the recommendation for high-energy installations of 
the standard mnel-monitoring procedures at 
present in use for radiations of less than 2 MeV. 


Unlted States Unclassified Material on Atomic Energy 


Tas United States Atomic Energy Commission has 
named the Stanford Research Institute, California, 
as one of three national industrial information 
depositories of unclasarfied information conoerning 
developments in the fleld of atomic energy, the other 
two depositories being the Atomio Industrial Forum 
of New York and the John Crerar Library of Chicago. 
The Stanford Research Institute will serve particu- 
larly the western States and Hawaii and Alaska, by 

the collection and providmg library, 
reference, photocopy and literature-search services 
to public interests. It has recently received an initial 
complement of materials consisting of seven hundred 
reporte of industrial interest selected from 9,500 
‘basic science’ reports filed with the Atomic Energy 
Commission, as well as a set of reproductions of 
drawings for a ‘ ing pool’ reactor, all the back 
wanes of Nuclear Sotence Abstracts and seta of biblio- 
graphies of selected reports of value to industry. Mr. 

Williaa’ A. Canles Hise boc appointed to tale ohatge 
of the depository. In December 1952 the Institute 
opened & Radiation zi i Laboratory for 
industrial researoh with radioactive materials, the 
source of oobalt-80 provided to the Laboratory by 
the Atomic Energy Commussion being the largest 
released for such use at the time. The previous year 
the Institute published results of a study sponsored 
by the Commission on “Industrial Uses of Radio- 
active Fission Producta”. 


Financlal Estimates for the Department of 
Sclenttflc and Industrial Research 


Ix reply to further questions m the House of 
Commons on July 27, the Parliamentary Secretary 
to the Ministry of Works, Mr. J. R. Bevins, stated 
that the published estimate of £6۰25 million for the 
Department of Scientific and Industrial Research for 
the present financial year represented an increase of 
£578,000 over last year (not £71,440 as stated in 
Nature, priate 7, p. 251), of which £280,000 was 
part of the projected expension by £600,000 over 
five . gross had increased from 
£5-8 million in 1952 to £7 million in the present year. 
The non-industrial staff, 8,108 on July 1, 1954, oom- 

with 2,500 in 1849, would be increased to 
3,900 in 1959, when the general level of activity 
would be 85 per cent of that projected in the opa 
Bion plans of 1947-48. At present the cost of the 
research on sulphate-reducing bacteria, on which 
twelve people were engaged at the Chemioal Research 
Laboratory, was about £18,000 & year, and that of 
the work on corrosion of buried pipes, on which віх 
people were engaged, about £6,000 a year. Studies 
of marine bacteriology, smoke curing, hygiene of 
fish handling апа freexing at the Torry Research 
Station were at present held up on &ooount of 
insufficient staff and Бам buildings. Ол 
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July 30 Mr. Bevins also stated that during the period 
April 1946-July 1954 the Department had made 
grants totalling £1,821,700 to the universitios for the 
construction of high-energy particle-accelerating 
machines for nuclear physics research, and that 
grants of £747,200 had so far been made for running 
costa during the period August 1952-July 1957. 
Survey of Sclentific Journals Іп the United States 
Тни report of a survey of the ions and 
finances of scientifio journals in the United States 
has been published in а recent issue of Sotenos (118, 
357; 1954). The survey, by R. Tumbleson and 
Helen L. Brownson, is based on the 110 oc 
reoeived to 205 questionnaires distributed ек 
National Science Foundation to в selected list of 
periodicals, with circulations ranging from five 
hundred to sixty thousand or more, seeking informa- 
tion regarding circulation, volume of original research 
papers published, papers awaiting publication, sources 
of revenue and expense items. No date are in- 
cluded for periodicals of the American Medioal 
Association or the American Chemical Society ; but 
about 71 cent of the replies related to the journals 
of scientific societies, and in this group 58 per oent 
of subscribers were members; for periodicals with a 
circulation of four thousand or lees, this figure was 
50 per cent; for more than four thousand, 68 per 
cent. This group of periodicala published on the 
average nine hundred pages of original research 
material, or about 70 per cent of all papers submitted ; 
many of the others were rejected because they were 
submitted to the wrong periodical. Seventy of these 
periodicals had a delay for accepted articles of less 
than aix months; twenty-five, a delay of six months 
to & year, and five of a year or more, the average 
being 5-3 months for those publishing five hundred 
or les a year and 1-9 months for those pub- 
more than two thousand pages ; for periodicals 
publishing articles averaging four pages or leas, the 
delay was 5-6 months compared with 2-1 months 
for those in which the average article was twenty 
от more. Subscriptions and society contribution 
m lieu of subscription represented 67-2 per oent of 
the inoome for periodicals with a circulation of leas 
than в thousand, 69-8 per oent for those with a 
orculation of 1,000-7,999, and 45-2 oant for 
those with more than 8,000; advertising revenue 
was 0-7 per oent, 14-2 per cent and 51:5 cent, 
respectively. Most editors disliked the i of & 
direct subsidy from any sources, including the Federal 
Government, and many believed that additional 
income should be obtained from society membership 
or advertising. Attention was directed to difficulties, 
and delay caused by bad writing and 
presentation. 


Lancaster Royal 

Blologian 

Tas third issue of The New Biologian, the journal 
of the Natural History Society of Lancaster Royal 
Grammar School, has recently been publiahed (June 
1954). In the report of the Bociety's activities, by Р. 
Brindley, it ia recorded that a three-day exhibition 
was held in the biology laboratories, and several 
lectures given and films exhibited. P. F. Williams 
and P. E. Walker describe the bird-life of a hundred- 
acre fleld, where they concentrated mamly on the 
two heronries. С. J. Beckett gives an illustrated 
&ooounb of fern-collecting in northern England : it is 
unfortunate that in the caption of one illustration 
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the ward ‘spleenwort’ is spelt in three different ways. 
It is & pity that in this article, and mdeed in all the 
other articles, the generico and specific names are 
printed in the same Roman type as the rest of the 
text. Other artiolee recording some excellent field- 
work include hover-flies by R. Underwood, the birds 
of Arkholme by A. N. Gardner, the mollusos of 
Роњ Erin (LO.M.) by P. Brindley, and British 
mountain воепегу by F. D. Stell Other articles 
inolude the meteorological summary for June 195$— 
ыл; , & desaription of making 
tographio paper by A. M. 
bees, wasps, oto., 
by ennington, some observations of Amoeba 
- by P. F. une Жаганын шн ae рр, 
tadpoles by G. Н. Briggs. 
Corrosion Technology 
Sraprina in March this year, Corrosion Technology 
Pas og at Ra t to Ohem4cal and 
Procese Hnginesring, and June it has appeared 
as & separate monthly journal, published by Leonard 
Hill, Ltd., of London (1, No. 4; June 1954. 40s. a 
year, or 1008. for 3 years). There are now, therefore, 
two monthly journals devoted to the subject of 


Control (see Nature, May 8, p. 858). Corrosion Tech- 
nology carries three columns to в , 12 ір. by 
9 in. The journal includes many items of news 


SB ths Goce ишы 


куе corrosion research at the 

жос Teddington, rubber 
Ток ad uu EE 
_prevention of corrosion by water in oil refineries, 
non-metallic materials of construction for handling 
radioactive wastes, radioactive testing of rust pre- 
ventives, corrosion of aluminium oeble sheathing, 
cutting fluide and corrosion, and corrosion and tablet 

. The variety of the topics reflecta the 
"wide range of the subject of corrosion. The journal 
is well produced, and it serves a useful purpose in 
providing corrosion workers, as well as engineers and 
others concerned with protection against corrosion, 
with up-to-date news and reviews of recent develop- 
mente in the subject. 


Periodicals In South Asia on the Physical and 
Blological Sclences 


Wrra the assistance of the United Nations Eduoe- 
tional, Scientific and Culturel Organization, the 
ee or ee 
covering the physical and biological sciences, of a 
‘Union Catalca of Learned Periodical Publications 
in South Asia” . 890. Delhi: Indian Library 
Association ; on: Blunt and Sons. 
Ra. 25, 9 dollars or 60s. ; 1958). It is essentially the 
work of the Department of of Library Science of the 
University of Delhi, and ite Баран represents 

partial fulfilment of an aspiration of Dr. 8. R. 


apiy куст нен тес Ашен arranged &ooording 
to the Colon Classification, and indicating the status 
or gubject of specialization of the library, as well as 
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ааа апо раро обох ооа 
title words of periodicals are given in heavy 
There is also a schedule of sub-claasea of the Co 
Classification covered and a key to library Does 
The Catalogue should prove of great assistance to 
research workers in South Ama. 


Soclety for General Microbology 


Tua Society for General Microbiology has recently 
some reorganization and has established & 
central office at the Institute of Biology, Tavistock 
House South, Tavistock Square, London, W.C.1, to 
which inquiries regarding applications for member- 
ee ee SE 
Other matters should be communicated 
officer of the Society, and inquiries 
Rou d ournal of General Microbiology to the 
Cambridge University Press. At the last annual 
general meeting a new set of rules of the Society was 
which now govern its activities. The nme- 
teenth general meeting is to be held in the University 
of during September 14-16 and is to include 
& discussion meeting on the “Principles of Microbial 
Classification’. New officers of the Society are as 
follows: General Secretary, Prof. E. E. Cooper 
t of Preventive Mediaine, University of 
Bristol); and New Members of Committees, Dr. B. W. 
» Miss June Lascelles and Dr. P. Tate. "Tho 
remaining officers are: President, Mr. H. J. Bunker ; 
Treasurer, Prof. R. Lovell ; Hidttors of the Journal, 
Prof. B: О. J. 9. Knight and Mr. А. F. B. Btandfast ; 
and Mestings Seoretary, Dr. Е. F. Gale (Department 
of Biochemistry, University of Cambridge). 


Biology of the Trout 


RsguLAS observations have been made by the 
Boottish Home Office Brown Trout Research Labor- 
atory, near Pitlochry in Perthshire, on freshwater 
biology in that aree. Under the title of “Spawning 
Migration, Reproduction and Young Stages of Loch 
Trout (Salmo trutta L.)’’, Mr. T. A. Stuart has now 
recorded the resulta of research on the behaviour, 
reproduction and t of trout in their 
natural spawning grounds in three lochs, Lochan an 


Daim, Reservoir and Loch Moraig 
Sagres and Salmon Fisheries No. 5. 
. 40. Edinburgh: H.M.8.O., 1963; 7s. 6d. net). 


While the sua appease ын 


temperature. Prior to the spawning 
migration: @ ahoaling habit je formed and tie tou 
congregate at the entrance to the streams chosen for 
spewning. ar orate Detector SK d 
Сора ахз ашо ely water cee to abaut о 
lace when the tem- 
for the first time to 
6-7° C. and was lower than that of the loch. In his 
observations on the trout’s behaviour in forming the 
redd, Mr. Stuart has made the notable discovery 
that, apart from selection of gravel of suitable size, 
appreciation of the current conditions plays & most 
WE peret adi: He hes shown that towards the 
-ends of pools, where the gravel slopes upwards, 
there is & point at which the current flows down- 
wards through the gravel and it free of gilt. 
The trout are evidently aware of this and, after 
testing movements, oome to rest there, probably 
aided by the slight suction from below. At suoh 
points the redds are made. Further interesting 
observations are recorded on the reactions of the 
alevins to light, the ventilation of redds by the 
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кошо pectore Bum Ral ths те онар 
of the gravel by post-larvm. This paper con- 
stitutes the most objective acoount of the early life 
of the trout yet available. 


Nigerian Vegetation 


Ix & short memoir, under the above title, R. W. J. 
Keay has presented an outline account of the main 
_ types i 


astr foresters, naturalists, eduoa- 
tionists and others in the botany and geography of 
Nigeria, no general account of the vegetation of this 
region having hitherto been avaiable. In this ex- 
tensive region the vegetation ranges from wet rain 
o EH шш шан TEN шр» Abin 
countries presenting such a of tational 
types. he’ author righty сей his readen thes 
only в relatively narrow coastal belb is covered with 
rich rain forest, the greeter of the hinterland 
consisting of savannah. The latter is clothed in tall 
grasses during the rainy season but becomes bare 
and open during the dry season. when the grass is 
burnt. The thorn savannah occupies only a small 
area in the extrame north, with the Sahara desert 
over the frontier still farther to the north. The 
forest regions are described under the headings of 
mangrove forest and coastal vegetation, freshwater 
swamp communities, and the lowland rain forest 


special 
very Interesting floristic region of Cameroon Mountain 
(18,350 ft.). The resulta of various ecological studies 
have been worked into this, the second edition of 


32, 221; 1954). Decay results in appreciable losses 
in volume of sound wood. Seventy-four per cent of 
606 le trees had some measure of deoay. 
Twenty-eight fungi were found to be associated with 


utt- 
deoa; fungus and P. glomeratus is the most important 
Important site of entry for fungi. Various dis- 
colorations oocur in sugar maple. The average extent 
of decay in living trees is estimated according to the 
oocurrenoe of sporophores of F. connatus, F. igniarius, 
H. septentrionals and U. vulgaris. The incidence and 
volume of decay increased progreasively with age and 
diameter. One hundred and nine species of Basidio- 
nmryoetes are tabulated as occurring on living and 


NATURE 


343 


dead sugar maple in Ontario. This paper is illustrated 
by a large number of plates. 


Aboriginal Rock-palntings In Australla 

Unit quite recently there had been little evidence 
of aborigmal tion in New South Wales. 
Investigations by W. H. Kinsela in the area, immedi- 
ately south of Sydney and extending throughout the 
lllawarra coast and tablelands have shown that, 
besides the well-known kitchen-middens, there are 
several groupe of rock-paintings (Aust. Mus. Mag., 
11, No. 4). In the Avon River valley, for example, 
one group of paintings contained many figures drawn 
ibd the dominant ono bena woman ith 

ted breasts. Some others, including a 

ж. кеш. Among the charooal piotures 
is the realistic mide-view of a human, in silhouette, 
with & ine attempt to pub natural shape into 
body and limbe. The paintings throughout the whole 
of this ‘new’ area of the Bouth Coast tablelands are 
typioal of the species, style and technique seen else- 
where in eastern New;South Wales. There ів, how- 
ever, a marked absence of the mass-patterns of 
stencilled-: intings which are seen 80 frequently 
in Hawkesbury Sandstone areas north from the 
South Coast. The majority of the paintings visited 
are fairly faint, and diffüioulb to reproduce by 
photography. 
Colonial Development Corporation : Report for 

1953 

Тип annual report and accounts of the Colonial 
Development Corporation for the year ended 
December 31, 1953 . 50. London: Н.М.8.0., 
1954; 2s. net), the initiation of five new 
projecte, the abandonment of seven projects and the 
termination of the East African ramie investigation, 
the Kenya fish farms and the Vitingini lead investi- 
gation, leaving fifty continuing projects and investiga- 
tions. Oapi 


or 56 per cent of the £25,349,000 employed, and 
several agri projecta now in early 
phases of dev will eventually need large 
expenditures to bring them to completion. A further 
substantial reduction in head-office administration 
costs was effected durmg the year, the United 
Kingdom staff being reduced from 248 to 183 and 
ional offices staff from 114 to 106, but further 
ction is unlikely at the present scale of operations. 
For most projecta the local labour ig fairly efficient, 
tho а оше агаи оше ае mai а 
physique, malnutrition, debilitatmg diseases and lack 
of education. In agricultural research a panel of 
agricultural scientists established in London m March 
1958, with Sir Charles Darwin as chairman, has been 
of b help, and the Corporation’s experiences and 
lems are made known to those who allocate 
lonial Development and Welfare funds for agri- 
cultural research, affording an indication of priorities 
in this field. 
National Museum of Wales: Report for 1952-53 


Tun forty-sixth annual report of the National 
Museum of Wales, Cardiff, covering the year 1952-33 
(pp. 63; from the Museum, Cardiff; 1953), is the 
first to appear in the new format. The smaller size 
is more interesting and handier and is to be com- 
mended as a type of production to be copied. It is 
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stated that unfortunately there is no possibility of в 
licence being obtained for the extension to the west 
wing of the Museum, though, on the other hand, 
it is possible that one may be issued for a smaller 
building to serve as a inning of а museum block 
at the Welsh Folk Museum, 8. Fagans. This would 
permit the removal to St. Fagans of folk-life material 
and lead to a reorganization of the first-floor galleries 
at Cardiff. The freeing of the circular gallery for 
араз exhibitions would be a welcome action. 
Work in the geological gallery has been devoted 
towards improving the appearance but not the 
essential range and purpose of the exhibite. At the 
Welsh Folk Museum the chief has been again 
the re-erection of buildings. The Montgomeryshire 
house is now thatched and wattled, and the stone 
house from Gower is nearing completion. An upland 
farmhouse from Dyffryn Claerwen, Rednorshire, has 
been &coepted and will provide the Museum with ite 
first complete unit of stable, oowhouse and dwelling, 


Natlonal Research Council of Canada: 
for 1954—55 _ 

Тнн National Research Comal of Canada has 
granted 236 scholarships for 1954-55, totallmg in 
value 288,200 dollars. These scholarshipa include 
15 bursaries worth 800 dollars each, 103 studentahips 
worth 1,100 dollars each and 21 fellowships worth 
1,400 dollars each, all of which are to be held in 
Canada. Special scholarships awarded for study 
abroad include twenty awards worth 1,900 dollars 
each, which will be held in the following countries : 
ten in the United States, eight in the Unrted Kmg- 
dom, one in France and one in Sweden. Seventeen 
overseas postdoctorate fellowships worth 2,500 
dollars each have been granted for work in the 
following countries: twelve in the United Kingdom, 
two in Sweden, one in Denmark, one in France and 
one in the Netherlands. 


Colonial Service : Recent Appolntments 
Тнв following appointments have been made in the 
Colonial Service: D. W. Maloolm (principal asmistent 
. secretary, Tanganyiks), secretary for agriculture and 
naturel resources, yika; A. F. Mackenzie 
(deputy director of agriculture, Bierra Leone), drreotor 
-of agriculture, Britiah Guiana ; F. E. Hughes (deputy 
chief conservator of forests, Gold Coast), chief oon- 
servator of forests, Gold Coast ; І. G. John (assistant 
director, Malayan Meteorological Bervioe), director 
Malayan Meteorological Service; N. B. Sandeman 
(assistant game warden, Uganda), game ranger, 
Kenya; A. J. Vincent, asmetent conservator of 
forèsts, Federation of Malaya ; A. Crosbie, veterinary 
officer, Northern Rhodesia ; Miss E. R. Blydenstein, 
meteorologist, East Africa High Commission; J. O. 
Goss, agricultural officer, Nigeria; B. G. Hoare, 
agricultural officer, Gold Coast; A. R. Longhurst, 
scientific officer, West African Fisheries Research 
Institute, Sierra Leone; W. G. Owen, geographer, 
Hydrological Survey Department, Uganda; J. Е. 
Truswell, geologist, Nigeria. 


Announcements 


Tue Atomic Energy Authority announces that 

‚ Mr. W. R. J. Cook, chief of the Royal Naval Scientific 

Service since 1950 (see Nature, 188, 185 ; 1950), has 

been released from his to take up that of 

deputy director of the Atomic Weapons Research 

Establishment, Aldermaston, the director of which is 
Sir William Penney. 


Awards 


` 
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Тин Lister Medal for 1954, which is given in 
recognition of distinguished contributions to surgical 
soisnoe, has been awarded to Mr. Victor i 

to the Har, Nose and Throat 
B College Hospital, London, m 
ad wn ie ee 
knowledge in the surgery of the nose and throat by 
means of his researches into the comparative anatomy 
and physiology of the larynx and pera-nasal sinuses. 
This is the eleventh occasion of the award, which ів 


Тни College of Physicians of P bia has 
awarded the Alvarenga Prize for 1954 to Dr. DeWitt 
Stetten, jun., associate direotor-in charge of research, 
National’ Institute of Arthritis and Metabolic Diseases, 
Nataonal Institutes of Health, Bethesda, Maryland, 
for his outstanding contributions to knowledge of 
metabolic diseases. The Prize was estab- 
lished by the will of Pedro Francisco DaCosta 
Alvarenga, of Lisbon, an associate fellow of the 
College, to be awarded annually on the anniversary 
of his death on July 14, 1888. 


Taa Faraday Society will be holding a general 
discussion on ‘ tion and Flocculataon” in the 
пес of Chemistry, University of Sheffield, 

during 15-17, under the chairmanship of 
Prof. R. О. W. Norrish, president of the Society. 
The twenty-nine papers to be presented will be 
divided mto three groupe, with introductory addresses 
for each group by the following: classical 
tion, Prof. J. T. G. Overbeek (Utrecht); coacervation, 
Dr. A. B. C. Lawrence (Sheffield) ; and biological 
systems, Dr. J. R. Marrack (Cambridge). Advance 
proofs of all the papers will be available about the 
end of this month. Applications for accommodation 
(to be made not later than September 6) and all 
other inquiries should be sent to the Secretary of the 
Faraday Bociety, 6 Gray’s Inn Square, Gray's Inn, 
London, W.C.1. 


Taa Oil and Colour Chemists’ Association will be 
holding a symposium on “Rheology and Settlament 
of Pigmented Systems” on September 23 im, the 
Chemistry Theatre of University College, Gower 
Street, London, W.0.1. In the morning Prof. Stacey 
G. Ward will give a lecture on of well- 
defined suspensions of solids in liquids, and Mr. J. 
Pryoe-Jones on the rheological state of a suspension 
as a criterion for the study of the flow and settlement 
of painta. The afternoon session will be devoted to в 
discussion. on these two papers. The will 
be open to non-members on application to the 
general secretary of the Association, R. H. Hamblin, 
Memorial Hall, Farringdon Street, London, Е.С.4, 
from whom further information can be obtained. 


Taa ninth Annual Calorimetry Conference in the 
United States will be held m the General Eloctrio 
Research Laboratory, The Knolls, Schenectady, New 
York, during September 17-18, under the chairman- 
ship of Dr. E. J. Prosen (National Bureau of 
Standards, Washington, D.C.). The conference is 
open to all, without registration fees. Further 
information can be obtamed from Dr. Warren 


DeBorbo, General Electric y, Metallurgy 
Research t, Research Laboratory, P.O. 
Box 1088, y, New York. 


. 
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INSTITUTION OF ELECTRONICS EXHIBITION IN MANCHESTER 


HE ninth ‘Annual Exhibition of Electronic 
Devioee, organized by the North-West Branch of 


organized 
as any of its predecessors, and was as deservedly 
popular. ee ae 
commercial and research sections, a programme of 
general and. specialized and в number of 
illustrative film shows. For an affair of this size— 
some forty exhibitors were represented—a detailed 
review cannot be given; the writer must restrict his- 
attention to a few of the features which he found 
most interesting. 
The commercial section was impressive chiefly for 
ita evidence of steady progress in the development 


incidentally, wery handsome strain gauges. These 
are made of metal foil etched mto suitable strain- 
sensitive patterns, and mounted on an epoxy resin 
laequer backing. They are more robust than coan- 
ventional wire gauges, and permit a higher mput 
current without compromising stability. Part of the 
large Mullard exhibit consisted of a formidable array 
of ultrasonic devices them was an ultrasonic 


шту 

tool and the work, of such intractable materials as 
glass. Equipment for the ultrasonic cleaning of 

e or inaccessible objects, and an ultrasonic 
soldering-iron capable of dealing with aluminium, 
were also demonstrated. 
Prominent in the research section were the stands 
of the British Rayon Research Association. Among 
the recently еа ы 


ае 
In this techni an intensely bright flash of short 
duration ig for irradiating a specimen, and after 
a selected interval of 20 usec. or more, в second, less 
bright, but shorter, flash is used to record the absorp- 
tion spectrum of the specimen. In this way the 
presence and decay of short-lived products of 
irradiation can be studied. 

The Institute of Oancer Research exhibited ultra- 
sonio echo-locating equipment, used for the examina- 
tion of brain structure. When the equipment is in 
use, & quartz transducer in acoustic contact with the 
head emits в narrow, beam of ultrasound. 
Any echoes incident on the transducer are trans- 
mitted as pulses through amplifier and display 
ee wem iig pium The 
position of the pulse on the screen gives a measure 
of the distance of the source of the echo from the 
transducer. At present, observations are being-com- 


pared with what is known of the onnal brain, with 
the view of the possible identification of abnormal 
structures. In view of the drastic effects of ultra- 
sonic vibrations, as demonstrated in the Mullard 
exhibit, it should be mentioned that the power out- 
put of the transducer is only 30 pW. Since the 
vibrations suffer considerable attenuation on entering 
and leaving the skull, it is clear that high sensitivity 
is hese of the amplifiers. 
rtable twelve-channel 
an v to the in i 


designed a8 
t subject of 


ао 

and in this condition it ів sensative only to that 
frequency or ita harmonios. The display panel oon- 
sista of a number of cathode-ray tubes, and each of 
these indicates for one of the channels (that is, for 
one of the selected points on the head) which, if any, 
of the harmonics of the driving signal is present, 
and what ite relative is. A larger version of 
the equipment has been in use at the Burden Institute 
for the past two years, and has proved to be of 
particular value in research on the functional anatomy 
of the brain. 

The Exhibition as a whole has proved to be of the 
highest interest to very many visitors, and due 
«гей mast be paid to the exhibitor, and onganizar 

A’ W. Hanson 


BRITISH CAST IRON RESEARCH : 
ASSOCIATION 


OPEN DAY 


HE British Cast Iron Research Association, 


P E E e 


government laboratories, trade sasociations, tech- 
nical institutions, universities, technical colleges and 
schools. 

The extensions last reported (Nature, 170, 153; 
1952) have been fully brought into use, exoept for 
the new shop, which has yet to be equipped, 
but which in meantime is being used for work 
on foundry atmospheres. The Association has been 
negotiating with the Department of Scientific and 
Industrial Research with 


stage 
A feature which attracted considerable interest 
was & display of art castings in moulded iron, in- 


- "working model. A train for the 
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volving very advanced akills in pattern-making and 
The of maintaining these 

вка is indiosted by the adoption in recent years of 

such medieval methods as the lost wax for 

producing jet engine parts which have to 

very accurate tolerances, and to their final dimensons, 
since с pute te a ar to machine. 

work on view included the study 

кек opere ТЫ чыш ШЫ demi 

enamelled cast 


tion of defects due to sand failure was shown by & 
casting of shell moulds of reain- 


metal and on surface finish. The pore size of sand 
aggregates has bean shown to affect heat transfer, 
mould ыза н, даа flow during pouring and 


xygen and nitrogen, and the 
vacuum heating principle is used for the determination 


concerns the steels, a useful result hag emerged from 
parallel studies of two aspects of the properties of 
férritio nodular iron caatings— 


chosen Taw materials this could be reduced 
to —100° C. 

~The work of the Foundry Atmospheres Team has 
considerable progress. The control of dust on 
practically every type of rotating wheel used for 
cleaning and grinding castings, many of which are 
common to & wide range of other industries, has been 
established, and some devioes are in commercial pro- 
duction. A systematio study of the behaviour of 
dust-laden air streams at the knock-out, where cast- 
ings are normally seperated from their aand envelopes, 

has been begun. A satisfactory design of web 
arrester for oupola furngoes has been evolved and will 
puri анн ашшы маке ы ы 
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BRITISH COLONIAL TERRITORIES 
REPORT FOR 1953—54 


F the of the White Paper entitled “Re- 

organization of the Oolonial Service” (Colonial 
No. 800. London: Н.М.8.0., 1054; 44. net) are 
implemented, the recently published report on “The 
Colonial Territories 1958-54"* may be the last 
survey to appear under that title. It is proposed to 
canstitute from October 1, 1954, an Oversea Civil 
Service which will include all those officers now in 
the Colonial Service who have been selected for their 
ee ee 

nies whether or not the territory in which they 
are serving attains self-government. Should the 
territory attain self-government, ther conditions of 


and the Government of the territory. 
When the new Service is in being, any offer of 
appointment will include a clear лу whether 
ib carries of the Oversea Civil Service or 
whether the offlcer’s contractual relationship will be 
solely with the territorial Government.  Offloers in 
either category will be expected to regard them- 
selves as being in all reepeote responsible to the 
territorial governments under which they are serving. 

The new form of Service is intended to safeguard 
the interests of existing officers as well as to over- 
come political difficulties or prejudices which are 
more fully indicated in the review of constitutional 
and administrative developmenta in “The Colonial 
Territories 1953—54” report than in introductory 
ын oF Шене Бара, It is also intended 

to encourage qualified men and women to contmue 
to come forward in & spirit of confidence, enthusiasm 
and 


and peoples. The present decisions are not intended 
to exclude the oconstitution of a Commonwealth 
service or an overseas service directly employed by 
the Britiah Government, but the Government haa 
not yet reached any conclusions on the complicated 
administrative and constitutional, ag well aa financial, 
problems involved in such proposals. 
Apart from providing a very convenient oon- | 
eos ос ца DOLO шеш Балы and 
social developments in the Colonial territories for 
i candidates for appointments in the 
lonial Service, whether scientific or not, ‘The 
Colonial Territories 1953—54” is also of interest to the 


man of solence as the background 
which progress in Col research, for develop- 
ments in education, in health and welfare, in 


of and of economic and 
developments should facilitate both responsible 
ortticiam of developments and a 


ding of the extent to which economic and 
social developments, as well as the application of the 
resulta of the research at present in progress, depend 
on education. 

In all branches of education the expansion of 
facilities continued during 1958—54, and special 
stress is laid on the increased provision for training 
teachers, alike in Malaya, Singapore, and Hong Kong, 
in the larger West African territories (where in view of 


* Colonial Office. The Colonial Territories 1053-54. (Qmd, 9160.) 
Pp. xd--199. (London: Н.М. Btatlonery Office, 19054.) Gs, not. 


No. 4425 August 21, 1954 


the rapid expangon in primary education determined 
efforts ore made to maintam standards of 
efficiency), in Kenya and in Tanganyika. In U 

where the output of trained teachers is to 
creased to about 1,150 by 1956, the British Govern. 
ment has allocated £8 million from the African De- 
velopment Fund over the period 1953—60 to implement 
the recommendations of the de Bunsen Committee as 
well ав £2 million for the development of technical 
education. In Northern Rhodesia, the establishment 
of a unifled African teaching service was finally 
approved, and £1,250,000 was allocated from. Colonial 
Development and Welfare Funds for the establish- 
ment of Rhodesia University College, the foundation 
stone of which was laid at Salisbury by the Queen 
Mother on July 18, 1953. During the academio year 
1953-54 there were 3,639 full-time students at the 
three universities and four university colleges, and 
steps were taken durmg the year to strengthen the 
intimate relations between the Colonial institutions 
and other universities, particularly through & Colonial 
Devel and Welfare to facilitate seoond- 
mant of staff to the Colonial universities and colleges, 
and the extension of the Commonwealth In 

Scheme to cover visits to and from Colonial institu- 
tions. Educational exchange was also assisted under 
the Fulbnght Agreement, nineteen men and women 
from the Colonial territories receiving travel grants 
under this scheme for study or research in the United 
States, and thirteen American lecturers, research 
acholara or studenta being selected for attachment to 
Colonial universities. Of nearly sight thousand 
Colonial students in the United Kingdom and the 
Trish Republic at the end of 1953, 1,965 were scholar- 
ship holders, and the report again pays tribute to 
the work of the British Counoil in finding &ocom- 
modation for these students. In higher technical 
education, the Nigerian College of Arte, Боівпое and 
Technology had its first major entry of studente. A 
Commission was appointed to make recommendations 
for the development of Fourah Bay сое in 
relation to the educational requirements of Sierra 
Leone at all levels, and Major-General C. Bullard 
took up his post as first principal of the Royal 
Technical College of East Africa, Nairobi. 

No widespread epidemic oocurred during 1068, and 
available figures point to an almost universal fall m 
mortality-ratea and a general rise in the expectation 
of life. Human trypanosomiasis is now fairly well 
under control in Africa but only as a result of con- 
stant vigilance and the maintenance of active control 
measures. In Fiji, where filariasis is very prevalent, 
an attempt was made at control by mass adminis- 
tration of "Hetrazan' in conjunction with a campaign 
against the mosquito vector. Yaws is fast dis- 
appearing from closely settled areas, and the scientific 
application of insecticides eliminated relapsing fever 
from the Somaliland Protectorate. Tuberculosis, 
however, remains a grave problem, and while treet- 
ment with modern drugs and antibiotics has proved 
very affective, present facilities for diagnosis, treet- 
ment and control are inadequate. Spectacular pro- 
gress has been made m the control of malaria and 
leproay ; but much research is still needed to elucidate 
the provocative factors in the epidemiology of kala 
&rar, of which three thousand oases were reported in 
Kenya up to the end of 1953. 

The review states that the flow of recruita to the 
Colonial Medioal Departmenta is insufficient, and 
although an increasing number of doctors of local 
origin are becoming available for service in their 
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own territories, recruits from the United Kingdom 
are urgently needed, particularly for Nigeria and the 
Pacifico. On December 31, there were 230 scholarship 
holders and 595 other studenta from Colonial terri- 
tories in the medioal achools of the United Kingdom 
and the Irish Republic as well as 07 students of 
dentistry, most of whom were expected to return to 
work in their own countries, while considerable 
numbers of doctora are also being trained in the 
Universities of Malaya and Hong Kong and the 
University Colleges of the West Indies and Ibadan. 
Training sohemes for medioal surilaries remain an 
urgent priority, and although the number of Colonial 
student nurses in training in the United Kmgdom 
continues to Increase rapidly, recruitment of nursing 
sisters from the United Kingdom and Commonwealth 
countries was diffloult and new appointments did not 
keep pace with resignations. acheme for the 
provision of a panel of medical visitors to the African 
territories has proved a success, and it is hoped that 
the scheme will be continued and a similar scheme 
introduced in other areas. 

Expenditure on development and welfare achemes 
and on research was again approximately £14 million. 
In addition, a loan of £2,880,000 for the development 
of the East African parts of Mombasa and Т 
was made from sterling Counterpart funds bo. dio 
United States Government. Fifty-nine research 
schemes, estimated to cost £741,000, were approved 
during the year, thirty-one new appointments were 
made on Oolonial Research Service terms and seven 
research studentahips were awarded. The progress 
in research, which is summarized in the chapter on 
‘Research and Surveys", is to be covered more fully 
in the report “Colonial Research 1953-- 
54”, and it will suffice here to note that the West 
African Government haa agreed to set up a Permanent 
Standing Advisory Committee for Agricultural 
Research, and that the establishment of a Regional 
Research Centre in the West Indies is receiving 
attention. Moet of the Colonial governments have 
now agreed to the establishment of a Colonial 
Road Research Station, though only a few to the 
establishment of research funds in the Colonial 
territories. Arrangements are now made to 
establish a Colonial Road Research Section at the 
Road Research Laboratory, Harmondsworth, and 
also the proposed Advisory Committee. The West 
African Regional Standing Advisory Committee for 
Medical Research has been converted into a Council 
for Medical Research, and administrative measures 
are in hand for a similar o ization in Kast Africa. 
The establishment of a new entomological research 
station in Benin Province of Nigeria will permit an 
intensive study for the first time of those species of 
taetae which ooour in the high forest belt. At the 
West Africa Rice Research Station in Sierra Leone 
good progress was made with investigations on the 
development of mangrove swamps for rioe-growing. 
In Nigeria the seahng-off policy in combating 
swollen-shoot disease of cacao did not prove com- 
pletely effective, and further research on the behaviour 
of the virus is being carried out at & sub-station of 
the West African Cacao Research Institute at 


in аза 
for the control of BLO d One -pod disease тщ 08.080. 
bens age beu ied. oper л. 
West African Institute for Oil Palm Research in 
Sierra Leone; but although the Institute continued 
its work on the establishment, nutrition, breeding and 
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diseases of oil palms, lack of steff made its Plant 
Ph; Division mactive. Thirty-one new 
appointments were made to the Colonial Research 


Service and seven research studentships were 
ward to train candidates for research appoint- 


j m of fleld staff for geodetio and topo- 
graphio surveys kept just ahead of transfers and 
resignations; but thirty-two new appointments to 
the hio staff were offset by thirty-seven 

or call-up to national service. 


with 
of the Oolonial ical 8 


Кр дынын со 
the investigation of mineral resources, and i 
geological aspecta of engineering and water-supply 
projects. 
‘Besides the expenditure from Colonial Develop- 
ment and Welfare Funds, the United Kingdom 
contributed approximately £20,200,000 from the 
Vote for Colonial Services during 1953-54, and the 
reporb sounds & warning note in respect of 
- While public expenditure has continued to 

rise, a8 well as the total of Colonial government 
genéral and development reserves in on, 
financial prospects in many territories are not 
encouraging. Revennes in Nigeria and the Gold 
Coast continued to rise sharply as & result of the 
steady inorease in 00006 prices, but in Malaya 
ое cc бааар ES Tangan- 
yika's revenue fell by more than 10 per cent, mainly 
as в result of the fall ın sisal prices, while those of 
North Borneo and Sarawak also fell. Generally, the 
- picture has been ane of а flattening-out of the curve 
of revenue increases. 

де Oe E0006 вача засо озораш, 
though not cheaper, and capital expenditure and 

development are at present limited rather by short- 
ages of administrative and technical staff, it is clear 
from this report that developments in future may no 
-longer be able to count оп an almost automatic 
Increase in revenue. More governments are likely to 
be faced with deficiencies m the near future if the 
present trends of revenue and expenditure contmue, 
and the report emphasizes that the increase in 
government commitments and costa since 1989, 
particularly in the maintenance of the expanded social 
` services, makes any decline in revenue а cause of 


HYDRAULICS RESEARCH STATION 


REPORT FOR 1953 


HE report for 1958 of the Hydraulics Research 

Board* oe ee we ee 
the Hydraulics Research Station. Wallingford, and 
also in the field. Ib covers a range of activities, 
including investigations, mainly by models, into the 
design of harbours, jetties and other coastal works, 
beach surveys, special investigations arising from the 
east coast floodg of January 31-Еергоагу 1, 1953, 
and a preliminary study, based on charts and 


Oo ee and Manetta] Паана of the 


with the Report of the tor of 
Hydraulics Research for € B ED FUE bee pikes аге 
- (London: Н.М 8.0., 1964.) 72. 64. 
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T ne ане an diio RS A caede 
number of places on the east ooast of England from 
Margate to Scarborough during the four days 
February 8—6, their mam objecta’ being to examine 
the damage to sea defences and beaches and to take 
photographs, before repar works were started or 
the return to normal conditions had obliterated the 
effecta of the storm on the beaches. Experimenta 
doe e dur Wares Gee ne 
at the the Waverley Committee, showed 
Marcius awe dos hal беш a m ER 
value of 20,000 совео. at Teddi Weir, instead 
of the low value of 2,000 спвес. actually existing at 
the time, the high-water level in London would have 
been increased by 9 in, a result in good agreement 
with previous estimates. 

An le of work carried out for other countries: 
of the British Commonwealth is that done on two 
models of Lyttleton Harbour, New Zealand. The 
object of the investigation is to assess the merits of 
various proposed designs of harbour extensions from 
int of view of protection from waves, sus- 

bility to ranging and the amount of dredging 
The testa carried out во far have been 

to reproduce the conditions. On 

the larger model, that of the inner harbour, the 
distribution of wave heighte throughout the harbour 
has been plotted for several wave and the 
калеа ee ee e и ромам 
в varied has also examined experimentally. 
Another overseas project was the design of a weir 
block to prevent waves passing up the discharge 
channel for cooling water ae the ж иын 
station recently constructed at Dekhelia in Cyprus. 

The facilities for research on models will be in- 
creased when the first stage of the main hall of the 
Station, which will have a floor area of 300 ft. by 
200 ft., has been leted ; work on this was 
ceeding during 1953, and it is hoped that it be 
ready for use early in 1955. One of the models to 
be housed in it will be a model of the Severn- 
Estuary, on which the effects of the proposed Severn 
Barrage can be examined. In the meantime, pre- 
liminary experimenta are ds dn 9 TS 
model, which is largely & replica of that buit by 
Prof. A. H. Gibeon. 

An investigation of a somewhat different kind haa 
been stetted on land reclamation and drainage in 
the Wash, at the request of the Ministry of Agri- 
works, oon- ` 
structed at various times during the pest hundred 
and fifty years to improve the ouifalle of the four 


to be able to design extensions 
which will i ve the outfalla 
cil alio теш. m осыны PB deed aces 


out in the wave tank on the effect of a vertical wall 
on a beach in front of it. After the beach had become 
stable under the action of waves and tides, the wall 
was inserted in a position between the high-water 
mark and the highest point reached by the swash. 
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When the wave and tidal action was oontinued, the 
level of the sand against the wall fell until, after 
thirty-three tides, тё was approximately at low-water 
level 


During coastal surveys in the Southwold and 
Christchurch arees, obeervations were made with 
drift indicators which showed that swell &ocom- 
panied by gentle or offshore winds, set up a drift 
which was shoreward near the bed and seaward 
at the surface. With Верн waves т 
onshore winds, however, appears 
directions are reversed. pou edat cera 
developed is в miniature current meter for measuring 
the flow in models at velocities down to 0-25 іп. /вео. ; 


DRYING OF BIOLOGICAL - 
CULTURES 


OL ae iced ilie repa ucl ш 
1948 оноо ninety-flve laboratories 


in the U: nited Kingdom then used some form of drying 
for the maintenance of their stock cultures. 
Binoe time the method has been applied much 


more extensively, and last September the British 
Commonwealth Collections of Micro-organiams ar- 
ranged & discussion of the principles and methods of 
applying freeze-drying culture maintenance to 
i scientists were asked to 


fally ignorant. 
Many methods are available for drying cultures on 
abal aca: but the only one applicable to 
large ampoules are 


the production of в 

those | by R. I. N. Greaves from his ex- 
perience of blood producta. The designer's 
TT ee E eee and 
to meet his requirements a has Doon 
-unduly expensive. Plant has to be designed to satisfy 
the biologist on three major inta: the tempera- 
ture of drying, the speed of and the rate of- 


freezing ; each of these is profoundly affected by small 
changes in technique, such aa by increasing slightly 
the volume of material in each ampoule. The biologists 
are not prepared to acoept the engineer'g view that 
further developments lie with the beoteriologist ; 
the beet le machine for the job has not yet 
been li 


uoed. 
Of biological factors affecting survival of micro- 
organisms after drying, P. J. Fisher’s work shows 
that the culture age is important, old cultures sur- 


nucleoprotein, Has cad have a protective action. The 
suspending fluid affects survival in at least two ways : 
during freezing, orystallization of salts may be in- 
jurious; but the’ main effect of the freeze- 
drying process takes place w. the water is first 
taken. off under vacuum. The ultimate survival-rate 


. * Britieh Commonwealth of Natous Scientific Liaison 


ооа А the Mamienance of Cultures by 


hristi plate. (London? НМ. 
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OOYE erste OT 5 per cent glucose to 

the suspending fluid, and, as survival also seems to 
depend on the residual moisture content of the dried 
кы eere ttt Кы quais со do T 
controls the residual moisture. ^ Unfortunately, 
moisture determination is technically difficult, but 
apparatus recently developed may so simplify the 
procedure that it will become of the drying 
routine. With apparatus of this type it has been 
shown that, when solutions contammg glucose are 
dried, moisture ramoval continues for three months. 
After sealing, there is an increase in vapour preasure 
in the ampoule which can be shown by в high-fre- 
quency discharge tester producing a glow inmde the 
ampoule and not in the glass wall, and it is possible 
that there is & redistribution of moisture from the 
slow-releasing glucose to the protein which had been. 
rapidly desiccated. In vessels closed with rubber 
stoppers there may be а re-bydration from diffusion 
of moisture through the rubber. 

Freere-drying may have some effect on the mete. 
boliam of surviving cells, and strains used for the 
production of antibiotics have been found to lose 
the ability to produce the dehydrogenase enzyme 
notatin. However, the experience of most of those 
taking part in the discussion was that, for bacteria 

and fungi, freeze-drying is the beat method of keepmg 
in stable form the metabolic activities which determ- 
ine the biochemical reactions, antigenic patterna 
and the virulence of pathogens. 


THE FUTURE FOR 
TECHNOLOGICAL STUDIES 


N his Meesel Memorial Lecture to the Sovisty of 
Chemical Industry at Liverpool on July 14 (Chem. 
and Indust., 940 ; us s 1954), Lord Cherwell sug- 
that by the large chemical firms m 
t Béitain of the fact dhe fundamental: ressarch 
is essential to progress is the main reason why the 
British chemical i has been able to develop 
во rapidly and to overcome ita handicaps. No other 
umet ee шашу ун ee 
and understanding of the vital importance of 
mental investigation which at first sight might seem 
to have no relation with practical applications: First 


atomio power the efficiency of the chemical recovery 
determines whether or not the plant ів an economic 
proposition, and many gate like Bim Christopher 
Hinton and his team аге needed to teokle such novel 


‘and difficult problems. It is not possible in Britain, 
, said Lord Cherwell, for a young man to study at 


institutions the first lea of tech- 

y and the disciplines on whi it is based before 
technology to follow, and 
branches 


argued again for в technological university—with some 
three thousand studente and fifty er more professors— 
such ag no existing university could accommodate 
without distorting its balance of studies. 
The main obstacle to such & proposal, he urged, 
is intellectual snobbery regarding technology which 
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still pervades Britain, although it takes just aa much 
brains to become a first-class technologist as to beoome 
a first-class lawyer, and probably more. Since this 
battle which he haa fought for the past twenty years 
has been unsuccessful, Lord Cherwell found the 
reason for his being awarded the Meesel Memorial 
Medal in his early work on physical chemistry, dating 
from that with Prof. W. Nernst in Berlin more than 
forty years ago. Nernst was then mainly concerned 
with the heat theorem known as the third law of 
thermodynamics, and Lord Cherwell showed briefly 
how a suggestion by Einstein regarding the derivation 
of Planok's formula led to the discovery that action 
oould only be transferred in unite of & minute but 
finite size. The processes for theaixing ammonia 
or petroleum depend, in fact, on the remstatement in 
a space-time description of the conjugated dynamical 
co-ordmate. 

The world is now enterig an epoch of nuclear 
chemistry, continued Lord Cherwell, about which our 
knowledge ів as rudimentary as that ‘of chemistry 
itself a hundred and fifty years ago. No one can say 
whether the buildmg up or the breakmg down of 
nuclei will play the predominant part in generations 
to come. Even in classical chemistry there are 
problems of which we have only scratched the 
surface, such as the extraction of the uranium and 
the plutonium after irradiation from the rods full 
of lethal flagion products and the disposal of these 
pce ae active products. Whether we oan utilize 

tentially available has yet to be seen, 
pared e man for the first time has it in his 
wer to destroy all life on this planet. The question 
is whether he will be able to avoid some such form 
of universal suicide, and it is a sad reflexion on our 
political achievements and mental proceases that, 
despite the universal wish for peace, man has not 
been able so to arrange his affairs as to avoid war 
and the continuing threat of war. 


SUMAR AND LEVELS OF 
LIVING 


COMMITTEE of United Nations experts has 

concluded that most of the short-cut methods 
for comparing levels of living in different countries are 
unsuitable and sometimes misleading. For example, 
both national income per capita and real wages have 
serious defects as indexes of levels of living". 

To present useful comparison the committee 
recommends a pluralistic approach by analysis of 
various 'oomponenta' of living which are amenable 
to quantitative treatment and reflect internationally 

ted values or aims. The twelve components 


by the experte are: health, including demo-. 


graphic conditions ; food and nutrition; education, 
including literacy and skills; conditions of work; 
employment situation ; aggregate consumption and 
savings ; transportation ; housing, including houses- 
hold facilities ; clothing ; recreation and entertain- 
ment; восів] security ; and human freedoms. 

In addition, the report includes & series of more 
specific statistical mdicators that should be used as 


. Vete ur D drag c verre que pr eclesie eor pedi ie 
and Levels of convened b 

the Beare with the Inter- 
+ (Rew York: United 


Винону ое. 1954.) 0.80 dollars ; 
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a guide in measuring the various componente; these 
indicators аге choeen with the view of availability of 
information. In view of deficiencies of data in many. 
countries, however, the rt gives a minimum list 
of ‘priority indicators’; it indicates how they may 
be obtained and adds another set of indicators to 
illustrate lines of further improvement. 

Members of the committee that an 
mternational analysis of levels of living, in terms of 
the components and indicators they proposed, would 
nevertheless fall short of giving а complete and 
balanced picture of the total attuation. They stressed 
the importance of the use of descriptive materials 
and background information, particularly in the form 
of social and cultural analyses. А more direct and 
comprehensive asecesment may be attainable by 
‘family living surveys’ carried out by the use of 
sampling methods: cu and designed to ensure inter- 
national comparability. 

The committee was appointed by the Seoretary- 
General of the United Nations, jomtly with the 
International Labour Organization and the United 
Nations Educational, Scientific and Cultural Organ- 
ization. Members came from six different countries 
and represented various disciplines of social sciences 
and statistics. They were Prof. Raymond Firth, 

fessor of коро in the London School of 

пов and Political Воіепое ; Prof. Philip M. 
Hauser, profeasor of sociology in "the University of 
Chicago; Mr. Erland v. Hofsten, chief of the 
Statistical Section, Social Welfare Board of Sweden ; 
Father Louis Joseph Lebret, editor of HoononWs ei 
Humanisme, France; Mr. О. Alexander Moraca, 
acting secretary-general of the Inter-American 
Statistical Institute of the Organization of American 
States ; and Mr. V. К. R. V. Rao, director of the 
Delhi School of Economios, University of Delhi. 


MANAGEMENT COSTS 


HE oosts of managing industrial firms have 
traditionally been regarded as an incidental class 
of expenditure. These costs have been rising rapidly 
and, to-day, administrative costa have become a 
major expense in the operation of industrial firms. 
By 1948, for example, of every hundred production 
workers in British industrial firms, twenty were 
administrative employees; in 1907 the number was 
only eight. 
Information collected by Seymour Melman shows 
that, in Great Britain at least, there has been no 
correlation between increases in administrative over- 


1954). In the United States, on the other hand, 
output per worker man-hour rose by 282 per cent 
from 1899 to 1947 while the administrative overhead 
ratio moreased by over 40 per cent. In Great 
Britain the output per worker man-bour increased. 
by 78 per cent from 1907 to 1948 while the ratio of 
administrative overheads by 133 per cent. It 
has been assumed that growth in the oost of 
managing necessarily yields some economy in pro- 
duction ; there is no evidence of any relationship of 
this kind. 

Various reasons have been put forward to explain 
the growth of administrative costa in view of in- 
creasing mechanization and systematization. Melman 
suggests that Increasing costs are due to the develop- 
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ment of new managerial functions. ышы Hi 
qnent has chosen solutions to ite problems which 

Minvolve the extension of formal controls 
«over ever-widening areas. The extension of managerial 
woontrols is the common feature of the growth of new 
wíunotions in industrial management, including sales, 
ma.ccounting, cost accounting, personnel and industrial 
mrelations, as well as the addition of staff specialists 
trained i economics, payohology and similer dis- 
-oiplinee. This growth in administrative staffs re- 
ppresenta more than the trend of a business oost. It is 
malso & social cost owing to its bearing on the effective 


-only when ite development becomes the source of 
Woreesing problems to one or more of the important 
meroups closely concerned with industrial production : 
mthat is, t, labour or government. Only 
mthen will there be а search for alternative ways of 
industrial decision-making which would simplify and 
-eduoe the costs of managing. 


EXPERIMENTS ON THE CAUSE OF 
DORSIVENTRALITY IN LEAVES 


Ге саси ооа 
experimenta bearing on the cause of dorsiventrality 
in leaves, the results of which differed from those 
which I had obtained*. If, in my experimenta, the 
position at which a leaf was about to 
arise ab the ahoot apex of potato was isolated from 
the remainder of the apical meristem by a single 
vertical incision, the leaf which arose on the isolated 
panel of tissue waa radially trioal*, and I 
-oonaluded that dorsiventrality of the leaves is induced 
by the activity of the apical meristem of the shoot. 

It is this conclusion that the Snows question. They 
have repeated this experiment using potato shoots, 
«and in only one instance, when the apex suffered 
from lose of turgidity after the incision was made, did 
the isolated leaf develop as & radial structure; in 
all other shoots the leaf formed was doraiventral. 
However, they state that in Epilobium hirsutum, but 
not in other species, radially symmetrical leaves 
arose when the central part of P,, the leaf 
primordium, or the presumptive position of І,, the 
next leaf to arise, was confined at ita aides by two 
vertical incisions which left them continuous with 
the stem apex towards the centre. (In potato shoots 
dorsiventral leaves emerge between such pairs of 
incisions.) R. and M. Snow? suggest that а radial 
leaf may develop, in Bpilobium at least, from an area 
which is In some way weakened, or is insufficiently 
large to give rise to а dorsiventral leaf. If this con- 
clusion is valid then intrinsic factors, in the leaf 
primordium itself, would be operative in determining 
the symmetry of the leaf. , 

The following experiments, performed on poiato 
apices, are relevant іп that they permit a distinction 
between the two hypotheses of intrinsic and extrinsic 
determination of leaf dorsiventrality. If the centre 
of the apical meristem is punctured with a fine 
needle new leaves continue to emerge on the apical 
flanks. In some shoots up to eight new leaves have 
emerged in normal phyllotactio sequence while the 
eec ue dou. is et qu UE 

case the new leaves во formed were dorsi 
ventral and of normal ana, In other experiments, & 
newly emergent P, primordium, or the presumptive 
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position of I, together with a small adaxially 
situated panel of meristematic tissue not used in 
leaf formation, was isolated by a vertical incision 
from the centre of the apical meristem’. The isolated 
P, and I, primordia developed as dorsiventral leaves. 

The position of the isolating incision in relation to 
the presumptive pomtion of the leaf is critical. When 
the incision is close to the presumptive position of 
the leaf, the leaf is radially symmetrical’; when 


` farther away, as in the experiments just described, 


the leaf в dorsiventral. Thus, if dorsiventrality is 
induced in the leaf primordium by the shoot apical 
meristem, the induction can be carried out by small 
areas of the meristem, approximately one-sixth of 
the meristem being sufficient*. This may explain the 
variation between resulta obtained by R. and M. 
Snow and myself. It seems probable that the incision 
by which they isolated the J, presumptive position 
was not close to the І, pomtion, but was sufficiently 
far from it to molude on the isolated panel some 
emall portion of the apical meristem of the shoot, 
for they state! that in their experiments “radial 
leaves developed from small unoccupied areas of 
tissue that were left over somewhere between the 
isolated I, leaves and the stem”. From the experi- 
ments described above it would be ted that I, 
would be dorsiventral when so isola later, 

That the hypothesis of apical control of leaf 
dorsiventrality is reasonable is shown in the following 
series of experiments. When the I, presumptive 
position in potato is isolated from the remainder of 
the apical meristem, I, develops as a centric organ’. 
On the isolated panel, and lying on the cathodic (P) 
side of the I, presumptive position, is а small group 
of cells which were of the apical meristem. 
These cells undergo differentiation and do not pro- 
duce a new shoot meristem when so isolated, a - 
ently being unable to compete successfully with the 
larger bulk of the terminal part of the meristem*^, 
If, however, the emergent leaf primordia P, and P,, 
and the terminal part of the &pioal meristem of the 
shoot are excised, leaving only the isolated I, panel, 
then the meristematic cells on the panel lateral to 
the I, presumptive position regenerate a new shoot 
meristem, and when I, emerges it does so as a 
dorsiventral leaf, orientated towards this new 
Ineristem, and deflected by approximately 90° from 
its expected orientation in an intact apex. If the 
excision of Ру, Pg, and the terminal part of the shoot 
meristem is delayed for 24—48 hours, by which time 
I, is just beginning to emerge as в centric organ, 
and the meristematic tissues lateral to it have begun 
to differentiate, no shoot meristem is regenerated on 
the panel, and J, develops as an enlarged centric 
organ encroaching over most of the panel surfaoe. 
These enlarged centric І, rdis have a well- 
developed and extensive solenostelio vascular oylin- 
der, and may be taller than doraiventral leaves of the 
same age. They do not, therefore, appear to be the 
result of nutritional depletion in the leaf-forming 
area. It thus seems that factors extrinsic to the 
leaf are effective in determining leaf 
dorsiventrality and, for dorsiventrality to ooour, the 
E area must be in direot continuity 
distally with oells of the apical meristem. 

This explanation does not in its present form 
account for the emergence of radial leaves between 
two lateral incisions in Epiobsum; however, the 
apical control of leaf dorsiventrality in the fern 

aristata has been tally demon- 
strated by Wardlaw! and more recently by Cutter’, 
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who has shown that even young emergent leaves 

in this species may be caused to-develop as 

aey symmetrical] buds bearing leaf prrmordıa 
hen they are isolated by ап inoision from the 

Mire meristem. Centrio organs in potato have 

always been determinate in growth; nevertheless the 

radial symmetry of such isolated organs in members 

of two widely different taxonomic groups suggests 

an essential homology of underlying processes, 

involving partio kgs erp of the apical meristem, in the 

гоша of leaf dorsiventrality. 

LX These experiments were carried out in the 
men of togamio Botany, University of 
am indebted to Prof. O. W. Wardlaw 


and Snow, 

M., Nature, 167, 551 (1951). 
M. 

м. 


Growth (supplement), 98 (1949). Cutter, ЖШ. G., 
‚ 178, 440 (1964). x i: 


Since Dr. Sussex now considers that his views are 
supported by experiments in which the summit of 
the apex or growing-point was destroyed and dorsi- 
ventral leaves continued to be found on the- apical 
cane below, it a that he now thinks that the 
dorsiventrality К, the leaves is induced in potato 
shoote not by the summit of the apex, but by apical 
tissue between the summit and the zone where leaves 
are determined. He seeks to explam the dorsiventral 
I, and І, leaves which we obtained when we isolated 
the presumptive areas of these leaves by supposing 
that our oute were too olose to the summit of the 
apex, so that they included some apical tissue 
on the isolated pieoe above the presumptive leaf 
aron. 

. But in isolating I, in potato shoots we regularly 
placed our cute farther from the summit of the apex, 
and closer to the J, than did Dr. Sussex accordi 

to his description. For he has stated! that his cuts 
` extended’ from an edge of P, to an edge of Pi, as 
also his diagram indicates, whereas our cute extended 
from the same edge of P, or from only just within 
it, to & certain point on the hery of the apex 
well short of the edge of P, We лара L А 
similar manner. So pieces such as Dr. Sussex isolated 
would be rather larger than ours, and would also be 
not entirely at the correct angular ition, in our 
potato Potato qus at least. For the ii through the 
` such pieces would be considerably cathodic 
Eur ue tul cud o a хы oloeer, 
that is, to P,. This is olear from the fact that P, 
and I, are successive leaves, and successive leaves, 
as we find, do not make contact m potatoes. More- 
over, five of the dorsiventral leaves which developed 
from our isolated pieces had no axillary bud on the 
isolated piece, and two others had only a very small 
axillary bud on it, if any. This makes it unlikely 
that the cute isolating these pieces were even as 
oe ee ре ош 
the isolated it is even lees 
likely that these outs included on the isolated piece 
any tissue still closer to the summit of the apex, as 
Dr. Sussex suggests. (It should be explained that 
when the presumptive area of & leaf is isolated, its 
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axillary bud develope either on the isolated piece о: 
not at all: ib does not develop on the axis.) 

Also, even if in some of the other isolations a little 
surplus apical tissue may possibly have been include 
with the isolated 1, or Ту, ib seams unlikely that suol 
tissue could induce dormventrality in these leaves bj 
any physiological process. For any surplus isolate 
apical tissue which does not develop into an orga 
becomes di and ceases growing. Only i 
& very few of the isolated pieces did we find tiny 
radial leaves which had apparently been formed fron 
surplus apical tissue, and these were rather to on: 
side of the dorsiventral isolated leaf and ite axillary 
bud, not directly above them. 

However, Dr. Suasex also states that among hi 
own isolations of I, thoes in which the outs wert 
closer to the summit of the apex, во that the isolatec 
pieces were larger, gave dorsiventral leaves insteac 
of radials. But it should at least be considerec 
whether the lanation of this difference is perhapr 
not that ihe largat isolated pieces included more 
apical tissue than the ptive area of the lea» 
1s0lated, but that the amaller isolated pieces included 
vwd eng a cig fern ш 

ом иы Мер мш эсу ушуы ae 

e angular position of [,. For the farther the 
Qui flom iho anc Cf She. ence: the leas will be the 
lateral extent of the piece isolated; and we have 
already pointed out? that in Epilobium hirsutum э» 
lateral restriction of I, or of P, can make it develope 
into a radial leaf. 

It is now becoming olear that isolated I, or I, 
Бариз шем Oven үшү йш ш 

t species of flowering plante. For in Lupinus 
albus we found that they devel only into dorsi- 
ventral leaves with leaflets‘. eb many of these 
leaves were very small, and moat of them had no 
axillary bud (see, for ref. 4, Fig. 11). It is 
therefore probable that isolated pieces from 
which they developed were smaller than the pre- 
sumptive areas of the leaves isolated, and these 
pieces can scarcely have carried any surplus apical 
tissue. 

In Bpilobium hirsutum we find that isolated I, 
areas develop usually into radial leaves, though we 
have sometimes found dorsiventral leaves to develop 
from what were in effect isolated J, areas’, Potato 
shoots seam at present to be intermediate, since in 
them the J, areas which Dr. Sussex isolates develop 
into radial leaves, vided that the pieces isolated 
are not too large, the I, and I, areas which we 
isolate develop into dorsiventral leaves, even_when 
e еса ee 

e do not think that this di will be 
explained until both sete of results are illustrated 
with exact dra showing the positions of the 
cuta, and are also reported with details of the 
cultural conditions, the sime of P, at the time of 
operation, and the variety of potato. Ours was King 
Edward. Nor do we think that the new experimenta 
now reported by Dr. Sussex oan profitably be dis- 
cussed until they are similarly reported in detail 
int them will be made here. 

redial 7,'s which he mentions were 
Vue c ише нес was freed 

m inhibition from the apex and from P, and P, 
which had all been removed, and not because they 
arose from specially large besos. Bo they do not 
really seem relevant. 

We are continuing our experimenta, and the 
situation seams complex. It may be necessary to 
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onsider whether there is an apical influence orienting 
saves that would have been dorsiventral even with. 
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METAPHOSPHATE IN 
MYCOBACTERIAL METABOLISM 


By FRANK WINDER and JOAN M. DENNENY 


Laboratories of the Medical Research Council of Ireland, 
Dublin 


URING work on the effect on the metabolam 
of Mycobacterium атарман: of some anti- 
tuberculosis compounds synthesized in these labora- 
Mtories, attention became directed towards the 
pebosphorus-containing constituents of this and other 
Myoobacteria. 
In our experiments, quantities of M. smegmatis (of 
«іту weight about 40 mgm.) were extracted with 
10 ml. chilled acetone for several hours, twice with 
ice-cold 5 per oent trichloracetic acid for a total of 
«8 hr., twice with 5 ml. ethanol at 19° C., and refluxed 
with 5 ml. of 8:1 ethanol-ether. On extraction of the 
residues with 10 ml. triahloraoetio acid at 90° C. for 
15 min., most of the remaining phosphorus went into 
«olution, leaving a residual amount assumed to be 
phospho-protein. The results of one such series of 
extractions are given in Table 1. 


Table 1. PHO&PHATE ÜONTEN* OF HiT2AOTS or M. emagmatis 


Three-day oki culture on Proskauer and Beck medium. 8-58 i 
nitrogen and 3.04 par cent phosphorus on dry weight basis c 
Cold Жалкы, Hot 
teichlor- tlohlor- 
d Aoetone &oetio acid ord aoelo acd Нее 
_ % of total 06% 177% 80% 75 0 28% 
phosphorus со 
ondes) Ue phosphorus, 
36 9%) 


Ultra-violet absorption studies on the hot tri- 
chloracetio acid extract showed that lees than half 
the phosphorus in it was present as nucleic acid. 
The excess phosphorus could be extracted from 
the cells by milder agents than hot trichloracetic 
acid (see below), and studies were made on these 
extracts to determine the nature of this component. 
It could largely be precipitated by barrum at 
pH 2-5, and was entirely hydrolysed to imorganio 
orthophosphate m 7 min. by N hydrochloric acid. 
This strongly suggested inorganic metaphosphate’, 
which was confirmed by the fact that the extracts 
gave a metachromatic reaction with toluidine blue’, 
and by~paper chromatography”. The chromato. 
graphic results that the inorganic meta- 
phosphate originally had a high degree of poly- 
merization. It ів not known in what manner it 
is held in the cells; but from the difficulty ex- 
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perienoed in extracting it separately from pentose- 
nucleic acid it would appear that ib is bound in в 
similar manner. 

Three extraction methods were used in an attempt 
to extract the nucleic acids and the inorganic meta- 
phosphate separately: (1) repeated extraction with 
trichloracetio acid at 19° О. for 12 or 24 hr. periods; 
(2) extraction with saturated urea at 37° О. for 24 hr.*, 
followed by repeated extractions with 10 per cent 
sodium chloride at 19° O. for 12-hr. periods ; (8) ex- 
traction: for 12-hr. periods with M/100 bicarbonate 
buffer (pH 9) at 19° С. Each of these methods was, 
however, found to extract both ре безшовв acid 
and inorganic metaphosphate, though at different 
rates. The first method was the most satisfactory, 
most of the pentosenucleic acid coming out in the 
first extract, while the morganic metaphosphate was 
extracted much more slowly, and the deo: 
nucleic acid was extracted only by hot trichloracetic 
acid. Table 2 illustrates this. 














апа smaller 


the Dische reaction, were i 

especially in the hot trichloracetio acid extract. Oon- 
sequently, in differentiating pentosenucleio and deoxy- 
pentosenucleio acids, use had to be made of the 
difference in their vag t cda after heating 
in trichloracetic acid’ the use of the 
above trichloracetio acid extraction at 19°C. and 
then 90° O. provided & satisfactory method for the 
seperation, and thus for the estimation, of the two 
nucleic acids in M. smegmatis. Rince it was not prao- 
ticable to separate erther of the nuoleio acids from 
inorganic metaphosphate, in studies with phosphorus- 
32 ib was necessary to calculate their speciflo activities 
indirectly, having determined the content of deoxy- 
pentoeenuoleio acid (or pentoeenucleio acid) and 
inorganic metaphosphate in an extract, and ha Hire 
determined the specific activity of the latter, igo. 

as the barium salt by precipitation at pH 2-5. The 
Schmidt~Thannhauser method did not give reliable 
results with this organism. 

Similar results were obtained for the phosphorus 
components of M. tuberoulosis RIRa (Table 8). 

The presence of metephosphate has been recorded 
іп a number of lower organisms, for example, yeasts’, 
corynebacteria’*, moulds" and algae’, and ite associa- 
tion with the metachromatic granules in these organ- 
isms has been pointed out. The subject has been 
reviewed recently’*. After the work deeoribed in the 
poat d communication had been done, а paper by 

al. came to our attention in which the 
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Table 3. PuosruaTR OogmOTT OF FRACTIONS OF М. tuberculosis RIBA 
14-day old culture on Lowenstein modium 


i cie Deory. 
triohior. pentose таар 
Fraction азов — lipide nuclee muelas *Phospho- 
eid acid phosphate protatn’ 
b om 
phoros 270% 60% 398% 680% 370% 53% 


presence of metaphosphate in M. avium was demon- 
strated, and its association with the polar granules 
in this organism shown. 

The content of mete: hate in M. smegmatis 
increases with the age of the culture, and the meta- 
chromatio granules correspo Increase in 

and sire (Table 4). It has been found 
possible to cause the inorganio meta 
to increase to & much higher 1 
normally. When lightly ground material from a 
8- or 4-day old culture in Proskauer and Beck 
medium™ was aerated at 37° О. in the same medium 
without the nitrogen source (asparagine), over & 
period of several hours only a very slight increase in 
the inorganio metaphosphate content of the oells 
occurred, If, , 2-5 per cent tetrahydrofur- 
furyl aloohol was added, the inorganio metaphosphate 
a ey e iier and was inoreased three- 
old in 5 hr. The granules grew to an inordinate size. 
Studies using phoephorus-32 showed that increased 
formation of morganio metaphosphate took place and 
consequently that the effect was not due to decreased 
utilization. 


Table 4. VARIATION ОР COMPOSITION OF M smegmatis WITH AGN 


Age of culiuro 3 days 3 days 4 days 6 dayı 

Eo dee reds 5-62 513 4-00 за 
No other striking changes in cell composition or 

behaviour were observed. Respiration was 


scarcely 
1 alochol under these 
conditions, although in the absence of other substrates 
it caused an increased respiration-rate. Similar, but 
muck smaller, effects on metaphosphate content have 
been obtained with both 2 per cent ethanol and 2 per 
cent tetrahydrofuran. 
When the cella were aerated at 37° О. in the full 
Proskauer and Beck medium for five hours, the dry 
weight, total nitrogen, respiration, acid-soluble phog- 


nuoleio acid at first—an inorease in the latter was 
apperent after 1 hr., in the former only after 8 hr. ; 
after five hours, the pentosenucleic acid had increased 
by a factor of 1-78, deoxypentoeenucleic acid by a 
factor of 1-34; but by this time the rate of imorease 
of the latter exceeded that of the former.) There was 
a alight falling off in the inorganio metaphosphate 
content which indicated a distinct in the amount 
and 


hidden in & laam which now stained deeply wi 
neutral red. the was 

under the same conditions, but with the addition of 
2-5 per cant aloohol dry weight, 


nitrogen, respira k 
Increased at about the same rete as before, but acid- 
tosenuoleio 


and 
“in more slowly. The inorganic mete te 
. showed a striking increase, almost as great as 
the absence of nitrogen. There was a corresponding 
increase in the size of the granules. Thus the novel 
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situation was obtained in which &otively growin; 
oells, which normally allow their inorganio metephoe 
phate to drop, were instead i ing it far beyon+ 
the level normally attained in old cultures. 

-No stimulation of formation of inorganio mete 
ее шун жыен Dy ынаар 


R^ арба of inorganic metaphosphate in th 
otganisms in which it occurs is no means clear 
It is obviously a reservoir of ph te, and has bee: 
shown to be partly used up during growth, and mor- 
-completely in phosphate-starvation, and to be rapidh 
replaced when phosphate was provided", The viev 
was held** that the high inorganio metaphosphat 
content of ‘resting’ cells waa due to the fact that i 
was not being used for synthetio purposes, as it wai 
in growing oells. We have found this pattern to be 
followed up to a point in M. smegmatis, but the finding. 
that in the presence of tetrahydrofurfuryl aloohol oe?" 
growth oan occur without any substantial reduotior 
in a very rapid rate of inorganic metaphosphak 
accumulation would seem to show that, in thi 
organism at least, the pattern is more mtricate tha 
that above. Our results tham 
inorganic metaphosphate is not rapidly used up by 

It seems open to doubt that inorganic metaphos- 
phate exista only as a reservoir of phosphate, since Н 
1 key аг ee сер ee ee 

te sufficient to last for a oo of generations. It 

been suggested’ that, as & form of ‘high-energy’ 
at eae inorganic metaphosphate forma an 
reservoir. The stored in this form, 
piod would seem only equal to that liberated 
ио Attempts made 
in this laboratory to show that inorganio metephoa- 
pres could provide ену Беу ан have nob so 
been. successful. 


Thus this work still leaves without a definite 
answer certain i questions. What is the 
main function of inorganio metaphosphate in myoo- 
bacterial and other cells? Is its high energy content 
of importance? In addition, new questions are 
raised. How does tetrahydrofarfury] aloohol stimulate 
the formation of inorganio metaphosphate to such 
an astonishing extent, and interfere with the normal 

of change of the metaphosphate content with 


“a E fal Nockel, I., and Bohnster, G., 2. wissensoh. 


Trudeau Soctety, Amer. Res. Tubers., 61, 274 (1050). 
EE) Biochem. J., 88, 889, 845 (1045). 
раво Or ‚ Shates, E., and Kaplan, A., Нооман. at Ikophys. Ааа, 
] (1958). 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondenta. 
No notice їз taken of anonymous communications 


Oxygen and Hem in Invertebrates 


Taa quantity of hæmoglobin in solution in the 
ооа of Daphnia is inversely proportional to the 
lissolved oxygen content of the water in which the 

«animals live'", In the course of a few days Daphnia 
san change in tint from almost colourless to red, or 
‘he reverse, by the synthesis or breakdown of hamo- 

bin. This ooours, too, in other branchiopod 

J (for example, Estheria, Apus, Artemia). 
linoe a gain of blood-hæmoglobin with fall of ex- 
arnal oxygen pressure is known also in man at high 
altitudes and fishes in poorly aerated water, one may 
wk if it occurs in all animals with bin. 

One of the most familiar invertebrate animals with 
ybundant bin in solution in the blood is the 
larva of the midge Chironomus. It lives in a mucous 
ube embedded in mud st the bottom of ponds. 

Keeping larvæ with well-acrated and poorly aerated 
water above the mud was found to have no influence 
m their hemoglobin content. This may have been 
because the larvæ control the oxygen content of the 
water in their tubea; they draw in water by un- 
lulatory body movements, which are intermittent, 
the intervals becoming longer when the water is well 
An sttempt was therefore made to keep 
the larve without mud, but it failed because larvae 
sept thus die in a few days. Young larvm, however, 
“freshly hatched from the egg, can live without mud. 
Med on CAlorella, they grew and made muoous tubes, 
ibut frequently 16% them to swim in the water. These 
ee оого иши bm x poorly then 

well-aerated water. The ізПу and fully grown 
Marvw of another midge, Anafopynia varia (Fabr.), 
which make no tubes, also had more hemoglobin in 
poorly aerated water. 

The moet familiar mollusc with hemoglobin in 
solution in ite blood is the ramshorn pond snail, 
Planorbis corneus (L.). Keeping adults for a month 
wn water of high or low oxygen content had no effect 
on the rednees of the blood ; but newly hatched young 
«reared in poorly aerated water became, in leas than a 
month, redder than those grown in well-aerated water. 
It was not, however, found possible to influence the 
hæmoglobin content in the blood of annelid worms by 

in external oxygen concentration. 

In the vertebrates hæmoglobin is found in muscle 
cells as well as in the blood. In invertebrates hamo- 
globin оосшв not only in blood and muscle, but also 
in nerve, fat and tracheal cells, oelomic corpuscles, 
ova, parenchyma of rhabdocoles and bodies of 
Protozoa‘. In mammals it is uncertain whether there 
is an increase in muscle hæmoglobin at high altitudes, 
but muscular exercise has this effect’, owing perhaps 
to local oxygen deficiency. Ib was found that hæmo- 
globin increases and decreases in concentration in 
muscles and nerve ganglia of cladoosran and oon- 
chostran Crustacea just as it does in the blood, in 
response to paucity or sufficiency of oxygen in the 
environment. There was, however, no such effect 
of oxygen on the hæmoglobin content of pharyngeal 
muscles in the pond-snail Physa, or of the parenchyma 
in the rhabdoomle worm Phaenooora. 

Thus, among the invertebrates, in some but not all 
Instances, hemoglobin of blood or tissue oella fluctu- 
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ates in quantity inversely as the oxygen pressure 
in the environment. Finally, cytochrome, detectable 
with the microspectroscope in muscles of Daphnia 
А i : 
centration, like the hsmoglobins of blood, muscle 


and nerve, as the oxygen in the water decreases or 
increases. In mammals, too, an increase in the 


by air and inhibited by ite absenoe®’*. 
A fall account of this work will be published in the 
Proceedings of the Royal Sootety. 


1 Fox, Н. Munro, Proo. Hoy. Soe., B, 13%, 195 (1048). 
1 Fox, Н. Munro, and Pheer, H., Proc. Roy. Soo, B, 141, 179 (1963). 


* Walshe, B. ML, J. Кар. » 87, 72 (1950). 
t Keim, D., and Ryley, J. B., Natures, 178, 451 (1963). 
* Grant, W. O., and Root, W. 8, Pkynol. Rev., 38, 449 (1052). 


О. 
* Lawrie, В. À., Nature, 171, 1009 (19063). 
т Delachaur, 4., and Тис, А. Hals Med. Acta, 13, 333 (1940) 
3 „ 
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Passage of Glucose and Glycerol across the 
Red Cell Membrane 


Durma recent years, increasing evidence has 
&ocumulated indicating that the passage of glucose 
across the human red cell membrane and of glycerol 
across the human and rabbit membranes is not а 
process of simple diffusion. The results of Wilbrandt 
and Rosenbergi, Lefevre’ and Widdas? show that the 
kinetics are not those of & simple diffusion process, 
and the effect of enzyme inhibitors indicates that at 
least specific adsorption sites are involved. The work 
of Lefevre‘ showed the inhibiting action of —SH 
agents; for example, p-chloromercuribenzoates, iodine 
and mercuric ions on glucose and glycerol transfer, 
the work of Jacobs and Corson! showed the inhibition 
of glycerol transfer by copper, and Wilbrandt* 
showed that glucose penetration is inhibited by 
lachrymators whereas glycerol remains unaffected. 
The passage of both glycerol and glucose is inhibited 
by phloridzin‘. 

Though at first sight it would appear that the 
process is an active transfer involving an enzymic 
reaction providing energy other than thermal 
agitation, this is not neceasarily so; and the process 
is perhaps better regarded as facilitated diffusion’. 
In this case the process differs from simple diffusion 
in being restricted by both structural and steric 
factors, and energy may be required for maintenance 
of structural units. It has been pointed out! that the 
distinction between active transport and facilitated 
diffusion may be one of degree only. 

The + investigation was an attempt to study 
more o. the relationship between enzyme inhibi- 
tion and the inhibition of facilitated diffusion by using 
irreversible inhibitors of the latter cepi uen 
parallelism to enzyme inhibition. irreversible 
inhibitor chosen was 8—4 dinitrofluorobenzene. This 
substance was developed as a reagent for protein end- 
groups by Sanger’ and algo as a cytochemical agent by 
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Table 1 
ў Hiffect on ginsose Hffect on giyoerol 
MP Type of red m Effect on sodium and potas um 
cell Bntry Hnt Anky xt 300 
TDinrirofiuotobenzene Rabbit - 
RI нп Very + inhibition 
Dinitrobenxene Human Ni Nu 
Dtni&roohlorobenzene Human ип ни 
Dinitrophenol Human нп 5 
Diuaxzonrum hydroxide of Human Nu NI Apparent loss of 
g-nitr&niltne Rabbit ип NIH and am of Pere is сй 
Phloridxin Human Ininbits Inhibits 
Rabbit ۹ Inhibtts NU Я 
Мет Human Nu Potamuum paren 
Rabbit RI Ru alowiy Бан чук 
Danielli’. It oan react with —SH groups, —NH, Independence of Delayed Fertilization апа 


groups and tyrosine. So as to make the information 
more врөсійо, в second inhibitor was used—the 
diazonrum hydroxide of p-nitraniline. This substance 
combines irreversibly with histidine, tyrosine and 


entry and exit of glucose and 
glycerol into human and rabbit cells is summarized 
in Table 1, 

The resulta are a strong indication thas —SH 
groups are involved in the entry and exit of glucose 
but not in the passage of glycerol. It also appears as 
though tyrosine, tryptop and histidme are not 


were immediately suggested, namely, 
cholinesterase and phosphatase. The possible role of 
cholinesterase was considered because of the import- 
ance of this enzyme in the permesbility of cells to 
sodium and potassium’. Preliminary investigations 
on the effect of the inhibitor eserine on the 

tion of glucose and glycerol indicate, however, that 
cholinesterase ів not involved in these cases. The 
second enzyme, phosphatase, has been thought to 
be of importance in glucose transfer in the red cell 
beoause of the inhibiting action of phloridzin and 


because of the similarity to transfer in the 
kidney and intestine, where phosphatase is often 
considered to be the enzyme in: The facilitated. 


diffusion of glycerol is also inhibited by phloridzin, 
but as dinitrofluorobenzene inhibits the passage of 
and not that of glycerol, different mechanisms 

for the two substances are probable. Thus, further 
work on the importance of phosphatase is indicated. 
My thanks are due to Prof. J. F. Danielli for his 
suggestions, and. to the Nuffield Foundation for в 
scholarship. 


Faupa BowvHa 
Department of Zoo , 
King’s College ^ 
diri of London), 
London, W.O.2 
April 27 


8 (in the press). 
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* Daniell, J. F, Coli Spring Harbor Symp., 14, $3 (1950). 
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. Spontaneous Triploidy in Mouse Embryos 


Іх „the early mouse embryo, spontaneous! o 
experimentally induced? triploidy 18 thought to aris 
by fertilization of an unreduoed diploid egg by : 
haploid normal sperm. The possibility has not bee» 
wholly excluded that the extra set of chromosome 
is derived instead from the male'—for example 
double fertilization or diploid sperm—or after delaye 
fertilization‘. In the rat and rabbit, Austin an 
Braden’ showed that experimentally delayed fertiliza 
tion causes ; in the rat, chromosom 
counts at the first cleavage division showed that some 
dispermio eggs were triploid. It was * that 
some of the spontaneously triploid mouse embryo 
might have arisen in this way, and not by doubln; 
of the maternal chromosomes. 

To investigate this poesibility in tho mouse 
œstrus and timed ovulation were induced by the 
method of Runner and Gates’. Three- to four-weel 
old hybrid mice were brought into œstrus by twi 
intraperitoneal injections, the first a priming injeotior 
of 2 Lu. of pregnant mare’s seram, and then 86 hr 
later an ovulating dose of 2 т.т. of chorionic gonado 
trophin (kindly supplied by Organon Laboratories 
Lid.). With the time of ovulating injection referre 
to as rero hour, egg recoveries from a large series o, 
mice showed.that ovulation was initiated and in al 
probability completed between 11 and 18 hr. Thr 
Injected females were then exposed to males eithe 
at 9-12 hr. (little or no i delay in fertilization) 
or at 17—22 hr. (delayed fertilization). Coitus wa 
scored by examination for vaginal plugs at l- o» 
2-hr. intervals. Females without & vaginal plug ай 
28 hr. were left overnight with males (further delay 
in fertilization). In each daily series, some mice were 
subjected to delayed fertilization, some to undelayed, 
and в few were sacrificed at 11 and 12 hr. without 
mating, to detect any day-to-day variation in horm- 
onal stimulation and time of ovulation. Eggs were 
recovered from all mated females at 9j days fror 
the estimated ovulation time. i 


same strains as used before indicated the level of 
spontaneous triploidy in uninjected mice. Of the 


Immature fomales—ovulation time. i 
showed that ovulation had nob begun by 10 hr. 
after the ovulating injection (16 mioe), nor by 11 hr. 
(18 mice). Of thirty-eight mice autopsied at 12 hr., 
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hirty-three (87 per cent) had ovulated. Of-the mice 
седео 14 and 18 hr. (twenty mice per 
-^oup), all but one-had ovulated. There was no 
ignifloant difference in the mean numbers of ova 
er female between these last three groupe, nor did 
hey differ significantly from the mean number of 
ggs, fertilized and unfertilized, recovered at 34 days 
n the main experiment. The mean number of ova 
‘eoovered from ovulated mice at 12 hr. was one-half 
he number recovered at each later time. These 
sults indicate strongly that ovulation is initiated 
soon. after 11 hr., reaches a half-way mark at 12 hr., 
wand is completed by 18 hr. from the time of the 
j»vulatory injection. These limite are more narrowly 
lefined, but within the same time-range as previously 

with different material and half our priming 


dinaro intel PAINEEN males ab 618 be 
ovulatory injection, nineteen exhibited 
Wbetween 10-18 hr. (mean 11} hr.). 
<epresented an ‘immature control’ series without 
ре пена of delayed fertilization. Of the analysable 
ryos recovered ai 3} days, 127 were diploid; 
three (2-4 рег cent) were triploid—two from а 10-hr. 
plug, one from an llj-hr. plug. The high yield of 
«eggs (mean, forty-three per female) is characteristic 
of superovulation in these immature hybrid mice. 
The relatively low number of analysable eggs is 
accounted for by those uncleaved, lost during pre- 
paration or not analysable. 
Immature femalss—inotdsnce of 
after delayed fertilization. Of the 


males 17-22 hr. sch Јес 
showed at 18-24 hr. (mean 19 hr. 
eid rue is allowed for sperm 

Sperm ripening, and time for penetration o the 
ovum, and with ovulation at 11-13 hr., these seven- 
teen mice show & delayed fertilization of ab least 
5} hr. and at most 16 hr. Of the embryos, 
sixty-four were diploid and two (8 per cent) triploid, 
the percentage bemg higher than m immature oon- 
trols, but not signifloantly so. Of females showing no 
DM six of thoee left overnight 

males exhibited plugs the next morning. There 
Cee күл күйүт те ead evitare 
delayed in this group. An obvious retarded develop- 
ment and reduced fertilization:rate in eggs after late 
insemination gave internal evidence that fertilization 
had really been delayed. Yet of ‘the twenty-three 
analysable embryos, twenty-two were loid and. 
none triploid, the incidence of triploidy this 
time below that in immature controls, though not 
significantly so. ` 
indicates, 


experiment 

non-significant incidence of triploid im in 
vulated immature hybrid mioe. 

Secondly, dela: fertilization by-5} hr. or more has 
not resulted in an increased incidence of triploid 
embryos. Little or none of the spontaneous triploidy!.* 
reported among mouse embryos seams to be explained 
by*Austin and Braden’s suggestion of delayed fertiliza- 
tion. Either, contrary to their interesting findings 
in the rat and rabbit, delayed fertilization in the 
ee ae or polyspermic 
eggs which may have occurred did not become trans- 
fared tao кыра; or triploids of such origin can- 
not be soored at Sj days. Further, in experimentally 
induced oidy in the mouse’, delayed fertilization 
may be out as a major intermediary. between 
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Table 1. Mice HXAMINED AND Haas Вљоотикир IN ADULT CONTROLS 
тизвстир Тимітсви FOUL WEE on WITHOUT DALAYND 








AXD IN 
=, | 
Immature Imma Immature 99 
with ae with dels with 
fertil- | fe delay tn fer- 
(mean | (mean 194 hr. tion 
11} hr. from | from orula- |(>20<37 hr. 
ovalatory m- | tory injection ovule- 
jection untl | until tory tnjoction 
plug seen) эсеп паш plug 
жеп) 
19 17 6 
18 17 6 
17 15 8 
2 2 0 
678 715 
127 64 ?2 
3 2 0 





m 


1-2? 1+2? 








the stimulus imposed and tho observation of triploids 
at 34 days. 

We are indebted to Prof. C. H. Waddington for 
facilities for, and interest in, this work, which was 
carried out with financial rt from the Agri- 
cultural Research Council (R. A. B.), and from the 
Jackson Memorial Laboratory, Bar Harbor, Maine, 
U.S.A. (A. Н. G.). 

А. Н. блтна 


Б. A. Brarry 
Institute of Animal Genetica, 
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A Possible Endocrine Mechanism 
controlling Locust Pigmentation 

Ir has- been that the changes in the 
coloration of locuste associated with swarming may 
be partly controlled by an endocrine mechanism}, 
although until recently no experimental work has 
been available to support this view*. 

It is in ing to note, therefore, that injection of 
blood obtained from fourth-instar crowded (phase 
gregaria) hoppers of Schistoceroa gregaria (Forsk.) 
into isolated-reared (phase solitaria) hoppers induces 
an increased black pattern and yellow or yellow-green. 
background pigmentation in the next mstar, that is, 
a change towards a gregarta-type coloration. When 
solaria hoppers are injected as controla with an 
equal volume of insect Ringer or Tyrode’s solution, 
or with blood from other solitaria hoppers, they retain 
the normal green background pigmentation with 
small amounte of brown or black melanin pattern. 
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The injection of gregaria blood into gregaria hoppers 
also produces no nse. 

Ti His’ Боп bound Rat uar leaves o a 
- blood injections is dependent on the age of the insect ; 
thus, maximum change in both pattern and Баск. 
ground is obtained when mid-fourth-instar 
are injected. The oom (ar compounds) involved 
in the change is not mhibited by acid or alkali and 
resists heat, though not 5а boiling; ita pro- 
perties are therefore Bi to thoge of other known 
insect hormones’. Either-extraction of the gregaria 
blood ие that the compound is ether-soluble, 
since this fraction was found to be as active m 
inducing changes in solitaria coloration as the non- 
ае | blood, while the ether-insoluble fraction had 
little affect. 

The present work, while tending to supply evidence 
of a blood-borne factor controlling phase pigmenta- 
tion, does not preclude the possibility of genetical 
and environmental factors ining to determine 
the final type of the coloration, but tenda to elucidate 
"the physiological mechanism by which such factors 
are co-ordinated within the insect. The variation in 
the degree of colour change, &ooording to the age 
of the hopper, emphasizes the importance of the 
relationship between hormone and tissue response 
in the system as & whole. 

I wish to thank Prof. J. F. Denielli of King's 
College, London, and Drs. B. P. Uvarov and T. H. C. 
Taylor of the Anti-Locust Research Centre, for advice 
and criticism of this work, which is being done with 
a grant from that Centre. 


King’s College, London, 
and 


Anti-Locust Research Centre, 
London. May 24. : 


` Herin И. and Imma, А. D. Proc. 
“Hormones tn 
Oxford, 1 8 Ohauvin E, dan. Soe Wat Pro 119, 153 (ТТ 
s Joly, Р., and Joly, I., Ame. Sol. Wat, Fool., il. 
* Trnon-Devid, Ј., Biol, Bull, Supp. 38, 


B. NIGKHRSON 


Pravious studies by Happold and Hoyle! and 
Dolby, Hall and Happold! made it appear certam 
that the enzyme tryptophanase was induced m 
cultures of Hecherichia colt only in response to the 
Presence of tryptophan in the medium in which the 
oell waa grown. It was not developed in a complete 
amino-acid medium which also contained but, 
as was ‘shown by Evans, Handley and Happold*, the 
tryptophan content of the medium remained un- 

во that it was presumed that the farmenta- 

tion of the carbohydrate gave conditions of culture 

comparable to the total absence of tryptophan in 

the medium. These studies were made either with 

tions or with washed oells incubated 

SO Ue сыл ыыы эы 

procedure reduced tryptophanase activity only 
slightly but did render the cells non-viable. 

In recent experiments, in order to study differegt 
-relationships, we have carried out а great number 
of experiments with washed oells which were still 
viable and which had been with forced aera- 
tion at 37° C. for 16 hr. опа rer M pM 
succinate, 20 gm.; ammonium sulphate, gm. ; 
EE ala ac ааган 0-5 


M 
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gm.; potassium dihydrogen phosphate, 9 gm. ре 
975 ml. distilled water, to which after sterilizatio 
and adjustment to pH 7:0, 25 mL of a sterile solutio 
of magnesium sulphate (MgSO,.7H4,0) (10 per оеп 
w/v) was added. 

When grown on this medium, harvested and m 
cubated with tryptophan, certain strains of Escher 
tohéa cols, particularly those recently isolated, showe+ 
a lag of 15—40 min. before indole production occurred 
whereas others showed an immediate but weal 
tryptophanase activity which remamed for som 
considerable time. Neither type of cell suspensio: 
produced a high tryptophanase activity within the 
space of two and sometimes three hours. The um 
of amino-acid media which were free from tryptophar 
also resulted either in cells which showed initial lay 
or which possessed tryptophanase activity ab tntiso 
such cells, however, either developed or poeseesec 
been grown. on the previously described. basal medium 

In the present communication, we record resulte 
of experimenta ormed two years ago relating t< 
this problem lag since we feel they throw lighm 
upon current studies in related fields. 
is an enzyme dependent upon pyridoxal phosphate ; 
any deficiency im the synthesis of deriva- 
tive by the cells might produce a lag in indole forma- 
tion. Similarly, a competitive utilization of pyridoxal 
phosphate by the amino-acid decarboxylaseg, which 
are so highly active in Hechertichta coli grown in the 
amino-acid medium containing glucose, could also 
ل‎ formation when such oells 

tophan. We had previously 
tried the cies of pyridoxal phoephate to 
cells grown in the presence of glucose, with negative 
resulte, but unfortunately had not associated these 
ee with our that the gluoose- 
was markedly by reducing the 
concentration of sodium ions and incteasing that of 
potassium ions in our system. The recent findings 
of Happold and Struyvenberg‘ that ammonium ions 
are better as activators of the tryptophanase system 
than potassium ions, and the latter than rubidium 
iong, the picture. Lichstein, Gunsalus and 
Umbreit! have shown that S. faecaks grown in media 
supplying pr-alanine instead of vitamin B, did not 
carry out transamimations; Gale* that such cells 
did not decarboxylate tyrosine unless pyridoxal or 
pyridoxal phosphate was added; Holden, Feirman 
and Snell’ that oells grown in the presence of n-alanine 
contained not more than 5 per cent of the amount 
of vitamin B, present in organisms grown in the 
absence of D-alanine. Separate additions of r-alanine 
and pi-alanine to a oonoentration of 10° M, of 
DL-phenylalanine to 5 х 10 M and of tryptophan 
to 8 х 104 М, were made to the basal medium in 
order to test the effect of each of these additions in 
the induction of the tryptophanase system. 

The cells from such cultures have been separated 
from the culture medium, washed in 24/75 phosphate 
buffer pH 7-8 and ed in & further portion 
of the buffer solution. oellular mas of the sus- 
pensions was standardized by determining the dry 
weight of l-ml samples of all suspensions tested ; 
they varied from 2:5 to 6 mgm. рег ml. In order 
to test their ability to produce indole from tryptophan 
(tryptophanase activity) a number of replicates were 
always p which contained 1 ml. of oell sus- 
pensions and 2 ml. M/75 phosphate buffer pH 7-8 
(with or without 3 pyridoxal phosphate) and 
which were incuba: at 87° С. for 10 min., after 
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Time (min.) 
Fig. 1. Mffect of the addition of oertain 
iryptopbanase 


amino-acids to а basal 
medum on the activity of calls of N. сон grown 


uetdian mgm. dry wt. of oes of Hacherioki& coti. 
ENT Up eerie inn: ceils from basal medium + 3 agm 


which 2 jigm. l-tryptophan in 1 ml. buffer (also at 
37° 0.) was added. The indole produced was then 
measured at intervals from 7 min. to 180 min. after 
the onset of incubation. The results are presented 
in Fig. 1. 
А. А. НАКТЫ 
Еваык О. HAPPOLD 
Department of Biochemistry, 
University of Leeds. June 18. 
1 Happold, F. O., and H L. Biochem. J., 39 1918 (1985); Bru. 
J. Bap. Paih, 17. 150 (19030). 
* Doby, D, M Hal, D. A. and Наррой, F. O, Вес J. Жар. Paih., 
504 (1962). 
* Rvans, W. O.. Handley, W. E. O., and Нарром, F. O., Biochem. J., 
$8, 207 (1041). 
1 Happold, Y. O., and Struyvenberg, À., Biochem. J. (tn the press). 


* Toba ton, H. O., Gunealus, L О., and Umbralt, W. W., J. Biol. Chem., 
181, 811 (1045). 


* dale, H. F., ‘‘Advances tn Enzymology’, 6, 1 (1046). 
"Hole, er Farman, O. and Snell, Н. H, J. Biol. Chem., 178, 


A Virus associated with Canine 
Encephalomyelitis 


We have recently isolated from the tissues of a 
dog dying of encephalomyelitis а transmissible agent 
which ap to differ in several significant respects 
Кошо kaon wn etiological agente of canine enoephal- 
itig. 

The natural case was в four months old fox terrier 
which developed nervous symptoms and died one 
month after distempen prophylaxis by the virulent 
virus — hyperimmuns serum technique. It was not 
examined -clinically. Histopathological examination 
revealed an acute demyelinating encephalitis without 
evidence of formation of inclusion bodies. 

The experimental disease is characterized clinically 
by & oontinuous high fever with the subsequent 
eee of various symptoms referable to the 
oen nervous system. Tremor, weakness, ataxia, 
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disturbed reflexes and epileptiform seizures have 
been seen. The histopethological legions are those 
of a demyelinating encephalomyelitis. In addition, 
in one case there was an Interstitial pneumonia. In 
no case have inclusion bodies been found in the 
brain or elsewhere. The sera of experimentally 
infected puppies (including one which survived forty- 
nine days post inooulationem) have shown no de- 
velopment of complement-fixing antibodies when 
tested against canine distemper virus and oon- 
tagious canine hepetitis virus. 

The experimental disease has been set up by the 
inoculation of tissue suspensions treated with 500 
unita of penicillin and 100 micrograms of strepto- 
mycin per ml. administered in intrathecal and intrea- 

peritoneal routes. In no case has any evidence of 
Poltivable bacteria been found. Attempts are being 
made to cultivate the agent in the chick embryo ; 
the resulta to date are 

The findings herein are of interest as 
they tend to moriminate a virus or virus-like agent 
distinct from those known to be capable of causing 
canine encephalitis. Much work will be required 
before such & hypothesis can be adequately sup- 
ported ; meanwhile, it is believed that the subject of 
the etiology of canine encephalitis is of sufficient 
general interest to warrant publication of these 
preliminary observations. 

James Н. Warrram 


Department of Veterinary Pathology 
and Beoteriol 
University of Sy 
April 7. 


Preservation of Bacteria 

BacraniA may be preserved by drying suspensions 
either from the frozen or from the liquid state. Of 
these two methods, the former, particularly in the 
form of centrifugal freeze drying!, has been widely 
used because of its efficiency and convenience. 

A method which differs from previous ones and 
which appears to be worth serious investigation is at 
present being studied. In outline, it oonsiste of de- 
hydrating the viscous product which results when в 
small volume of bacterial suspension. is incorporated 
in & mass of previously material. 

The resulta shown in the table were derived from 
some early experiments with this method. 











Glass ampoules of 8 ml. capacity were found to 
be convenient for quantitative studies. A mixture 
of 6 per cent peptone (Evans) and 1 per cent soluble 
starch (B.D.H., Analar’) was sterilized by autoclaving 
and into the ampoules in 1-5 ml. quantitiee. 
After the mixture at — 20? С. for at least 
5 hr., it was dried in vacuo for o. 18 hr., the water 
vapour being oondensed on a 1 ted ooil at 
— 40° О. The solids were left in the form of compact 
cylindrical plugs с. 18 mm. in diameter and о. 10 mm. 
in depth. The ampoules were stored in air-tight jars. 

The manifold on which the moculated ampoules 
were dried was a simple brass model with side-arms 
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steel spring oli Before the ampoules were inocu- 
lated, the manifold with the arms closed was oon- 
nected to a ‘Speedivac’ pump with a phosphorus 


pentonde trap.. By means of a small leak in the 
manifold, the preasure was adjusted to c. 10 mm. 
mercury 


The suspensions used for the inoculation of the 
plugs were i i 


Phase sete cused: By esa of a angie pipsete 
tipped with 


surface af each plug. As 
ampoule had been inoculated it was 

connected to а manifold arm which was then opened. 
Usually, 12-18 ampoules were inoculated at в time. 


soon as 


manifold end finally scaled aif én tanb after 1 hr. 
The ampoules were stored at room temperature in 
the dark. 

The immediate effect of the inoculation of the freeze- 
aves pios is a localised viscous solution of the solids. 

etting entire bas ie i 
rapid removal ер T The exposure 
af the равно the higher proita (10 mm.) induces 
& mild foam which may rise 1-2 mm. above the 
` surfaces of the plugs ; at the lower pressure (0-01 mm.) 
dehydration of this viscous foam proceeds very 


ix ed 

experiments have shown that 
db method may be simplified where percentage 
estimates of survival are not required. Smaller plugs 
(0-25 ml.) in tubes of } in. diameter have been ‘stab’ 


suspensi 
vais terae ым bas ceed Eds 
reduced preasure,,and drying in vacuo has been 
achieved by exposure of the plugs to high vacuum 
m БЕ e HAM Des шш. 
presant а number of faotors aro being investig. 
ated in relation to the method. Meanwhile, it is of 
interest that the survival-levels shown in these early 
оета oe ene Athe ашы 
by previous drymg meth 
IE сыа “Wo de Мага онеге. Coral 
for a personal research grant. 
D. I. Annaan 


Department of Pathology, 
University of Cambridge. 
May 4. 
1 Fry, E. AL, and Greaves R. L N. J. Нуу Cimb., 49. 120 (1951). 


Egg-laylng In Ctenophora 


WHILE occupied with fleld-work on Siphonophora, 
I placed six amall Plewrobrachia sp. ing about 
2.6 mm. in length in а watch-glaas at 1100 hr. on 
April 29. An hour later I noticed that eggs were 
being extruded through the ectoderm over the 
gastrovascular canals. Since the fertilization mem- 
brane was present as the eggs. were being extruded, 
it would appear that fertilization took place inside 
the meridional canals. By 1480 hr. the frst and 
second cleavages of the majority of the eggs were 
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taking place as in Beros. By 1880 hr. the numerous 
Inioromeree were covering the macromeres by epi- 
boly'and many of the larva had reached the 

of gastrulation. Within twenty-four hours of ex- 
trusion the larval ctene-platee could be seen beating 
within the egg envelope. The same phenomenon was 
witnessed with another batch of Pleurobrachia on 
May 7, when less than half the eggs segmented. 
~ A recent text-book states that ripe sex cells in 
Oten: E e r ча d 


I am informed by Мв M. A. Harvey, who oon- 
firmed my observations of April 29, that she has 
observed eggs being extruded through the ectoderm 
in a similar way m Beroe ovata and panoerina ; 
but in the former, development of the eggs did not 
take place, while the eggs of the latter were not kept. 


` А. К. Torrow 
Station Zoologique, 
y 


Permeability to Water of the Lamprey 
integument 
E relationship between the anadromous lamprey, 
L. fWmeanlis, and the purely fresh-water form, L. 
has been the subject of muoh discussion, and 
been 


regarded species. 
Weissenberg! showed, although there are profound 
differences in the biology of the two forms, there are 
no important morphological criteria (other than size) 
by which they may be differentiated. It is therefore 


the pore to water of the mtegument. 
e diee osmotic uptake in freah water has been 


determined by at intervals animals in which 
the urino-genital papilla has been ligated. In the 
sexually mature the Hity of water 


absorption in the gut oan be excluded, since the fore- 
gut is no longer patent. Expressed ва percentage 
increases of weight, the mean rate for fiuveatilis was 
found to be 1-1 per cent per hr. in tap water at 18-5? C., 
compared with 5.1 per cent per hr. for planers in tap 
water at 12° О. As measured by the thermoelectric 
method, the oamolar concentration of the blood of 
Sluveatilts at the time of the experimenta varied from 
185 to 150 mM with a mean value for six animals 
of 143 mM ; крйн diei етуш 
large number of determinations on 

110 mM. "The amotio gradient I dep water is there: 
fore rather greater for fiuveaiilis, and hence the 
differenoe in permeability betwoen the two forms 
would appear to be even greater than is indioated 
by the rates of uptake of water. ' 

The rate of flow of urine implied in these figures 
is, for planeri at least, far in excess of that recorded 
for nan other aquatio vertebrate in fresh water, and 
even the reduced rate in fluveatilis ів about twice 
that of the eel’, the akin of which bears a resem- 
blanoe to that of the lamprey. 

These resulte are in general agreement with those 
obtained for the rate of loas by osmosis in hypertonic 
solutions. In Fig. 1, the mean percentage hourly 
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Fig. 1. Osmotic Joss of water in sea water and sea water dilutions 


$00 . 400 


Іоввев of weight have been plotted against the 
approximate osmotic gradienta in the various con- 
centrations of sea water used. Interpolating from 
these curves, the osmotio losses for conoentration 
iente similar to those in tap water 
(but in the reverse direction) are for planers 4-6 per 
cent/hr. and for fiueeatiis 1-7 per oent[hr. 

Such differences between the two species are 
sufficient in themselves to explain the much greater 
tolerance shown by fluveatlis to direct transfer from 
fresh water to sea water. Whereas planers survives 
only for a few hours in sea water diluted with two 
volumes of tap water and succumbs in an hour or 
во in pure sea water, flueeaiiks will often survive 
indefinitely in equal parta of tap water and see water 
and may lve for several hours in pure sea water. 
But, although the’ lower water permeability of 

is offers some immediate relief from the 
difficulties encountered in moving from fresh to 
salt water, it may well be that this characteristic 
would be of greater signifloance for an animal return- 
ing to fresh water fram the sea. It seams reasonable 
to that for planeri in fresh water the kidney 
is working close to the upper limite of rte capacity, 
and that substantial moreages in the concentration 
gradient could not be tolerated. It is perhaps for 
this reason that ammooctese and adults in which the 
internal Sonera шоп MNA Deon таш ee 
m hypertonic saline solutions sometimes die when 
returned to tap water. There are reasans for believing 
that the oamolar concentration of the blood of 
fluveaisiis when it first leaves the sea on its spawning 
migration would be considerably higher than im the 
animals employed in these experiments, and в lower 
level of permeability to water may therefore be 
essential to their survival during this phase of the 


of Science, 
Oclloge of Technology, 


Bristol 1. May lé. 


1 Wesenberg, E., Zool. Ane., $3 (1025). 
‘Smith, Н. J. Biol. Ohem., 81, 727 (1929). 
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The. Wet-film Indian Ink Method for 
examining Micro-organisms 


Reoswr experience with the wet-fllm indian ink 
method, used by Duguid? for demonstrating bacterial 
capsules and slime, suggests that it oan be used for 
ташпиши Ииии ыа eee 
micro-organiama. To be effeotive for urpose, 
ап ink should have very small, diced ice 
particles, should spread wi evenly and should not 
coagulate too readily. 
by ‘Pelican’ black drawing ink, 
coagulate to some extent in acidio suspensions. 
Several other inks proved unsatisfactory, chiefly 
beoeuse of larger and more variable partıcle-mze. 

With amall unicellular organisma it is 
best bo mount in undiluted mk. А drop (shout 0-01 
ml) is placed on а clean slide, and the organism, 
preferably from a young growth on a solid medium, 
is gently mixed into it with a loop. Where it proves 
difficult for any reason to obtain a satisfactory 
density or distribution of organisms, & Wa EE 
may be prepared in a small loopful of water prior to 
mixing with the mk. А No. 1 ooverslip is placed on 
the ion which is then further spread out by 
pressing slide and coverslip firmly between blotting 
peper. The optimum thickness of film varies with 
the size of organism and may be determmed by trial ; 
in general, portions of film medium to dark brown 
in colour are satisfactory for exammation with 1/12 
oil-immersion objectives. 

Such preparations may be used for demonstrating 
not only bacterial capsules, aa Duguid showed, but 
also bacterial spores. Stages in spore formation may 
be seen, for example, with Baotlus йил» 
grown on potato agar at 27° О. for 18-24 hr. With 
this species it is possible to see other details of internal 
cell structure. The structure of yeast cells can be seen 
by mounting in indian ink, and rewarding prepara- 
tians oan be made of в species such as Schigosacchar- 
om4ces ocioeporus, grown on malt agar at 25°C. for 
seven days, to demonstrate stages of ascospore 
formation. One important advantage of this wet-film 
method is that artefacts are largely avoided ; further, 
there is little evidence that the ink is toxic to 
organisms, since in dilute suspensions motile bacteria 
remain active for some time. 

Preparations provide good subjects for photo- 
graphy: motion of cells induced by intense Brownian 
movement of the ink particles, which might interfere, 
can be limited by adjusting the thickness of the film 
so that cells are just held between slide and coverslip. 
Mountas овп often be preserved for 24 hr. or more in 
в moist chamber at 5° О. 

With fungi, it is usually desirable first to obtain 
mycelial growth over a glass coverslip or square of 
‘Cellophane’ lying on an agar medium. Mycelium 
ia best mounted in ink diluted 1:5 to 1:10 with 
water, one convenient method bemg to make an 
ordinary water mount and then to introduce & loopful 
of ink which can be di with a minimum of 
disturbance to the material. Coverslips with mycelial 
growth may be mounted directly, only slight pressure 
being applied to slide and coverslip to spread the 
diluted ink suspension. Myoelial growth on ‘Cello- 
phane' can sometimes be transferred directly to a 
slide (by placing 16 face downwards, pressing gently, 
and then stripping the ‘Cellophane’ off); but where 


7 this is not poemible, а small piece of ‘Cellophane’ is 


cut from the square and placed face upwards on the 
slide. In either Instance the mount 1 made with 


- exoskeletal 
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diluted ink. By this means preparations can be made 
of a variety of fungal material, including that obtained 
directly from infected plants, results 
larly valuable when such material is delicate and 
subject to distortion by fixing, as, for example, with 
asci of Bremasous. 

J. Биянвитн 


Botany School, 
Cambridge. May 15. 
! Duguid, J. P., J. Peth. ond Bex , ӨВ, 678 (1051). 


; The Cuticle of Nematode Larvæ 
- Tea infective larval stage of many nematode 
parasites is ensheathed in the unoast outiole of the 
second stage. The sheath is regarded as having some 
protective function in a larval which is more 
resistant to environmental fluctuations than the 
earlier stages. A method has been devised for 
separating the sheaths from larve, and it has been 
found that their protein complement is water-soluble. 


of sodium h; ав deeribod by lapaqos As Ав 
soon ав peior t oocurred the 
centrifuged, ered and ш 


and placed in sealed tubes at 105° C. for 12 hr. This 
caused the solution of the cuticles in distilled water, 
leaving a alight residue which microscopically was 
seen, to be plant debris and which ve в negligible 
ninhydrin reaction after acid hydro 

The cubicles in. nolatigit were hiydeolvaed Topidla 
tubes at 105° С. in 6N hydrochloric acid for 24 hr. 
The hydrolysate was examined by two-dimensional 
paper chromatography using 80 per cent ethanol and 
water-saturated phenol as solventa. 

By comparison with a prepared map of known 
amino-acids, the presence of nine amino-acids was 
demonstrated in the hydrolysates of both mixed 
collections and pure samples of Haemonchus contortus. 
‘These amino-acids in approximate order of the amounts 


the sie of the got and the eut of tho ferent 
by their 


isatin; hydroxyproline by ite similar colour in nin- 
hydrin and isatin and its specific red colour on the 


absent by other teste. Tests for cystine and tyrosine 
also gave negative results. 

The presence and composition of water-soluble 
in in the Invertebrata has been 
firmly established in the Insecta by several workers, 
- most recently by Hackman’. The presence of some- 
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what similar water-soluble protein in the nematoda 
has also been demonstrated in the cuticle of Ascarts 
by Chitwood‘ and the e E of an 
‘albumen’ in the outer layer of fertilized Ascaris 
has been demonstrated by Kreuzer’. It seems prob- 
able that water-soluble exoskeletal proteins may 
occur over a wide of the invertebrate animals. 
1 am indebted to the Science and Industry Endow- 
ment Fund of the Commonwealth Scientific and 


Industrial Research irati for a personal 
grant. Assistance vided by the Agricultural 
Research Council is acknowledged. 
Anan F. Бнр 
Department of Zoology, 
University of Adelaide, 
South Australia. 
May 14. 


1 Lapegs, G., Perentology, #7, 188 (1035). 

* Dent, О. HL, Broken. J., 43, 160 (1948). 

* Hackman, В. Н., Biochem. J., $4, 862 (1053). 
*Ohitwood, B. G, Pros. Hel. Зоо. Wask., 3, 30 (1036). 
* Kreuzer, I., £. vergi. Physwl., 36, 13 (1963). 


Newly Fallen Snow and Air Temperature 
Tun physical features of a layer of fallen anow at 
dependent 


(2) meteorological factors which occur later causing 
metamorphosis of the snow. 
Some observations I have made in the Italian 
have shown that the a density 
snow is variable and on air 


Western 
of newly 


showing low negative 

have worked on the accurate date ко, 

Weigsflahjooh (2,540—2,660 m.), near Davos Reed. 
lished. the cases of 


ав well as those with air temperature reaching or 
near 0° О., it was found that the apparent density 
of the newly fallen snow depends upon mean air 
temperature the fall (see Fig. 1 1). The mean 
values of the air temperature are somewhat approx- 
imate, as deduced from the maximum and minimum 

tures, ав well as from observations at 7 hr. 
30 min., 18 br. 80 min. and 21 hr. 80 min., during the 
time of snowfall; however, they are referred to the 
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separate values of the apparent density, because this 

was obtained from the top of the new snow and from 
"the corresponding water content, both observed only 
чай 7 hr. 30 min. 

Although the oases considered are only 58 (+ 2 
near 0° С.), Fig. 1 indicates that at Weisaftubjooh 
the maximum frequency of snowfall ocours with sir 

ture near — 11° О. For air temperatures leas 
than — 17° С. snowfall seems very rare, and only 
«one oase was recorded with a temperature at nearly 
— 25° О. (on March 4, 1949). 
As E the apparent density of the newly fallen 
meanow, Fig. 1 tray ia Qua. каа P ain 
value near — 11° О. However, the behaviour between 
— 5° and — 7° O., where the scattering is great, is 
<ancertam ; but the extrapolated curve appears the 
most probable. It is to be noted that near — 4° О. 
the pointe reveal & minimal dispersion. 

The resulte obtained are believed not to be re- 
stricted to the Weissfluhjoch, where the poeition of 
the observatory nearly at the top of the mountain 
ee опена иако EOM E чэк 

here at the same height durmg snowfall. 
from laboratory investigations, W. Rau and 
other authors! demonstrated that the greatest fre- 
quency i the of the ice-forming-nuclei 
occurs between — 10° and — 12? O., while a second- 
ary maximum lies near — 4° C. As the ice nucleation 
in the atmosphere is the same ав in the laboratory’, 
it is obvious that the greatest frequency of snow 
should occur near — 11°C. when the appropriate 
meteorological condition for precipitation exists in 
the atmosphere. 
meteorological observations made in different observa- 
tories at the top of high mountains (cf. Bossolasco, 
Geofisica pura sappl.; in the press) the above 
Tesulta have been p uk be general.) 

With reference to nding minimum 
apparent density of the cou snow, E. Wall 
and U. Nakaya have already pointed out that the 
form of ioe-orystele also changes with оа 
Near — 11° О. the stellar form prevails, and this 
explains the minunum density of the snow at this 


&ir temperature. 
Manro BossoLASOO 
Istituto Geoflsioo, 
Universita, Genova. 
April 20. 
1 
“Schnee und Tawtnen їп den Winter 1048/48 bis 1945/66; 1949/49 bis 


1050/517 ЖИКС, ві 


dig dioe “Reports on Progress tn Physutes", 14, 147 (1981). 
+ Rau, Geofirios pura в appl., Уб, 75 (1053). 





Solar Tides in the Lower Stratosphere 


Wann methods of representing the 100-mb. wind 
field were under investigation, diurnal and semi- 
diurnal variations were detected in winds observed 
at the 100-mb. level from British air stations. 
These periodic variations of wi appear to be 
associated with the atmospheric solar tides. 100-mb. 


wind observations are particularly suitable for study - 


in connexion with. tidal oscillations, since, at least 
between latitudes 80? N. and 00? N., the synoptic 
variations of wind are considerably smaller at thab 
level than in the upper tro . The lower strato- 
sphere is also free from the smaller-scale effecta which 
may mask tidal wind variations occurring in the lower 
troposphere. 


NATURE 


(Note added in proof. Using the ` 


308 
гм 
0 12 
1-5 
Vector diagram the wind veloci (шоо Ше кү 
Нейрон T ыл ai any Ape y 


Tine DM, о E ato DON on tha рде to the origin 


The deviations of the annual mean south and west 
100-mb. wind components at 0300 a.x.T., 0000 a.x.r., 
1500 с.м.т. and 2100 с.м.т. from the respective overall 
annual mean wind components were computed from 
two years wind observations made using G.L.III radar 
equipment. Similar deviations for 0600 а.м.т., 
1200 a.xc.T., 1800 a... and 2400 а.м.т. were obtained 
from unpublished 150-mb. observations supplied to 
me by H. W. L. Absalom. The latter refer to four 
years of wind observations made, for the moet part, by 
radio direction-finding techniques. Harmonic analysis 
yielded the following expreesions for the annual mean 
oscillation of each componant: 

100 S = — 54 ооз (0 + 32° 14’) + 67 оов (26 + 44° 247); 
100 W = 51 оов (0 + 84° 24’) + 51 сов (20 — 29? 37); 
where S and W are the south-wind and west-wind 
componenta in knots and Û ranges from 0 to 360? as 
time varies through 24 hr. from 0300 с.м.т. The third 
and fourth harmonioa were not statistically signifloant. 

The semi-diurnal oscillation is illustrated by Fig. 1, 
whichis a vector diagram giving, for any time, the 
wind velocity due to the oscillation. The strato- 
spheric oscillation is approximately in phase with the 
surface wind oscillation derived theoretically by 
Bartels! from Simpeon’s expression* for the semi- 
diurnal variation of surface preesure. Such a relation- 
ship is to be expected from tidal theory*. The 
amplitudes of the lower stratospheric wind -com- 
ponent oscillations, 0-67 knot and 0-51 knot for the 
south- and weet-wind components respectively, are 
of comparable magnitude to the amplitude of Bartels’s 
derived surface-wind component oscillations ш 
latitude 55? N., namely, 0:87 knot for the south 
component and 0-85 knot for the west component. 

The diurnal oscillation is given by Fig. 2. The 
cia seid ннн шшара ое 
are similar in the lower stra Fig. 3 gives 
the resultant wind velocity due to “the combined 
diurnal and semi-diurnal oscillations. 
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2. Veckor diagram giving the wind velocity due 
rris The wind velocity аў any time ш defined by 
Jine joxmng the pomi on the ерше to the origin 
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Ti. 3. ised. Шаша and semipdiumal candor, Tho wind 
the combined diurnal and semi-dturnal овоа 


MSS LA aay dine M defined by te Ime otning the appropriate 
poms on the curve to the 


This communication: is published by permission of 

the Director of the Meteorological Office. 
D. H. JogNSoN 
Napier Shaw Laboratory, 
Meteorological Office, 
Air Ministry, Dunstable. 
April 27. 

1 Bartels, J., “Handbuch der Hrperhnentalphysik", 98, 163 (1928). 


* Simpson, Ө. nO E oe HO Ri 44. 20 (1918). 
wile, MS ЭМ Nr udi eio M 


Electron Irradiation of Polythene 


ComwmrpHRABLA attention has recently been given 
to the affecta of high-energy radiation on polymeric 
substances!, The effects would appear to be of the 
same fundamental character whether X-rays, electron 
bombardment, or the mixed radiations of the atomic 
pile are used ; it is reported that in the absence of 
oxygen the dominant reactions are either oros- 
linking or chain-scission, and polymers have bean 
classified according to their behaviour in these 
; respects when irradiated. Some of the most interest- 
ing effects have been observed in polythene, where 
‘cross-linking causes major changes in physical and 
mechanical properties, at temperatures 
above the crystalline ting point. 

тусет у у ie NUN 
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X-ray generators for clinical p and one of the 
latter unite has been adapted for the electron irradia- 
tion of specimens by extracting the electron beam 
through a thin copper window. 

At the nommal maximum rating of the machine, 
500 W., a mean current of 125 uamp. ia obtainable, 
and for experimental purposes the window scatters 
the beam so as to give almost uniform coverage 
over an area 20 om. m diameter at & distance of 
70 om. from the window. Further, it is found that 
the effect of irradiation throughout the specimen may 
be farly uniform, varying only by about + 10 per 
cent over & substantial part of the electron range 
(about 2 am. in polythene for 4-MeV. electrons). 

A detailed investigation of the behaviour of poly- 
thene when bombarded by 4-MeV. electrons is now 
in progress, and some of the preliminary resulta are 
indicated below. 

It is wel known that в sufficient degree, а, 
random ocroas-lmking produces from an ЫШ 
soluble polymer а gel fraction the magnitude of 


weight distribution, W(m). 
by radistion, the relationship 
parameters ia often complicated by chain-scission. 
If, as ia probable, this is a random process occurring 
to an extent proportionate to a, then z has been 
shown. to approach a limiting value, vr; this limiting 
value is determined by the ratio, B, of main chain- 
sciasions to atoms cross-linked‘. In practice, however, 
т can only be measured at reasonable degrees of 
cross-linking on the often uncertain assumption that 
the mitial polymer oontains little low-moleoular 
weight matarial. 

The development of a soluble fraction can, on the 
other hand, be clearly observed when the extracted 
gel fraction of a lightly oroes-linked polythene is 
further irradiated (see Fig. 1). 

This t gives & positive demonstration of 
the ooourrenoé of cham-aciasion; and the resulta 
suggest that the limiting soluble fraction lies between 
2-4 and 2-8 per cent. This value is appreciably leas 
than that previously suggested for polythene irre- 
diated in an atomio pile on the basis of an assumed 
simple exponential distribution of molecular weights‘. 
Co; to the of values obeerved for 
the limitmg soluble fraction, the value of В lies between 





been performed with whatever source of 
radiation was available, and this has some- 
times imposed severe restrictions on the 
soope of the investigations. When X-rays 
are used little energy dissipation occurs in 
the material and very long exposures are 
required, while use of the atomic pile m- 
poses a fixed and high ambient tempers- 
ture, exposures are still long, and often 
specimens oan only be withdrawn when the 
pile тв opened for other purposes. Bombard- 
ment of a specimen directly by means of an 
electron beam, on the other hand, gives good 
- energy tion and tal oon- 
ditions may easily be oontrolled. It is re- 

quired, however, that both the electron 
energy and the current density should be 
high, so that thick can be treated 
with short exposure times. The development 
of the travellmg-wave linear accelerator has 
provided an equipment which fulfils these re- 
ta. Machines of this type operatmg 


rng L 
quiremen 
_at 8 MeV." and at 4 MeV. * are being used as 





Boluble 
Note. Boluble fraction of 

















material formed by the irradiation of a polythene gel fraction 


is 0-4 per cent: dose ш axpreseed in 
ae eto asia опата) Wo. 1, 11) 1 rad. amy 100 ergs јр. 
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9.15 and 0-20. With this knowledge, 
һи is possible to estimate with гөввог.- 
sble accuracy the gel fractions which 
would be obtained if no chsin-scission 
socurred. Опе of us (A.C. B.) haa 
-pplied this information to the oaloula- 
лоп of the original molecular- weight 
listribution-functions of a series of 
»lythenee, with the ex- 
seption of the low-molecular weight 
wails. The resulte obtained that 
rolythenes have wide molecular-weight 
listributions, such as have been in- 
licated by a comparison of number- 
average molecular with weight- 
pics d molecular weights determined 
oy: light soattering*. This work will be 
‘eported more fully elsewhere. 


A. C. ВАВКЕТТ 
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Plastics Division, 
Ohemioal 
Industries, Ltd., 
Welw; Horta. city, 0 10 20 3-0 x 107 
Area (om."/gm.) 
Cu Wa Pig curves for i-methy! elloxane (D.0.20) ab the Interface of 
MResearch. , ў Dairaio 
Metropoliten-Viokers ilo tene iyoo: 17001; (Я) ааа rus Заста ce Dio а шеш 
Electrical Co., Ltd., Пий of moNeriler жэ 2,009 
Trafford Park, 
Manchester 17 < 0:25 dyne overnight. Ав a proof of the existenoe 
May 25. of these films the surface preasure could be raised 
` Charest or lowered by varying the area of the film with а 


rA N 171, 167 (1958). Steman, O., and Bopp, C. D 
Oak Badge X н Report) ке E 


Nature, 
К 3051078 (1 eon m. Bueohe, à. М. 
, Neture, 178, 72 (1953). 
озше) do, ae lig i e Proc. Inst. Blect Bing, Pt. 1, 


i) Wa Au Howard Ha 8 M-Y. Ges, 98. 412 119 


* Charkaby, å., J. Poly. Sel, 11, 518, No. 6 (1953). 
s Oharlesby, å., Proc. Roy. Зос., A, MBB, 60 (1954). 
“ Bilmeyer F. W., J. Amer. Chem. Soo, 7%, 6118 (1063). 


Surface Films of Poly-di-methyl Siloxanes 
on Organic Liquid Substrates 


Iw contrast with organio compounds, there is 
evidence that amall quantities of silicones are capable 
of exertang marked surface activity when incorporated. 
in organic liquide. Often this activity is manifest 
even when the ailioone is immiscible with the organic 
liquid. Such effecta could imply that the activity 
arises, not through adsorption at the air/solution 
interface, but rather through the existence of in- 
soluble films analogous to those established for 
aqueous substrates. ' 

This communication records some preliminary 
evidence for the existence of such films of a poly-di- 
methyl siloxane of viscosity 20 centistokes. This 
material of average molecular weight about 2,000, 
corresponding to a chain of twenty-five di-methyl- 
siloxane units, was applied as & solution in ether, in 
small quantities, to the surface of a number of liquid 
substrates, and the surface tension lowering was 
determined by the Wilhelmy method, the foroe bemg 
measured by means of a torsion wire and a suitable 
optical system. | 

Initially, a lerge lowering of tension resulted after 
addition of the silicone to the surface, which decreases 
usually in abouts ten minutes to & steady value; in 
isolated cases this value remained steady within 


diately and the spreading 


specially constructed barrier consisting of & strip of 
brass thick enough to extend below and above the 
interface by a few millimetres and sealed to the brass 
sides of a rectangular trough by meroury—brass 

in area resulted in hysteresis in 
the preasure such that, for example, compression gave 
immediately a high pressure which decayed to a lower 
value, while on returning to the original compreasion 
те аа йер e лоше Фао у онош 
that at the beginning of the oyole. Variation in 
compression of the fllm-free side of the barrier gave 
no evidence of changes in pressure. In spite of this 
barrier method, and because of the ever-present 
danger of leakage across the meroury barrier, most . 
of the measurements were made on a constant area 
by varying the amount of silicone added. 

Fig. 1 shows some typical foroe-aree diagrams for 
& number of substrates. It is clear that the substrate 
has a marked influence in varying the compressional 
behaviour of the film, varying from that suggestive 
of & gaseous state to that ing phase transitions. 
Examination of the films by dark-fleld illumination 
at the highest compressions and even with a spread 
drop of the undiluted siloxane failed to reveal any 
so-called ‘point structure’ or patche® of unspread 
material. 

Some observations were also made on the i 
of drops of the undiluted siloxane. On all the sub- 
strates examined, the lost ita identity imme- 
at intermediate thiok- 
nesses gave readily observable interference fringes 


found to be the moat generally useful means of detect- 
ing the presence and location of films, and was used 
for measuring the rate of advance of a film. 
The subetrate waa contained at a depth of about 


0-5 cm. in а rectangular trough of length 95 om. 
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and width 2 om. A drop of mloxane was placed on 
the surface at one end and the distance spread at 
different times indicated by movement of a small 
quantity of lyoopodium powder gently blown on to 
the surface. It was found that for all the liquids 
examined the distance | travelled in а time і was 
&OGUTS represented (for distances of at least 
50 am.) by 1 = kt!!*, and of partioular mterest is the 
dependence of the rate constant b on the viscosity 
of the substrate. 

. General considerations suggest that b might be 
expected to show an inverse dependence on the square 
root of the viscosity of the substrate; that this is 
approximately so is demonstrated in Fig. 2. This 
- relationship is remarkable when one considers the 
variation in chemical nature of the substrates and 
that their viscosities vary by some 1,500-fold. 


The of these results on the mechanism of 
‚ Spreading be elaborated in в fuller publication 
of this work. 


I wish to acknowledge some prelimihary measure- 
ments made by Mr. J. Beasley, and also the assistance 
of Mr. R. Golledge m some of the spreading measure- 
ments. This communication is published by per- 
mission of the Director and Council of the Printing, 
Packaging and Allied Trades Research Association. 

W. Н. BANXS 


Angle of*Contact of Mercu 
Moving Tungsten 


Dure preparations for the measurement of the 
density of mercury by weighing in it a cube of 
tungsten carbide of known volume, it was necessary 
to measure the surface tension force exerted by the 
ee sta 

to suspend the cube. The method developed for 

ing the angle of contact and the behaviour 


dev! бы against a ` 


of the of contact against an oscillating wire 
^ -may be of more general interest. 
The surface around the point of entry of 


mercury : 
the wire was photographed through an optical system 
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such that no light entered the camera from thos 

pointe of the surface at which 0, the angle of inclina 
tion of the surface to the horizontal, exceeded а valu 

governed by the geometry of the optical system. 7 
At a distance x from the axis of the wire, . 


віп 0 = ain 0). К, (bx)/K, (ba), 


to а very good approximation. 0, is (а — 1/8), wher- 
а 18 the angle of contact at the wire; b = (go[v)'/* 
where р is the ity and y the surface tension o 
mercury ; and K (bx) ia the modified Bessel function-o 
order unity. When Û = j, х is the radius of th» 
unillummated pert of the image of the mercury surface 
Henoe, from ш measured on the photograph, 0, oai 
be deduoed. This method of finding 8, should be 
applicable to other liquida and other forms of bonnd 
ary (although the equation to the surface would ther 
be different). The method should be especially usefu 
when the surface is inaooegaıble. 

The balanoe from which the tungsten carbido bend 
was was set oscillating (the з 
&bout 32 soo.) and photogrephs were at эу 
vals of 2 вес. The variation of angle of contact, 
Shown in Fig. l, was periodio but not ainusoidal 
The form of the curve appears to indicate that ther: 
is a non-linear frictional contact foroe. A frictiona. 


contact force has been ted by Yarnold! (follow- 
ing Adam and J ) to explain his results on the 
hysteresis of the of contact of the surfaces off 


mercury indexes moving in glass tubes and of the 
suana OF HERE agaist sisal balla: ` Our resulte 
differ from his in that, among other they 
show angles of contact of lees than 90°. Our values. 
for the statio angle of contact, about 135°, agrees 
with his. 

The surface of-the mercury in our experimenta was 
cleaned by sucking off the dust and liquid. 
Our resulta were quite reproducible, but neither the 
wire nor the meroury were specially cleaned apart 
from forming в fresh surface on the mercury for each 
run of photographs, since the observations were not 
undertaken to investigate surface 

We are indebted to Mr. J. W. C. Gates of the Light 
Division of the National Physical Laboratory for 
advice and to Mr. G. F. Miller of the Mathematica 
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Division for obtaining the expression for the form of 
the mercury.surface. The experiments described above 
are part of the research programme of the National 
Physical Laboratory and this communication is 
PM by permission of the Direotor. 

А. Н. Соок 

М. W. B. Sronz 

Metrology Division, 
National Physical Laboratory, 
А Teddington. 
May 19. 

! Yarnold, G. D. Proc. Phys. Soc., BO, 540 (1988); 


58, 120 
ari i EL, and Jemsop, G., Trans. Chem. Soc., 187 (Pt. 2), 1803 


Use of a Gaseous Discharge as an 
Identifiable Radar Target — 
Tue use of gaseous discharges as generators of 


radio noise has been widely reported in the literature, 
and work in this field is in progress at this Laboratory. 


Due to the high conductivity of gaseous discharges ' 


at microwave frequencies, & major problem in the 
design of a ‘noize source’ is a suitable means of 
mtroducing the plasma into the electro- 
magnetic fleld of the radio transmission circuit to 
provide а reflexionless match. It is readily demon- 
strated that a sudden introduction of & gaseous dis- 
charge into the path of an electromagnetio wave will 
produce a large reflexion of the incident power, and 
this fact has been used to produce & variable reflector 
of radio-frequency а. thus providing in effect 
& modulated radar 

Té can be shown that a atndasd і атаба light 
tube operating from the 50 о./в. mains supply will 
reflect 3-am. radio waves, the-reflected ai having 
a 100-0./a. modulation. By placing-such a tube at 


the focus of a lio cylinder, the total reflected 
signal .is consi bly increased due to the larger 
amount of energy being intercepted by the parabola, 


and depending on the condition of the discharge tube 
for ita reflexion. 

The mechanism of the process is interpreted simply 
as follows. Energy intercepted by the parabola is 
focused on to the di tube. If the plasma is 
present, then because it has a high conductivity it 
reflects most of the incident power, and a large signal 
is returned. If, however, the is extinguished 
the reflexion of power is from the glaas of the tube 
and is of much leas magnitude. At intermediate 
levels the reflexion on the current in the 
discharge. It has been found that excellent 


Bqu&re- 
wave modulated returned signals are obtained if the . 


tube is suitably driven, that is, if a square 
wave-form of current is produced through it. 

It has been found equally effective to arrange в 
similar discharge tube along the axis of s paraboloid. 
In this case the position of the tube is not critical 
over most of its length, although when the end of 
the tube is near the foous the additional affect of the 
electrode acting as & reflector behind the portion of 
plasma at the focus appears to give an improved total 
reflexion. 

Further experiments have also been carried out 
with a ‘beehive’ neon lamp. In this case, the affective 
portion of the discharge is the cathode glow, and it 
is thought that the mechaniam in this case may be 
the opposite of the earlier example, with the metal 
structure in the lamp normally acting as tho reflector 
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but screened by the discharge when the lamp is 
switched on. 

No marked polarization sensitivity was observed 
with the discharge tube placed along the axis of a 
paraboloidal reflector. In the case of the parabolic 

i with the discharge tube on the lme focus, 
в considerable morease in performance wes obtained 
at 8 am. wave-length, with the electric fleld per- 
pendicular to the axis of the discharge tube. 

The device is of use in adjusting continuous wave 
radar seta where some form of fluctuatmg target is 
required, and may possibly have applications in pro- 
viding a means of identification for the usual corner 
reflector types of target used in association with pulse ' 
radar systems. 

а. W. б. Couer 


Dominion Physical Laboratory, 
Department of Воіепыйо and Industral. Research, 
New Zealand. 


April 1б. 


Nor-isotherma! Plasmas in the Rare Gases 
Kary? notioed, many years ago, the finite lapse 
of time between the termmation of current 
flow in в low-pressure discharge in argon and the 
oocurrence of maximum visible mtenarty of the after- 
glow. He suggested that the latter was dus largely 
to radiative electron-ion recombination, and that the 
time-lapse was necessary for the electron temperature 
to fall to в value oo le with the gas tenrperature 
when the afterglow intensity would have reached a 
maximum, simoe recombination would continually 
reduce the electron and ion density. Вауеі* and 
others have noticed в similar phenomenon and 
attribute it to the same cause. Also, an analogous 
effect due to pickup, in the afterglow, of electron 
energy from a microwave beam has been elegantly 
demonstrated by Goldstein and his collaborators’. 

Bayet* suggests that effects due to metastable 
excited atoms may be ignored at sufficiently high 
pressures. Moreover, Biondi‘ has shown that in- 
creased afterglow ionization due to metastable atom 
collision processes would tend to increase with in- 
creasing pulse-length (up'to & limiting pulse-length, 
seb by the time required to establish a full mete- 
stable atom population); this ів in contrast with 
our resulta (Fig. 1), which show & decreasing afterglow 
light peak at inoreasing pulse-lengths. 

For some years we have observed these effects in 
the rare gases, and the purpose of the present com- 
munication is to present preliminary data which are 
consistent with the recombination mechanism and 
which enable a recombination coefficient to be estim- 
ated. In view of the current interest in recombination 
processes, summarized by Massey’, any method 
capeble of yielding resulta of potential value may be 
worth investigation. 

We have worked mainly at 1 atmosphere pressure 
in cylinder neon and helium, with rectangular current- 
pulses of a few microseconds duration, in contrast 
with the -condenser discharges used by Bayet', 
Olsen and Huxford*' and others which render after- 
glow resulta more difficult to interpret. In high- 
pressure discharges, for example іп helium, where 
the electron-atom energy transfer may be affected 
rapidly, the heating of the gas may be so great that 
there is a finite rate of electron production in the 
afterglow. This may be demonstrated by the non- 
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linearity of the (light intensity} tt — time curve, 
which is necessarily lmear for afterglows where radia- 
tive (two-body) recombination predominates, as 
Malden has shown. It is aasumed, of course, that the 
recombination coefficient is constant throughout the 
time of observation. A recent discussion of the low- 
pressure work has bean given by Massey and Burhop*. 

Our resulte show that the gas-heating effect is leas, 
other things being equal, in neon than in helium, 
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and that afterglows following 
pulses 1 mioroseo. long in neon 


show the Imear plot 
(Fig. o of 4 microgeo: 
(Fig. 2b) show non- linearity, also 


noticeable even in 0-8 тпісговео. 

discharges in helium. A recom- 

bination coefficient may be de- 

duced if the electron denaity is 
- known st any instent in the 

; curve Fig. 2a. Measurements of 
the Stark effect have been made 
in this laboratory in helium and 
hydrogen; but for neon drift- 
- current densities (averaged over 

the whole discharge channel, as a 
first approximation) give the 
electron density at 1 miarosec. 
ав ~ 101%0.о., and the i 
afterglow recombination coeffi- 
cient ва ~ 10-1* om.*/seo. This 
value is appreciably leas than the 
(dissociative) recombination co- 
efficiente (~ 10> am.*[Beo.) ob- 
tained in ultra high-frequency 
studies’, and may be attributable 
to dieleotronic** or to eleotron- 
ion recombination. 


R. D. Cza1G* 
J. D. CBAGas 
Department of Electrical Engineering; 
University of Liverpool. 
April 29. 


* Now at the Research Laboratories, M "Vickers Wlectriee] 
$ ow à etzopolttan- 
tXeniy, U, Pigs. Ess., 88, 624 (1073). 

!Baye, M., Ree. Sei. (Paris), 80, 351 (1961). 


å., Phys. Ræ. Эй, 453 (1051). 
Jp на Prea, 1, $95 (1052). 
MU a ME Phys. Rev., 87, 022 (1052). 
. J. of Ree, mA UN. 
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Powder Ridges in a Sound Field 


I mava found that the distanoe between powder 
ridges, formed on в flat surface m & sound fleld!, 
increases rapidly with the size of the particle. Those 
who describe Kundt powder ridges make no mention 
of this fact. My resulta, however, & to be & 
‘rediscovery’ of some of Kundt’a* origmal obeerva- 
tions which, in view of their importance, are repro- 
duced in the accompanying illustration. Whereas 
his fine stris were formed with lyoopodium spores 
of diameter 20 u, the wider Rippen shown on their 
Tight consisted of fine sand grains of peak diameter 
o. 200 u. 

Such results can be explained in terms of Andrade’s? 
vortex theory (which has superseded Koenig’s hydro- 
dynamical theory) and may link up eventually with 
other studies in which there is relative oscillatory 
motion between viscous fluids and powders. Bagnold*, 
for example, in his experimente- on powder ‘ripples, 
formed under oscillating water, found that the inter- 
ridge distances varied approximately as the square 
root of the diameter of the grains. 

In my own observations, when there is more 
powder present, the ridges are wider and farther 
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apart, and this affect 
can be also 
in Fig. 4 the illus- 
tration ; compare the 
eight ridges between 
the central two nodes 
with the eleven ridges 
"between the bottom 
two nodes. 


comparable to one an- 
other. It is interesting 
to note that Boellner 
"and Bondy*, working 
on the subject of co- 
agulation by ultra- 
вопіов, found that the 








1 Waller, Waters, 106, 061 (1050). 
'Eundi, dan. Pkyrib, 187, 407 


(1866). 


* Andrade Pros. Roy. Soe., A, 134, 445 (1931); РАП. Trans., A, 90, 


417 (1932). 
4 Bagnold, Pros. Roy. Sos, A, 187, 1 (1946). 
+ Boeliner and Bondy, Treas. Farad. Soc. 83, 616 (1986). 


Fluorescence of Naphthoquinones 


Аттимртв to devise a method for the identifloation 
of vitamm K, and other pu ime aa by filter- 
paper chromatography led to the observation 
that some of these compounds exhibit a characteristic 
fluoresoence which can be used for their detection. 
10 pgm. of vitamin К, was chromatographed in в 
75 per oent (v/v) aqueous ethanol solution on What- 
man No. 1 filter-paper impregnated with silicone. 
When the paper was dried and held before an ultra- 
violet lamp (8605 A.), an area of red fluorescence was 
seon at Ry 0-20. With prolonged exposure to the 
ultra-violet radiation (45—60 вес.), the red fluorescence 
changed irreversibly to an intense, green fluorescence 
which was stable for at least four months. When 
sprayed with alcoholic potassrum hydroxide, the 
green fluorescence changed to an orange fluorescence. 

Although necessary for proper separation of tho 
substances, silicone-coated paper was not necessary 
for fluorescence. Spraying the chromatogram with 
alooholic solutions of nickel chloride or ammonium 
iodide, substances that often quench fluorescence’, had 
no effect. 

Of nineteen alkyl, hydroxyl or chloro substituted 
1,4-naphthoqui observed on filter-paper, all 
fluoreaced red. 1,4-Naphthoquimone itself. had no 
obvious fluorescence, and neither 1,2-naphthoquinone 
nor ita methyl derivatives fluoremoed. None of the 
subetances tested fluoresoed in petroleum-ether or 
ethanol solutions, although same of the orystalline 
compounds m the solid state did. These observations 
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suggest that substituted 1,4-naphthoquinones may 
react in the same way as those substances, tabulated 
by Pringsheim!, some of which fluoresce only in the 
solid state, others in rigid media. 

A detailed report of reversed-phase partition 
chromatography on filter paper of the naphtho- 
quinones their by fluorescence will be 
published elsewhere. 

I thank Prof. Henrik Dam for his encouragement 


and support of this work. 
Jack Ритив Gaxzx* 
Department of Biochemistry and Nutrition, 
Polytechnio Institute, 


«Follow of the Life Insurance Medion] Research Fund. 
* Pringabetin. P., “Hluoresoence and Phosphoreacenoe"" (Interscience, 
ew York, 1040). 


Liquid-State Equation for Norma! Paraffins 


Вавнр on measurements of liquid density and of 
heata of vaporization of the normal paraffin hydro- 
carbons, & very simple relationship has been deduced 
that appeers to be of general applicability to this 
family of chemical compounds. The equation is as 


follows : 
P Pe [E AI ; 
Pe — Ре (— EIV), 

where p is liquid density at the е of 

Measurement! ; p, is critical density’ ; 18 hquid 

density extrapolated to absolute zero? ; А ЕУ) is 
density of the liquid at the tem- 

perature of measurament‘; (— EV), is ooheeive- 

energy denarty of the liquid. extrapolated to absolute 

zero; and a is a constant {= 0-00125 for the 


paraffins). f 

The above relationship has been spplied to the 
normal paraffins at stmospheric pressure over & 
range of temperatures from — 190° to + 345° С., 
and over a range of molecular weighta from 44 to 283. 
The standard percentage error for the 78 points is: 


100 {ичн > мыкы = 0-57 per cent, 


where y = ЁЁ and n is number of measure- 
е pe 
menta. 

Work is m progreas to investigate а large number 
of non-polar liquida to determine whether or not 
they also conform to this simple equation. Oom- 
preemibility date on the normal paraffin hydrocarbons 
are being taken for us by Arthur D. Littlo, Ino., of 
Cambridge, Mass., and a study by them of the com- 

ilitiea of other liquids is contemplated. At a 
later date this research will be extended to polar 
liquids in the hope that their behaviour also may be 
oharactermed by some modification of this relation- 


ip. 
ARTHUR К. DOOLITTLE 
Carbide and Carbon Chemicals Company, 
South Charleston, West Virginia. 
March ve 
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TECHNICAL COLLEGES AND 
INDUSTRY 


A the Conference on Technical Colleges and 
Industry m Britam arranged by the Federation 
of British Industries, and held during May 5—7 (see 
Nature, July 81, p. 210), Bir Arthur Smout strongly 
criticized the present position of technical education 
and its subordination to local and party politics. In 
particular, he proposed the establishment of a Teoh- 
nical Oollege Grants Committee comparable with the 
University Granta Commrbtee, so as to free the 
administration and finance of at least the major 
technical colleges from such influence; this indeed 
might help to secure the emential academio inde- 
pendence and properly constituted governing bodies 
for which Dr. P. F. R. Venables pleaded at the North 
of England Educational Conference held in January. 
To be successful, however, it might also require the 
responsibility for technical education, exoept in so 
far as training for unskilled or semi-skilled oooupe- 
tions is concerned, to be removed from the Ministry 
of Education. 

Sir Arthur Smout’s forthright comments on 
salary-soales support arguments advanced by rep- 
Teeentatives of the teaching staff in the technical 
colleges, and the impossibility of drawing any sharp 
distinction between technical and technological 
education is & further reason for some such change. 
The expansion of technological education in the five 
centres proposed by the Government will still make 
it necessary to continue the provision made in the 
Temaining university departments of technology and 
in the technical colleges. Dr. Lincoln Gorden, in 
addressing the Union of Lancashire and Cheshire 
Institutes last October, for example, expreased the 
view that the expanmon of existing university 
departments, the development of existing colleges of 
technology and the establishment of one or more 
independent institutions, along the lines of the 
Massachusetts Institute of Teahnology, even if 
pushed to the furthest practicable limita, would not 
gestion made by Dr. Venables at the Federation of 
British Industries Conference were adopted and the 
use of the term ‘technological education’ be limited 
to postgraduate education, the overlap between 
technical and technological education—and indeed 
between the functions of the universities and the 
technical colleges—would not be eliminated; nor 
indeed may rt be dearrable that it should be. 

Any body responsible for technical education 
would &ooordingly necessarily be concerned with 
technological education, and it should be considered 
whether the responsibility for both oould not be 
effectively discharged by tH technological education 
sub-committee of the University Granta Committee. 
Buch в step might have the advantage of encouraging 
parity of status and esteam between the technical 
colleges and university departments. It should be 
noted that m arguing again for the establishment of 
в technological university Lord Cherwell, in his Mossol 
Memorial Lecture on July 14, once more referred 
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to the lack of esteem which careers in science and 
technology still recerve in many grammar schools and 
public schools and universities. That contention, 
however, finds no support in the discussion on higher 
technological education at the Congress of the 
Universities of the Commonwealth at Cambridge 
last year, where it was fully recognized that the 
universities should play a part in the production of 
technologists and that technological education must 
take its place with the other and older disciplines. 
Admittedly, to do so, universrties require a much 
closer knowledge of the nature and purpose of 
industry and of the needs of industry in respect of 
personnel. Moreover, it was recognized there that in 
technological education we are concerned with the 
acquisition of knowledge for the purpose of achieving 
industmal or commercial objectives, rather than, as 
in a Boientiflo education, primarily with the acquisition 
of knowledge and the mastery of objectives. 

Nevertheless, whether m the university depart- 
ment or in the technical college, the emphasis must 
be on eduoetion, as distinct from training. It is the 
mastery of theoretical knowledge which later can be 
combined with skil and experience in applying it to 
immediate ends; and the training in that process is 
a function which. must largely depend on the oo- 
operation of industry iteelf. For that reason, an 
alternative to Bir Arthur Smout’s suggestion deserves 
consideration, particularly m view of the close depend- 
ence of industrial development and technological ad- 
vance on both technical and technological education. 

The increasing interest now being taken in the 
educational responsibilities of the research associa- 
tions is only one indication of the readiness of industry 
to &eBociate itself with technical education and 
training, and has alréady led to the suggestion that 
the Advisory Coumol for Scientific Policy might be 
the appropriate body for watching over the develop- 
ment of the technical colleges in the national intereat. 
To make that body responsible for the distribution 
of granta for technological and technical education 
would involve, however, a major disturbance to the 
existing arrangements. What is really needed is some 
sufficiently authoritative body which is competent 
to formulate a real policy and see that it is imple- 
mented, and that the procrastination of the Ministry 
of Education ia no longer tolerated. 

Effeotrve means are required of fostering 00- 
operation between the universities, the technical 
colleges, the  profeesional institutions, the local 
education suthorities and industry and commerce, 
of formulating policy in place of piecemeal decisions 
and of implementing ib in a way that wins consent. 
An overall plan for technological and technical 
education is required to avoid waste of resources and 
to command approval of&he sacrifices which will be 
involved; but it is equally true that no such plan 
will work effectively without understanding and 
co-operation at all levels, local as well as regional. 
Now that Mr. R. A. Butler has lifted the veil on the 
Government's mtentions, muoh constructive thinking 
is required as to the best means of dealing with the 
many complex issues that arise within the broad 
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framework laid down. Three specific pointe &ppee 
to require early attention, and they ate inter-related. 
the extent to which the training of technicians ап» 
technologists oan be carried out in industry iteelf 
the balance between research and teaching, in th 
universities and in the expanded colleges of tech» 
nology; and the relation between supply an 
demand for scientasta and other graduates. All i 
turn react on a fourth problem, namely, the suppl 
and distribution of tramed mán-power available fo 
such developmenta, quite apart from the question c 
finance and material resources, and disregarding th 
situation in regard to technical colleges disólosed b; 
the twelfth report of the Eetimates Committee fo 
the session 1952-53 last autumn. 

It is to be regretted that the Parliamentary ans 
Boientilo Committee has seen fit to publish th 
memorandum* on higher technological educatiom 
which it had already drafted when the Ohancello 
made his statement on July 13, instead of examinine- 
carefully the implications of that statement an 
making constructive proposals to deal with thee 
1mues. Ав it stands, the memorandum is essentially 
a summary of known views on the expangion o 
higher technological education, which indicates som: 
of the easential factors but makes no positive con 
tribution for the solution of any of the intricate 
problems involved. This is particularly true ir 
respect of the reconciliation of clashing interest 
where the Committee might have bean expected t 
be most helpful. Indeed, the memorandum lacks any 
appreciation of the fact that the improvement o: 
technological and technical education, urgent ano 
important as it is, will demand sacrifloes elsewhere 
To be effective, the developments now proposed by 
the Government will make heavy demands on 
resources, apart from money, which are already 
scarce—good teachers, buildings and equipment. At 
the intake end they affect the redistribution off 
studenta over courses; to ensure that the proposed 
new facilities are fully used when available may 
entail an educational campaign in the schools and 
elsewhere, as a recent report from the Advisory 
Council on Boientiflo Policy indicated. 

It may be necessary, ав Mr. F. Н. Perkins sug. 
gested in & peper before the reoent meeting of the 
Associations of Technical Institutions and of their 
Principals, to divert & larger proportion of those who 
have taken classics and the arte courses at schoo 
into scientific courses, to place in the technical 
colleges more of the ‘patient plodders' of the preeent 
university population, who are regarded by Mr. J. F. 
Wolfenden as unsuited for & university eduoetion and 
who might develop better in such courses, and to 
adopt improved methods of selecting and training 
those who seek a oareer in science and technology 
but did not receive & university education. The 
response to such measures will, however, depend m 
part on the readineas with which industry absorbs 
the increased output of scientista and technologists. 
Any considerable amount of unemployment among 

* Parliamentary and BScentito Committee, о Нег 


Technological Bduce won Pp 16. (London. Parliamentary and 
Scientific Committee, 1054 ) u. 
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articular types of technologists or scientists when 
mcientific establishments, both government and indus- 
meial cease to expand, and new scientists and tech- 

ologista are wanted chiefly to replace Іоввев through 
metirement and like causes, could adversely affect the 

cumbers leaving school prepared to take up careers 
mn applied воепое. 

This aspect of the problem merits much more 

areful examination than it has yet received. Until 
mouch more reliable evidence 18 available on pros- 
«ective demand, rt would be wise to follow Sir Philip 
forris's advice and concentrate on ensuring that 
alent of varying kinds is given the maximum oppor- 
unity to develop according to ita bent. That is not 
nerely an argument for & variety of institutions for 
—sigher technological education : it is equally a reason 
<r promoting much more effective co-operation 
tween technical colleges, universities, professional 
snstitutions, industry and commerce. The establish- 
nent of a common field of interest in common 
oroblems and common objectives. and в recognition 
oy all concerned that others have their indispensable 
sontribution to make in achieving the desired 
jbjectives aro the firsv steps. The Federation of 
WSritish Industries and the Department of Seientiflo 
and Industrial Research have already, through their 
conferences, done something in this direction; but 
amore ів required. On industry, on the universities 
and on the technical colleges especially, lies the 
«esponsibility for seeking urgently to devise appro- 
Wpri&te means for closer and more intimate relations 
while the Government is formulating policy and the 
«means for securing the overall co-ordination of the 
distribution of resources. 

The balance of research and teaching obviously 
turns in part on this question of supply and demand, 
but still more on the extent to which we suooeed in 
introducing more breadth into the teaching of science 
and technology, both at the universities and the 
technical colleges. It is not & multiplication of highly 
trained specialists that the nation needs, least of all 
young men and women who are the creatures of their 
skills rather than the masters of them. Industry 
and society need rather more men and women who 
have been equipped by a broad and humane education 
with the knowledge, skill and adaptability to seize 
the opportunities of development that scientific and 
technical advances offer to industry. 

Much that Prof. E. C. Stoner said in a lecture at 
Leeds on the balance of teaching and research in uni- 
versities is highly relevant to the question of research 
in technological colleges. If it 18 true that more 
opportunities are desirable for the teaching staff 
to engage in both research and consulting work, and 
for a technical college to encourage, in oo-operation 
with industry, a wide range of applied research of 
high quality, it is not the students only, even post- 
graduate studenta, who will profit by engaging in 
such research. For the good of the community and 
of themselves, many such would be better ocoupied 
otherwise, and this factor should be kept in mind m 
determining the pattern of expenditure at technical 
colleges and at unrversities. 
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Prof. Stoner estimates university expenditure on 
research as about 35 per cent of the total, the re- 
mainder being broadly on undergraduate teaching. 
It is arguable whether it should be allowed to run 
anything lke as high in the technical colleges, even 
if it is admitted that costly large-scale projects in 
applied research which, as Prof. Stoner pointsa out, 
would be out of place in the universities, might 
fittingly be encouraged in the larger oolleges of 
technology where these colleges are suitable equipped. 
Even so, 15 18 probably true that such projects are 
more appropriately and conveniently, if not more 
effectively, carried out by the industries themselves 
or by research associations. Indeed, the danger of 
distorting the work and structure of the departmenta 
concerned and the unbalancing of their relationship 
with the rest of the college may well be even greater 
than in the department of technology of a university, 
and all the more if the technical colleges show a like 
caution in accepting candidates for postgraduate 
research to that which Prof. Stoner suggests for 
universities, and limit their choice to those who 
show promise of powers to advance their chosen 
field farther not simply ва assistente but as origmators 
of new linee of thought and investigation. 

Any such policy implies & more balanced view of 
therr responsibilities m the development of the young 
men and women whom the technical colleges educate, 
such as Sir Charles Morris urged on the universities 
in his Joseph Payne Memorial Lectures. Such a 
balanced view is necessary to seoure the co-operation, 
which is so important, between industry, the univer- 
sities and technical colleges. It could be decisive in 
determining the distribution of tramed man-power 
available for the development of technological 
education, whether in the universities or in the 
technical colleges. 

On this last issue the memorandum of the Parlia- 
mentary and Beientiflo Committee seems strangely 
unrealistic. The memorandum suggesta that the 
universities could increase their output of scientists 
and technologists without increasing the present 
total number of studente, without detriment to 
present standards and indeed with some increase in 
breadth of studies. It nowhere recognizes fully that 
such a change in balance would make quite appreci- 
able demands for staff as well as buildings and 
equipment, and would be in competition with the 
expansion of the colleges of technology. Nevertheless, 
the report contemplates the expansion ultimately of 
some twenty such colleges, though admuttedly of 
only “a few” at first, and it pursues the chimera of 
а new award; ‘bachelor of technology’ is suggested, 
without pausing to consider where the teaching staff, 
for example, is to be obtained, or at what sacrifice 
elsewhere. 

Teaching staff of high standard, academic auto- 
nomy, adequate equipment and buildings are the 
conditions that must be secured before any new 
award can even begin to win the prestige that will 
give it any value, and the Committee passes too 
lightly over the question of co-operation and tho 
means by which it is to be achieved. Its memorandum 
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gives little hope that any serious attempt is bemg 
made to help Parliament to understand clearly the 
price which has to be paid for the expansion of 
technological and technical education, or the neces- 
sity of regarding such expansion and developmente 
as part of a concerted policy for the promotion of 
education at all levels, from the university to the 
sohools. A realistic and comprehensive view, how- 
ever, ia esential, both for the formulation of policy 
and the wise allocation of resources as between the 
ments, the colleges of technology, technical colleges 
and the schools. If the main responsibility in that 
respect lies on the Government, the implementation 
of that policy depends on the co-operation and good- 
wil of industry and commerce, the professional 
institutions, and the local authorities, ae well as of 
+ the universities and colleges directly concerned. 
While the Government haa stil a long way to go in 
elaborating policy and allocating resources reason- 
ably, there в much that could be done in the mean- 
tame by all such bodies to assess needs and priorities 
and ways and means of meeting them locally, and m 
devising appropriate forms of oo-operation. Finally, 
it will be neoeasary to educate public opinion to hold 
a higher level of general esteem for careers in tech- 
nology and to accept the fact that sacrifices will be 
required in an expansion во vital for the industrial 
and economic future of Britain. 
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Dictionary of Organic Compounds 

The Constitution and Physical and Chemioal Prop- 
erties of the Principal Carbon Compounds and ther 
Dertvatives, together with the relevant Literature 
References. Edited by Sir Ian Heilbron and H. M. 
Bunbury. Vol 1: Abadole-Oytomne. Рр. xvi 654. 
Vol 2: D.A.Hystazarin. Pp. xvi+845. Vol. 8: 
Ibogaine-N W-Acid, Рр. xvi+8388. VoL 4: Obacu- 
lactone-Zymosterol. Pp. xvi +694. New and revised 
edition. (London: Eyre and Spottiswoode (Pub- 
lishers), Ltd., 1953.) £28 the set. 


ETS see what Heilbron says about it" ; some 
such words and the rather worn appearance of 
all the volumes are oral and tacit tributes to the 
esteem in which the first edition of this work is held. 
When the original three volumes were lished a 
few years before the Second World War it was 
planned to issue completely revised editions at con- 
venient intervala. Circumstances ordained other- 
wise; although a new edition of the frst volume 
appeared in 1943, the text of the other two remained 
unchanged, except for a аша supplement. 
Although during the war years the direction of 
research was changed, it continued unabated, and in 
the post-war period the heavy task of revision was 
undertaken ; the result of that labour is now repre- 
sented by this new edition. The division into four 
volumes instead of three gives books which are leas 
cumbersome to handle, and, by utilizing a somewhat 
larger area of the paper, moro than two thousand five 
hundred new mam entries have been ted 
with the addition of only ninety additional pages ; 
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indeed, in moches of ahelf space, there is practical, 
no change. Tt is claimed that the literature up t 
the end of 1950 has been covered, and there ar 
оосавіспа] references up to 1953. 

The subject of nomenclature 18 a difficult one, and n: 
particular system haa been followed in ita entirety 
mdeed, ıt в stated that that which 1s employe 
m the original publication haa generally been given 

preference. The order in which substituents ar 
fisted is differant from that formerly used by th 
Chemical Society, and for convenience it ıs given і» 
some detail in the introduction to each volume. T. 
have adopted the current alphabetical order woul 
have incurred extensive revision and’ considerabl) 
delay in publication, but it is to be hoped that 1 
will be followed in future editions; the few rule 
are not difficult to learn, and there w then m 
need io search в lst for the relative position o 
substituents. 

The prefixes cyclo- and iso- are treated as integra 
perte of names. There is much in favour of thu 
action for the former, because it does not indicat 
isomeriam ; but with the latter it means that ir 
comparing properties of, for example, butyl eom. 
pounds, three are grouped together while the fourtk 
i» in another volume. In acyolio acids, the carboxy. 
group is generally regarded as a substituent, so that 
2- and 11-hydroxypentadecanoio acids appear as 5 
and 10-hydroxypentadecylic acids respectively ; 
contrast, 15-hydroxypentanoio acid iw listed ag 
15-hydroxypentadecylic acid. It would seem prefer. 
able to adopt the latter numbermg throughout so 
that the same numbers would be used irrespective of 
whether the name is trivial or systematic. As & 
minor point, there is lack of uniformity in naming 
the long-chain olefines—for example, nonene, de- 
cylene, tridecens, tetradecylene, octadecane. 

For the monoewhers of ethylene glyool, one 1» 
referred, for example, to 2-hydroxydiethyl ether and 
2-hydroxyethyl butyl ether. Such compounds would 
be more neatly named on the lines of 2-ethoxyethyl 
aloohol or, even better, 2-ethoxyethanol; the esters 
of these ethers, for example, the acetates and 
phthalates, could be named asovcordingly and are, 
indeed, of sufficiant importance to be listed indi- 
vidually. Such well-established names as carbromal 
and leptazol are not mentioned at all, the compounds 

ing listed under their foreign names. Mepacrine is 
referred back to atebrin, and chloramphenicol appears 
in its own right. 

The selection of data which can be quoted with 
full confidence is very difficult because of the many 
divergences in the literature. Prof. J. Timmermans, 
in his recent book on ‘‘Physico-chemical Constants”, 
has surveyed some of the ground, and it is of interest 
to note that an ambitious plan is on foot in the 
United States to review and assess critically data for 
chemical compounds generally on the lines of the 
American Petroleum Institute’s Research Project 44, 

ing with hydrocarbons. 

In this “Dictionary”, alternative date which cannot 
be rejected forthwith are usually placed in brackets. 
For ee Perdana n eS work the petroleum 

in Britain and in the United Btates, 
Bu ro E I 
be discarded. For other types of there 
is also Some room for improvement. Since 1930, 
there have been recorded several sets of values for 
density and refractive index of cyclohexylamine, 
reasonably concordant among themselves, but very 
appreciably different from those quoted. Again, 
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Where are several records of these two properties for 
i-n-butyl ether and n-butyl propionate, for both of 
‘hich density at 0° C. alone is given, that for the 


atter oo und dating from 1886. The preferred 
nelting point for m- benzaldehyde is evidently 
What of Jowett (1900), who later identrfled his product 


в p-hydroxyacetophenone; there is ample oor- 
oboration. of the bracketed value. 

Generous use of cross-references avoids duplication 
f entries with corresponding danger of discrepancies. 
"his has, however, occurred with some of the sulphs 
ruga and their acetyl derrvativee ; some of these 
ze also listed as the p- -aminobenzenesulphonyl 

Mlerivatives of the heterocyclic amines with melting 
-»ointa which differ by up to 8 deg. C. 

A particular teature is the inclusion of в large 
«umber of organic compounds of natural origin; but 
warinin, atevioeude (of interest for its sweet taste) 
nd dihydronorguaiaretio acid (NDGA) are three 
uch products which appear to have escaped the net. 
Jitert-amyl peroxide в listed (under A, contrary 
o the declared naming of ‘double’ derivatives) 
vt not the commeroially important tert-butyl 
rompound. 

These various observations must not be taken to 
mply that the “Dictionary” is bristling with in- 
weuracies and omissions. They merely show that 
the editors of books of this kind oan never sit back 
wth the comfortable feeling that their work is oom- 
pletely satisfactory ; there is always some dusting and 

ishing to be done. The reviewer will continue to 
muse the “Dictionary”, as a first source of information 
about compounds, except those newly described, with 
mthe assurance that, more frequently than not, the 
search will not be ın vain. B. A. Erum 


LINEAR OPERATORS 


mLinear Analysis 

Measure and Integral, Banach and Hilbert Space, 
Linear Integral Equations. By Prof. Adriaan 
"Cornelis Zaanen. (Bibliotheca Mathematica: a Series 
«of Monographs on Pure and Applied Mathematics. 
Volume 2.) Рр. vii+602. (Amsterdam: North- 
Holland Publishing Company; New York: Inter- 
«cience Publishers, Ino., 1953.) 38 florins; 76s. 
Linear Operators 

Spectral and Bome Other Applications. By 
Dr. Richard G. Cooke. Pp. xii+454. (London 
Macmillan and Co., Ltd.; New York: St. Martin's 
Press, Inc., 1053.) 52s. êd. net. 


HE general theory of linear operators is mainly 

a creation of the present century ; it originated 
in the work of Hilbert and Riess on the theory’ of 
integral equations and ite extensions, and assumed 
its modern abstract form in the 1920's in the hands 
of Banach, von Neumann and Stone. The past 
twenty-five years have witnessed ita growth into the 
wide-ranging subject known to-day as functional 
analysis, which may be described as the application 
of the methods of topological algebra to problems m 
the theory of functions. 

Each of these two books ів concerned with certain 
aspects of this now enormous field. They have & 
small amount of basio material in common; but their 
aims are very different. Prof. A. C. Zaanen is mainly 
interested in topics related to the classical theory of 
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linear integral equations, whereas Dr. R. G. Cooke's 
int his readers with the 
spectral theory of self-adjoint linear operators in 
Hilbert space. 

Prof. Zaanen’s book begms with an account of the 
Lebeague integral on a general measure space, and 
continues with a detailed discussion, not only of the 

spaces but also of the less familiar Orlicz spaces. 

e next find a description of the structure of Banach 
spaces and Hilbert space, and an outline of the theory 
of bounded lmeer operators, including the Banach- 
Steinhaus theorem and the closed graph theorem. In 
order to avoid using the axiom of choice, Prof. Zaanen 
does not prove the Hahn—Banach theorem on the 
existence of linear functionala in its most general 
form, but he shows that it can often be- dispensed 
with; for example, the whole Rieer-Bohauder theory 
of compact (or completely continuous) linear oper- 
ators is obtained without appealing to it. The 
Dunford spectral theory is outlmed; but there is no 
&ooount of the spectral theory of general self-adjoint 
operators in Hilbert space. The applications of the 
Riest—Schauder theory to mtegral equations receive 
very thorough treatment, the Fredholm theory is 
extended to & wider class of integral operators 
than usual (those that are completely of finite 
double norm), and a very detailed discussion is 
given of various classes of symmetrizable integral 


operators. ‚ 

The book is too long and detailed to be suitable as 
a first introduction to the subject; but it will be an 
indispensable work of reference for these aspects of 
functional analysis. Particularly welcome are the 
numerous illustrative examples, to most of which are 
attached either hmts for solution or references to the 

Dr. Cooke's book is a successor to his “Infinite 
Matrices and Sequence Spaces”, published m 1960. 
The first five chapters contain an introduction to 
Hilbert space and its applications m quantum 
mechanics, and a very full account of the spectral 
theorem for hypermaximal (or self-adjoint) linear 
operators, both bounded and unbounded. A number 
of the known proofs of the theorem are given in 
detail. The remaining two chapters deal with topics 
having little direot connexion with the first part of 
the book. Ohapter 6, on projective convergence in 
matrix spaces and rings, 13 a pendant to the author's 
earlier book, and describes some recent investigations 
on linear operators in sequence spaces. Chapter 7 is 
on Banach algebras; ib contains a useful account of 
the Gelfand representation of a commutative Banach 
algebra by functions on the space of maximal ideals, 
and its applications to the proof of Wiener's theorem 
on the closure of translations and his Tauberian 
theorem. Other topics included sre the spectacular 
and powerful Weierstrass-Stone theorem on uniform 
approximation to continuous functions, the theory of 
Radon measures, defined as linear functionals on & 
class of continuous functions, and an application of 
the theory of Banach algebras with an mvolution to 
the proof of Bochner’s theorem on positive definite 
functions. 

Much of the material in this book has hitherto 
been scattered in the periodical literature, some of it 
being available only in Russian, and the author has 
performed a useful service in collecting it together. 
Dr. Cooke writes ав an analyst for analyste; the 
emphasis throughout is on analytic techniques and 
applications, and the algebraic structures tend to 
remain in the background. F. SarmES 
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British Journa! of Applied Physics 
Edited by Dr. Н. R. Lang. Vol. 4, 1958, and Supple- 
ment No. 2: “Statio Eleotrifloation"—a Symposium 
held by the Institute of Physics in London on 25, 26 
and 27 March, 1953. Pp. vi +391 + (supplement iv + 
104). (London: Institute of Physics, 1958.) £5 lla. 
OL. 4 of the Journal of Applied Physics, the 
monthly journal of the Institute of Physics, 
is the bound volume for 1953 and oontaina fifteen 
special articles and reports, three conference reports 
and sixty-five original contributions, in addition to & 
supplement in which are reprinted the proceedings 
of a oonferenoe on statio electrification held at 
Bedford College, London, during March 25—97, 1953. 
In the three conference reporte the proceedings are 
summarizbd of the conference on electron microscopy 
in Brstol during September 1952, the fortieth 
anniversary celebrations of the disoovery of X-ray 
diffraction in London during October 1952 and the 
conference on the optical and electron-mucroscopical 
properties of textile fibres in Manchester during 
October 1952. The special articles include the address 
of Bir John Cockcroft, given at the Bournemouth 
convention of the Institute on May 29, 1958, dealmg 
with recent advances in nuclear physics ; the appli- 
cation of digital computing techniques to physics, by 
R. A. Brooker; recent developments m magneta 
and magnetism, by Prof. W. Sucksmith; scientific 
БЕЗ of high-speed rotetion, by Prof. P. B. 
Moon; and scintillation counting and its medical 
applications, by Prof. W. V. Mayneord. 

The supplement on static electrification, after a 
brief foreword by N. Clarke, the deputy secretary of 
the Institute and conference , contains the 
opening addreas, delivered by Prof. F. A. Vick, m 
which в brief but clear outline of the theory of 
contact electrifloation is given. This is followed by 
twenty-three papers, with discussions, which are 
grouped under the four headings of general prin- 
ciples, and useful applications, of generation and 

tion of static E electrostatic machines 
and static electrifloation. 

The editor and advisory committee must again be 

congratulated for the exoellenoo of production of 
Vol. 4 and for the high general standard they maintain 
in the Journal. 


A Text-Book of Metallu 

Ву A. R. Bailey. Рр. viii+560. (London: 

millan and Co., Ltd., 1954.) 80s. net. . 
these days any attempt to write a general text- 

Book on an applied science such as metallurgy is 
fraught with diffloulties arising prumarily from the 
continued rapid ion of the technology and 
the further elmoidataon of the underlying scientific 
* principles. In this case the author has succeeded in 
producing a vary readable survey of most branches 
of me without neglecting many recent 
important developments. 

The book falls broadly into three sections—physical 
metallurgy ; ore dreesing and metal extraction ; 
fabrication and testing—whioh are encompassed in 
Just over five hundred pages of text, во it is obvious 
that most subjecta are considered only at an 
elementary level. Nevertheleas, the treatment of 
, the subject-matter is balanced and provides for the 
first-year degree student в general vista of the subject 
which is so desirable before he proceeds to more 
advanced studies. The book's role as a stepping-stone 
is enhanced by the excellant additional reading lista 
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at the end of each chapter, which are thoroughly u 
to date. The illustrations are profuse and of goo 
quahty ; Fig. 274 is unfortunately upside down, в 
that the liquid metal apparently defies gravity. The 
examination questions set by various examining bodie 
ате a useful ancillary. The book is a commendab 
addition to metallurgical literature and deserves to b 
read by many studente. R. W. K. HONSYOOMBE 


Cathodic Protection of Pipelines and Storage Tank 
By V. A. Pritula. Pp. vi--160. (London: H.M.8.0 
1953.) 10s. net. 

HIS book is a translation from the Russian, it 

publication being arranged by the Departmen 
of Scientific and Industral Research, which recor 
menda it as a practical manual and a text-book om 
the subject of cathodio protection of pipelines ane 
storage tanks. It was originally published m 1950 by th 
Chief Petroleum Marketing Organization of the Russiam 
Ministry of the Petroleum Industry and appeared in. 
series of petroleum and mined-fuel literature. 

The purpose of the book 18 to describe the investi 
gation of the problams of electrical protection o 
metallic pipelines and storage tanks against under 
ground corrosion. The various types of corrosion ar 
specified, and the fundamentals of the new method o 
cathodic protection are outlined. The basio principle 
is to protect the entire surface of the equipmen 
cathodiwally by connecting it to а source of do 
potential and forming an electrio circuit the anode 
of which is a i earthed electrode which be 
comes corroded the process. The anode і 
usually made of sarap metal. 

Full details of the investigation, design and opera 
tmg conditions for the practical use of cathodic pro. 
tection, together with explanatory oircuite and dia. 
grams and much numerical data, are given in the 
twelve chapters and two appendixes in the volume. 
The bibliogr& ography г refers only to what appeer to b« 
Russian. peri 


Theory of Superconductivity 

By M. von Laue. (Translated by Lothar Meyer and 
William Band.) Pp. x--140. (New York: Academic 
Preas, Inc.; London: Academic Books, Ltd, 1952.)a 
4 dollars. 


HE title of this book is somewhat misleading, 

since it is not so mush a general &ooount of the 
phenomenon of i as а comprehensive 
development of the ideas, originally due to F. and 
H. London, concerning the nature of the equations 
governing the supercurrent. In view of the very 
slender experimental evidence m support of the 
exact form of the London equations, it may perhape 
be ioned whether it is in the best interest of the 
subject to regard them with such confidence in their 
correctness as Prof. M. von Laue displays. If they 
evàntually are shown to be oorreot, he will un- 
doubtedly have performed & valuable service in 
investigating so fully their mathematical and physical 
co ; but there is a genuine danger that 
his authority, and that of other theoreticians, will 
serve to stifle the critical experimental investigation 
which this branch of the subject urgently demands, 
and cause the London equations to be treated with 
more respect than any tentative theory deserves. It 
is, no doubt, an advantage to English-speaking 
readers to have this book available in translation ; 
but since its main interest lies in the mathematics, 
it cannot be supposed that the advantage is very 
great. ‚ A. B. Prepagp 
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THE PHYSICS OF THE SOLID STATE 


«Ios the meeting of the General Assembly 
of the International Union of Physios in London 
wi July, a number of soxentiflo meetings were held to 
аке advantage of the presence in Great Britain of 
=the delegates to the Assembly from- overseas. ОҒ 
shese, two were about the physice of the solid state ; 
эпе at Bristol sponsored by the Union and with an 
mattendance of about three hundred and fifty had as 
ia subject “Defects in Crystalline Solids", and one 
lireotly afterwards in the Department of Metallurgy 
of -the University of Birmi was on the 
"Mechanical Effecta of Dislocations in Crystels". 
The idea of the Bristol Conference was to include 
=two subjecta which at first sight appear widely 
separated, but which are becoming more closely 
waelated. The first of these subjects was dislocations 
д their more chemical aspects. It waa deemed, for 
example, to discuss their relation to vacant lattice 
aites and to diffusion; their role in orystal growth 
and in accelerating precipitation and also their 
manfluenoe on semi лоботв. But questions 'con- 
-oerned with their movement and with the mechanism 
of the formation of вир bands were reserved for the 
Birmingham Conference. The second subject waa the 
use of electron and nuclear spin resonance in the 
investigation of defecte in solids. On this subject an 
impressive series of papers was given by Kittel, Kip, 
Bloembergen, Shohter and others from the United 
States and also by representatives from Great 
Britain. 

In addition to the X-ray camera, the optical and 
electron microscopes, radioactive tracers and all tho 
other techniques used in this feld, microwaves have 
quite suddenly, in the past two or three years, 
become a tool of major importance. Thus, for 
example, the electric le moment of the 
nucleus makes it possible in suitable cases to 
determine the value of the gradient of the eleotrio 
field (dB/dz) at any lattice point where the nucleus 
is situated. In a pure crystalline subatance of cubio 
symmetry this is, of course, zero, but not in an 
alloy. Dr. Bloembergen, of Harvard, outlined how 
in dilute solutions of zinc in r it is possible to 
evaluate the contribution to dH#/dz beparately from 
the nearest, the next nearest neighbours and so on. 
Such measurements promise to be hoe the greatest 
importance for undera огоев between 
atoms in alloys. It has also been ae to measure 
the density of dislocations in oold-worked substances 
by their effect on the breadth of the resonance line. 

Another important effect is that described by 
Blichter ; the b ing of the magnetic resonance 
Tine die 40-6 Cannas ишо ошо Г 
atom changes its position іп a time small compared 
with the period of the radiation used. This ів 
because the broadening is mainly due to the inter- 
action with the spins of nei ing nuclei ; and it 
is, Bo to speak, averaged out by the movement of the 
nucleus from one lattice point to another. By this 
method it has proved possible to measure coefficients 
of self-diffusion in solids without the help of radio- 
active isotopes, and results were quoted for the 
alkali metals. 

With regard to the rest of the Conference, there 
were many papers on the effect of irradiation by fast 
neutrons and other fast partiolea, and their effect in 
producing defecta such as F-centres. Prof. R. 


Hilsoh, from Góttingen, spoke on.the occurrence of 
a high concentration of defects in metallic and non- 
metallic films evaporated at the temperature of 
liquid helium, and the surprising amount of recovery 
which takes place when the temperature ів raised to 
that of liquid hydrogen. There was much discussion 
of networks of dislocations in solids, which can be 
made visible by the formation of various types of 
precipitate along them. In fact, the role of dis- 
locations in accelerating precipitation seems firmly 
established, though the exact mechaniam by which 
ib does so is leas olear. They apparently aot as 
centres for the nucleation of precipitates. 

But perhaps one of the most important properties 
of dmlocations which has recently been brought to 
light is the ease with which foreign atoms oan move 
along them. Ав explained by Prof. R. Smoluchowak: 
(Pittsburgh) and by Turnbull (General Eleotrio 
Schenectady), the activation energy for diffusion 
along & dislocation is the same as that for diffusion 
in в grain boundary at which there is a large change 
in the orientation of the crystal planes. Boundaries 
at which the change of orientation ів small can, as 1s 
well known, be analysed into rows of dislocations, 
and for these the rate of diffusion of radioactive 
isotopes or of impurities depends on the direction. 
Thus for a boundary which consists of a row of edge 
dislocations, the diffusion is fast in the direction in 
which they lie, and slow when they have to move 
from one dislocation to another. 

It is clear that the ease with which foreign atoms 
diffuse along grain boundaries and dislocations, 
which can at the same time move about, plays a 
large part in allowing precipitation and age-hardening 
at temperatures at which normal volume diffusion 
would not be possible. Dr. J. H. Hollomon ted 
that the formation in alumini oys of 
the plates of mono-molecular thickness known as 
Preston—Guinier zones is due to dislocations moving 
through the grains and sweeping up the copper, 
which quickly diffuses along the dislocation to be 
left behind ın one of these plates. Since most energy 
is released by this process when the plates form on 
the (100) planes, this is the direction in which the 
dislocations move. 

On the subject of crystal growth, Hollomon ahowod 
a film of the growth of cadmium iodide crystals 
suggesting that in the early stages these orystals 
might well grow without the help of sorew dis- 
locations, but that the dislocations on which the 
well-known spirals are oentred are formed when two 
crystals the orientations of which do not quite fit join 
together. Dr. J. W. Mitchell (Bristol) who waa 
responsible for the soientiflo and social organization 
of the Conference, showed & series of slides which. 
demonstrated that silver halide grams m emulsions 
owe their triangular or hexagonal shape with the 
(111) faces exposed to a particularly stable arrange- 
ment of three dmlocations . ing in & pomt and 
lying perallel to the flat surfaces of the orystal. 

The papers grven at this Conference will be pub- 
lished by the-Physical Society. 

Turning now to the Conference at Bi 
organized by Prof. A. H. Cottrell, this dealt in the 
main with the mechanism of work-hardening and 
formation of slip lines, and with the production of 
vacant lattice sites by moving dislocations. Thero 
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seems now to be a fair amount of agreement about 
many features of this process. For example, ib is 
generally assumed that slip has ita origin in Frank- 
Read sources ; it is not now believed that the speed 
of moving dislocations is great enough for important 
dynamic effecta to occur involving the kinetic energy 
of a dislocation, and Dr. J. D. Kahelby (Birmingham) 
presented a new paper on this point. Everyone was 
agreed on the i of the fine вір lines (about 
10 р long and around 100 A. high) first observed on 
many metals by Wiledorf (Pretoria), and that one of 
the main mechanisms of work-hardening is the 
elastic interaction between the dislocations which 
produce this fine slip ; this is very much as envieaged 
т the paper which G. I. Taylor published in 1934. 
There was much lees agreement on the cause of the 
slip bands whioh can be sean under the optical 
microscope and which are much longer. The case of 
alpha-brass, however, is particularly i 


one set of planes. This shows that the dislocations 
on neighbouring coarse slip lines are too far away 
from: each other to interact strongly. Fisher's 
explanation of the absence of fine slip and the con- 
spicuous coarse slip in this alloy is that there is a 
certain amount of short-range order, which has to be 
destrdyed over & plane when а dislocation moves 
ne ee e 
Once a dislocation has moved along a plane, how- 
ever, others from the game source oan follow it under 
the influence of a much lower streas. 

Another mechaniam of hardenmg and also of 
reaistance to flow in annealed metals is the work 
Чааны which ош the Up plane. When ts 
dialocationg which Sut the slip plane 
oocours, & Gop’ is pioduned im a disincatisn Tine, and 
this has а oertait energy. This mechanism of 
remistanoe to flow is expected, like tho reaistanoe dué 


ture ; 
of dislocations (G. I. Taylor's mechanism) is not. 
Cottrell showed some curves giving as a function of 
temperature o/G for copper work-hardened at the 
temperature of liquid air; d is here the flow stress 


strength. He also determines from the behaviour in 


this range the energy of a jog; for copper it is. 
about 4 eV. 


lower, perhaps 0:5 volt. This is beoeuse in f&oe- 
centred cubio lattioes the dislocations split into two 
half dislocations ted by & stacking fault. At 
a jog the two halves must be brought together again, 
and the energy required to do this ig the greatest 
part of the energy of a jog. Now it is characteristio 
of monovalent metals that the energy of a stacking 
fault, as of a twin boundary, is very low; there is 
no oontribution from interaction between nearest 
neighbours, and little from the electrons at the 
surface of the Fermi distribution due to the fault m 
the reflecting planes. Therefore the separation 
between the halves of the dislocation is large, and 
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the work required to bring them together is large 
too. For rino and aluminium ıt is much leas, thu 
roviding rather oonvinomng evidence that th 
kehari oF сола heat’ Me boundeey Gf 
Brillouin zone does pravide a sort of long-range foro 
between atome that are not nearest neighbours. 
Aooording to Бевкев, many of differenoe 
between aluminium and copper are to aasociater 
witH this large difference m the energy of a jog 
Mechanical recovery and polygonization are believeo 
to be dependent on the proceas known as ‘climb’. 
when a dislocation gives off or absorbs vacancies 
But it oan only do this at jogs, and во, if the log 
energy is low, climb and recovery without 

lization can take place at low temperatures, aa is the 
case for alummium. 

Dr. P. L. Pratt (Birmingham) and Dr. J. C. Fisher 
(General Electric Company, U.8.A.) emphasized that 
the dislocation forest is responsible for one kind of 


or & low-angle boundary. A crack must develop a 
step whenever it oute through a screw dislocation, 
elementary river lines thus produced run together 


linea increases as r", where r is the radius of a radially 
expandmg crack, and not as r*. This upseta the 
Griffith criterion for a uritioal crack size. Previous 
treatments have déduced a critical size by balancing 
an f? elastio energy term against an r* surface energy 
term; but in circumstances where the above r* 
surface term predominates over the 7? one, there will 
not be а critical crack size, and cracks of all sues 
will grow at the same orttical stress. f 
N. F. Morr 


INTERNATIONAL UNION OF, 
CRYSTALLOGRAPHY 


THIRD CONGRESS 


Ё ВЕ Third Congress of the International Union 
of Crystallography was held in Paris, at the 
Sorbonne, during July 21-80 and was attended by 
more than seven hundred members, representing 
some twenty different oountries, including, it is 

tifying to report, the U.S.S.R. This large member- 
ane raised several problems, particularly concerning 
the number of papers offered ; these numbered about 
six hundred and were divided into groupe of about 
ten, which were presented in seven parallel sessions. 
Since this system would normally give opportunity 
to members to attend only those sessions in which 
they were particularly interested, several survey 
papers were offered in addition. In this way, members 
were able to keep in touch with progress outside their 
own particular specialities. Aid in the choice of 
sessions was given by an 84-page booklet containing 
résumés of all the papers to be read. 

It is n& ible, in this account, to deal 
with the whole of the Congress. Even had ib been 
hysically possible for a single person to be presen 
p expeoted 


.at all the seæions, he could not have been 
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zystallggraphy that would have been presented to 
— im. The study of orystals is affecting intimately 
developments in many subjects; but in this article 
she writer will a t only to direct attention to 
vhat seam to him to be the main,lmes of advance in 
Але study of the solid state: A large number of 
pere were concerned with the details of crystal 
«tructures ; these obviously will have to be ignored. 


Crystal-structure Determination 


The theory of methods of orystal-structure determ- 
mation is at an interesting stage. At one time it was 
shought that, віпое the relative phases of the scattered 
beams could not be determined experimentally, it 

«was impossible to devise a direct method of producing 
an image of a crystal structure. About six years ago, 
mit was shown by D. Harker and J. S. Kasper, of 
General Electio, 1 U.S.A., that the absance of negative 
electron density imposes certain conditions which, in 
roblems, enables the phases to be determined 
. This approach has led to many new ideas, 
«апа there is some possibility, according to J. Karle 
and Н. Hauptmann, of the Naval Research Depart- 
ment, Washington, D.C., that в direct solution of 
all oen ical problems is possible. This view 
has been challenged by V. Vand and R. Pepinaky, of 
the Pennsylvania State University, and by M. M. 
Woolfson and W. Oochran, of Cambridge. It will be 
interesting to look back in a few years time to see 
how the subject haa dev 

Meanwhile, although direct methods have produced 
several new structures, the main advances have been 
made rather Dy ph standard methods—Patterson syn- 
thesis, i ous replacement and ‘heavy’ atoms. 
Mrs. D. H of- Oxford, described a partial 
solution of the structure of vitamin B,,; the molecule 
contains about a hundred atoms, almost three times 
as many as the most complicated molecule that has 
yet been dealt with suooemsfully. Similar methods 
combined with the Fourier-transform concept have 
also enabled Sir Lawrence Bragg and М. F: Perutz, 
of Cambridge, to report some success with hamo- 
globin, the molecule of which contains about ten 
thousand atoms. Unfortunately, the Fourier pro- 
jection obtained, having в resolution of only 4 A., is 
not particularly clear, and some intense study will 
be required before any reliable deductions can be 
made from it. 

This work illustrates the difficulty of studying such 
compounds by X-ray diffraction. There is still much 
rather subjective argument, ahd more evidence of 
the Bragg—Perutz type is needed to decide between 
the individual opinions concerning the nature of the 
protem structure. 

\ 
Fine Detail of Structures 


As experimental methods have improved, it has 
been found possible to more detail in the 
images of crystal structures. J. M. Robertson, of 
Glasgow, first showed that hydrogen atoms in 
organio crystals could be detested, and the differance 
synthesis of W. Oochran put this work on в sounder 
footing. 
measured, and er progress should enable electron 
distribution in bonds to be detected. 
Methods other than X-ray diffraction oan be used 
for hao provided aome hydrogen atoms. Electron diffraction 
promising resulta, particularly in 
the handa of Z. G. Pinsker, of the U.S.S.R. 
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Low-temperature Studles 


Room temperature is rather an arbitrary level at 
which to take X-ray photographs, and several 
different faboratories are working intensively on 
apparatus for cooling crystals to low temperatures. 
There are several reasons for this work: first, one 
oan investigate compounds which are liquid at room 
temperature; secondly, there are many phase 
transitions below room temperature ; thirdly, greater 
accuracy of co-ordinates oan be obtained when heat 
motion is reduced; and finally, more detail for 
determining oryatal structures can be obtained 
(although this may be regarded as a mixed blessing 1). 
1. Fankuchen, of Brooklyn, gave a summary of 
methods that have been devised for taking photo- 
graphs of orystels at liquid-nitrogen temperature. 
So far, most work bas been concerned with the flrst 
two headings, but thare im promise that the other 
two will also be developed. 


Methods of Computation 


Much of the work so far dealt with requires ex- 
tensive calculations.  Punohed-oard machines have 
been greatly used ; · but the greatest development 
since the last Congrees has been in the use of eleo- 
tronic digital computors. In Britain, the moet 
important machines are at Manchester and Cam- 
bridge, and work on these machines was reported by 
D. W. J. Cruickshank, of Leeds, and A. 8. Douglas, 
of Cambridge. The former waa chiefly concerned 
with the determination of fine structural detail, and 
the latter with direct methods of structure determ- 
ination. 

Diffractometers 


As more complicated orystals are tackled, the mere 
process of amassing the diffraction data becomes 
formidable, particularly now that three-dimensional 
methods ate во much used. Photographic methods 
can barely cope with the problem, and Geiger 
e cu ru eee Mus 

nenne noren O Much uity has 
been applied to work, and it is to be hoped that 
soon some standard form of apparatus will be pro- 
duced; at present there seams to be a gap between 
the le devising such apparatus and those who 
өтө working Gat complicated structures, 


Neutron Diffraction 


Despite the smallness of the number of atomic 
piles, the results of neutron diffraction are increasing 
rapidly. Having the experience of X-ray diffraction | 
as a background, the workers in this field have made 

t progress, both in supplementing X-ray work in, 
fe example, the investigation of superlattices and 
the detection of hydrogen atoms, and in discovering 
new phenomena such ав antiferromagnetio structures, 
which aot he: found by cave Moet work has 
been done on powders, but a promising start has 
bean made on single crystals; such crystals have 
still to be rather large, but it seems likely that rapid 

in the use of much amaller crystals will be 
Dado in the atte, An instructive account of recent 
work was given by H. A. Levy, of Oak Ridge. 


Crystal Growth 


Emphasis on the crystalline state has stimulated 
work on the way in which orystela grow. F. C. 
Frank, of Bristol, presented an entertaining film 
showing the development of spiral’ growths in 
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crystals. Many such examples are known, and in 
ашчы есе ous Reet 
one; there are, however, still some people who 
believe that it oocurs for a few crystals only. 


Crystal Imperfections 
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a him to apply for one of three vacancies п 
the Geological Survey of India before he bad com 
pleted his В.Во. course. He was duly appointed ir 
1902, along with G. E. Pilgrim and J. M. Maclaren 
and thus went to India pri y ав а trained metal 


Р арен ио шеш ане арава аон 
The existence of growth spirals implies .that of his geological work in India. 
containing them are i and indeed Soon. after his appointment to the Survey, Fermo» 
it bas been known for a long time that perfect- was deputed by Bir Thomas Holland to report on the 
crystals would not а тась X-rays in-the ways manganese ore deposits of the country. Hollande 
observed. The study of imperfections by means of never anticipated that the investigation would be вс 
X-ray diffraction is, however, difficult; ib depends detailed or so prolonged. But the resulting memoi 
eo OOO онњо пор deny to interpret. В. E. was'not published until 1909, and it extended to 
arren, of Massachusetts Institute of Technology, 1,204 pages. It was by this monumental work that 
gave в general account of the investigation of one Fermor became best known outside India. It inoludedii 
type of imperfeotion—order-disorder changes in not only в detailed account of all the deposits, withe 
alloys; These changes may be regarded as producing в discussion on their mode of origin, but also im- 
an imperfection based upon a perfect lattice and so portant observations on the methods of mining, ір 
should be easier to consider than imperfections of the whioh the pitch of the folded rocks was shown to be 
lattice itself ;. much theoretical and experimental an important controlling factor. The fleld-work hada 
work has been done, but Warren maintained that also brought to light six new manganese minerals : 
the physical interpretation of the results is still  hollandite, blanfordite, winchite, vredenbergite, sita- 
obscure. perite and juddite, while a seventh mineral, fermorite, 
р was afterwards named after him. 1 
The oonferenoe gave в general picture of the ооп- On the completion of this work, Fermor waa plaoed 
solidation of existing methods and rapid develop- in charge of a party deputed to carry out a systematic 
ment of new ones. There seems to be a thriving survey of the Archean rocks of the Central Provinoee, 
future for the gubject of crystallography, applied to and he himself surveyed a tract of country between 
many different branches of science. Much ingenious Nagpur and Chhindwara, mapping the rocks in & 
apparatus was shown in the acoompanying exhibition. more detailed manner than had ever before been 
In some ways, however, regret must be felt for attempted. The work was interrupted by the Frst 
the departure of the days when an individual worker World War, when his services were first lent to the 
could make an X-ray tube, construct в simple Railway Board in connexion with the exploration of 
diffractometer, buy а set of Fourier strips, and pro- the Bokaro- ooalflelde, and later placed at 


duce contributions of real value to the subject. 
Nowadays, he appears to need an electronic oom- 
putor, or at least a punched-card machine, some 


the disposal of the Indian Munitions Board. In 
recognition of this work he was made an O.B.E. m 
1919. After the War, work in the Central Provinces 


complicated diffractometers and в Geiger-counter was resumed, and Fermor’s own ion was oom- 
outfit. The only steps in the opposite direction seam pleted in 1926. Unfortunately, ini tive and 
to be those which make use of optical analogies, other duties prevented the publication of this fine 
introduced by G. von Eller in Paris and by the piece of work, though a summary of it was given in 
writer in Manchester. Crystallography will take ita his later memoir on the correlation of the Archman 
own course; but it will be a pity if it follows nuclear rocks of India. - 
physios as a subject which can be studied only at Work of eoonomio i 
centres large enough for complicated and expensive plished during the same period included examination 
apparatus о be available. ` of the Singhbhum and Bikkim copper deposita, “the 
A Oqngrems of these dimensions could not have iron ores-of Ratnagiri and Goa, the Korea ooalfleld, 
been easy to organize. It would have been better if the chromite deposits of Baluchistan and Singhbhum, 
there had been fewer papers; but granted the and mica in Ajmer and Orissa. 
necessity for accepting all the papers offered, the In 1913 he had published a paper an “Gernet aa 
organizers are to be congratulated on a most suo- & Geological Barometer”. This was the starting point 


that Fermor accom- 


cessful outcome of their efforts. Н, Lresow of a theme that was to recur more than onoe in his 
writings; for it led him to the conception of an 

infra-plutonio rone in the earth’s crust composed 1 fa 

eclogite, which he considered to be nable for 

OBITUARIES tha оа ене naire OF Ge focus. earthquakes: by 


the exothermio change of garnet to leas dense 
"m Str Lewis Fermor, O.B.E., F.R.S. minerals, for isostatio adjustments in the earth's 
"Tum death of Sir Lewis Leigh Fermor on May 24 orust, and for the high fluidity of the lavas of fissure 
removes one of the most distinguished geologista who eruptions. He also believed that the chondrules of 
have worked in India during the present century, stony meteofites had once been garnets. His views 
and his ing at & time when there was still much оп these matters were elaborated in a series of 
for him to do 18 a severe loss to Indian geology. lectures that he delivered to the Indian Association 
Fermor was born in London on Bep 18, for the Cultivation of Boienoe as Ripon professor for 
1880. He was educated at Wilson's Grammar Sahool,. 1987, entitled “The Role of Garnet in Nature”. 
Camberwell, and was awarded a National Scholarship Before he retired from India, Fermor began the 
to the Royal College of Science in 1898. are ind “writing of a memoir that was to be an attempt at 
secure & at the Royal Mint, he took his A.R.8.M. correlating the ancient schistose formations of India. 
in me . However, at the invitation of Prof. After giving a general discussion on the factors to be 
а жарты dd potes суны considered in effecting & oorrelation, he had planned 
while working for his B.So., and it was Judd who to give a summarized account of the geology of the 
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sight Archean provinoes mto which he divided India - 
and Burma. Of this plan only the general discussion 
and about в quarter of the account had been pub- 
ished by 1940, and other commitments prevented 
the completion of further sections before his death. 
Thus & work that would have been of the greatest 
value to geologists in India has been left largely 
leted. 

In the Geological Survey of India, Fermor was 
ES ted to the grade of geologist at 

early age of thirty. Though he first officiated as 
director ia 1 1922, it was not until 1082 that he was 
substantively appointed to the post. It was unfor- 
-tunate for him that his period of office comoided with 
ча period of financial stringency in Indis. This oom- 
pelled him to reduce the staff of his t, and. 
prevented him from planning the work of the Survey 
«ав he would have liked. In other directions, however, 
he was able to render service to India, in particular 
by the part he played in helping to bring into 
-exisbenoe a natiohal scientific academy for the whole 
of India at a time when conflicting interests were 
tending to divide scientific India. This was effected 
by the formation of the National Institute of Sciences 
of India, of which he became the first president in 
1835. During the same year he was president of the 
Royal Asiatic Society of Bengal, while earlier he had 
been president of the Minmg and Geological Institute 
of ia in 1022, and i of the Indian 
Science Congress in 1983. To each of these institutions 
he delivered original addresses that indicated the 
wide scope of his outlook. He was elected a Fellow 
of the Royal Society in 1934 and the honour of 
knighthood was conferred on him on the eve of his 
retirement after thirty-three years service. 

Though he retired from official service in Indis in 
1885, he continued to play an active part in scientific 
matters. Perhaps the most important of these was 
his visit to Malaya in 1938 to report on the mining 
industry of that country. This must have 
proved of the greatest value when time came to 
reconstruct the country after the Second World War. 

On retiring to Bristol, Fermor took an active part 
in local scientific life, and became president of the 
Bristol Naturalists Booloty in 1945 апа 1946. Finally, 
he was elected president of the Institution of Mining 
and Metallurgy for the year 1951-52, the subject of 
his presidential address being “Тһе Mineral Deposits 
of Gondwanaland”’. 

From the time that he first went to school unlil 
he left for India, Fermor’s education cost his father 
little, for both at school and at college, by hard work 
and ability, he won scholarships that paid for his 
school and oollege fees. No doubt it was due to this 
that he was able throughout his life to apply himself 
with great concentration to the taak in hand, while 
it may also have been responsible for the relatively 
spartan life that he led. In later years he mellowed, 
and the patience and tact that he yed at the 
time of the formation of the Nati Institute of 
Sois nf Lidia тезш] E & now карел 
his character, and won him many friends. 

W. D. Waar 


Dr. Saul Dushman 


By the death of Saul Dushman on July 8, the 
General Electric Company of Schenectady has lost 
one of a small group of scientists who became world- 
famous and who established the scientiflo traditions 
of the Compeny's research labaratories—the group 
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which included W. D. Coolidge, Irving Langmuir and 
W. R. Whitney. 


Dushman was born on July 12, 1883, in Roatoff, 
Russis, and his family migrated to Canada in 1892. 
They settled in Toronto, and when Saul Dushman 
left the high school there m 1900 he had the beet 
scholastic record ever achieved in the province of 
Ontario. This won him the Prinoe of W Scholar- 
ship at the University of Toronto, where he obtained 
his A.B. degree in 1904 and Ph.D. in 1911. Soon 
afterwards he joined the Research Laboratory of the 
General Electric Co. and remained on Ња steff until 
hig retirement thirty-seven years later. He was 
seaistant director from 1928 until 1048. 

His early work was on physico-chemical problems ; 
but at the suggestion of Dr. Langmuir he changed 
over to experimental and theoretical work on 
thermionic emission, to which branch of physics he 
soon made important contributions. In 1928 he 
applied the theory of the vapour-pressure constant 
for monatomio gases to the derivation of an expree- 
sion for the constant A, of Richardson's equation, 
which differs only by a factor of 4 from the expreasion 
&ooepted to-day (electrons were not spinning in 
19281) On the experimental side, with various 
colleagues he determined the thermionic constants 
for & number of pure metals and also for metals 
covered with adsorbed layers. 

This work led Dushman to take an interest in 
vacuum physics, an interest which permsted to the 
end of hia life. He wrote a short book on the subject 
in 1922, upon which many of us were brought up, 
and in 1949 there appeared his monumental volume 
of 882 pages on the same subject. Throughout the 
book Dr. Dushman’s wide personal experience in the 
fleld is evident, and his early interest in physical 
chemistry coloured his ohoice and treatment of 
various topice—as indeed it did in his work on 
thermionio emission. The book will long be в 
memorial to his encyclopwdic knowledge of his 
subject, his enthusiasm and his desire to serve 
others. 

His colleagues in the laboratory remember him 
also for his deep interest in human beings, his 
friendliness and, again, his desire to serve. Physicista 
P or ue ad WIL gon eee 
tribute to his memory 


Dr. K. T. Compton 


Kant TAYLOR COMPTON was born on September 
14, 1887, in Wooster, Ohio. He received his 
bachelor’s and master's degreea from the College of 
‘Wooster, where bis father, a Presbyterian clergyman, 
was dean and professor of theology. Oompton spent 
the first part of his academic life doing research 
and teaching physics. He waa awarded a doctorate 
at Princeton in 1912 and, after teaching for two 
yeara at Reed College, Oregon, returned to Princeton 
in 1915, where he remained until 1980, becoming 
chairman of the Department of Physics in 1929. His 
numerous papers covered & variety of physical topics, 
including ionization of oo soft X-rays, spectro- 
scopy in the extreme violet, fluorescence and 
dissociation of gases, electric arcs and other types of 
кешеш кр. His contributions 

and thermianic emission were reoog- 
niei by the award of the Bunfard Medal of the 
Amerioan Acadamy of Arts and Sciences. In 1027 
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he became chairman of the Division of Physica of - 


the National Academy of Sciences and was elected 
president of the American Physical Society. 

He was a great teacher with a marked ability to 
inspire young men. To this skill was added a natural 
humanity and directness which brought forth the 
best in all who came within his inffuence. He brought 
these great personal qualities to the Massachusetts 
Institute of Technology, which he served as president 
during 1930-48 and then as chairman of the Cor- 
poration. Building on the sound traditions which he 
found in the schools of engineering and architecture, 
he added a school of soienoe, greatly developed the 
graduate school and brought ' a humane and liberal 
spirit to ite teaching of science, engineering and 
management. 

Compton gave his time and energy freely in 
government service in capacities too numerous to 
mention in any detail. He served in the Signal Corpe 
during the First World War and was chairman of the 
Science Advisory Board (1933-85) appointed by the 
President of the United States to advise on the 
better use of science in commerce and government. 
As a member of the National ense Research 
` Committee during the Second World War, he was 
responsible for American radar development. In the 
early of the War he waa a member of the 
Baruch Rubber Survey Committee and at its end 
was in the Philippines directing the fleld service of 
the Office Өл ирер енсе gus witha Soweto 
His advice was sought after the War on the 
of atom bomb- tests and other aspecta of atomic 
energy, and he served as chairman of the Research 
and Development Board of the National Defense 
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Establishment. He was awarded the Medal for Meri: 
in 1946 for hie distinguished war-time services. 
He served numerous institutions and companies a 
director or trustee, including the Ford, Rockefeller, 
Nutrition and Sloan Foundations and the Researcl 


Corporation. 

Oomptan’s and experience were recog: 
nized in Great Britain. He was Pilgrim Trust Leo 
turer of the iety in 1943, became ar 
honorary Fellow of the Imperial College of Saienc: 
and Techno in 1949 and received an honorary 
degree at idge in 1952. He became an honorary 
O.B.E. in 1948. A few weeks before his recent deat! 
he was advising the Parliamentary and Scientific 
Committee on Technological Education. 

Compton received the enthusiastic support of hir 
colleagues in his great achievements at the Massa 
chusetts Institute of Technology. He waa in a larg 
measure responsible for the atmosphere of comrade- 


its staff and student body. 
nobility and his true appreciation for others were ат» 
Inspiration, and his wisdom and stalwart common» 
gense were sure guides in the growth and 
which he fostered. He understood and did his best 
to achieve the conditions in which scientific work andl 
learning could flourish. At the same time, he was 
deeply conscious of the responsibility of scientiste 
and technologists to the community. 

The lows of this sturdy, generous and inspiring 
рон ill he ГАН Rudy оро анте by his fend 
and his Institute, ee eee i 
the many problems posed by modern logy. 

W. R. HAWTHORNE 


NEWS and VIEWS 


Broadcasting Arrangements for the British Associa- 
tlon Meeting at Oxford 


Tas preeidential addrees by Dr. E. D. Adrian to 
the British Association in Oxford on September 7 
wil be broadcast in the Home Servioe and on tele- 
vision. Conferment of honorary degrees on this 

n SEG rtant 
talks by eminent speakers on September 8 and 
ees on Cs эы ры ы (e bu 
A summary will be presented in the Home Service 
on the 8th. Viewers will first see on September 1 
the Convocation in the Sheldonian Theatre at which 
honorary degrees of doctor of science will be oon- 
ferred by the vice-chancellor, Bir Maurice Bowra, on 
Bir Ben Lookspeiser, secretary to the Committee of 
-the Privy Council for Scientific and Industrial 
Research, Bir John Lennard-Jones, principal of the 
University College of North Staffordshire, and Sir 
Harold Spencer Jones, the Astronomer Royal. The 
proceedings will be explained by Richard Dimbleby. 
ee i DIM ee Following this 
oeremony come the speeches of weloome from 
the Vice-Chancellor and the Mayor, and then the 
presidential address by Dr. E. D. Adrian. The first 
pert only of the address will be televised ; but listeners 
to the Home Service will hear the whole of it. 

On September 2, in а talk on “Physica and the 
Future", viewers wil see Prof. P. M. 8. Blackett 
discussing the growing impact of phymos on our 
present-day life, and the following day Prof. О, D. 
Darlington talking about “Genetios and Man" and 


dealing with some recent advances and future work 
in this fleld. Both talks will have illustrations and 
demonstrations; they will be introduced by Peter 
Parker, who will algo report for television on each 
day's activities during the meeting. The producer 18 
George Noorhof. The service in connexion with the 
meeting on Sunday morning, September 5, at Ohrist- 
church Cathedral, will also be televised. There will 
be three processions: that of the Vioe-Chanoellor, 
proetors and beadles, of the Mayor and. Corporation, 
and of the officers of the British Association. The 
er will be Prof. Leonard Hodgson, regius pro 
essor of divinity ; tho Pint Lesson will be read by 
Dr. Adrian, and the Seoond Leason by the Dean, the 
Very Rev. John Lowe, who will conduct the service. 
At the end of the meeting, in a Home Service pro- 
gramme on September 8 called ‘‘Scientiste in Seasion"’, 
some of those present, will give their views and 


impressions by recordings made in Oxford the 
previous week. 


New Chlef Scientist of Ministry of Fuel and 
Power : Mr. K. T. Spencer, C.B.E. 


Мв. К. T. SPHNOER has been appointed chief 
scientist of the Ministry of Fuel and Power in suo- 
cession to Bir Harold Roxbee Cox. Born in 1898, 
Mr. 8 served as an officer in the Royal 

in the First World War and afterwards 
graduated at the University of London. He entered 
the Scientiflo Civil Service in 1923 and spent twelve 
years at the Royal Aircraft Establishment, Farn- 
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borough, in the branoh dealing with problems of, 
airoraft design and safety. In 1935 he was trans- 
ferred to the Air Mmistry in London, and up to the 
outbreak of war took part m the organization of the 
research, development, production, and safety oerti- 
fication of огул] aircraft of all kinds. He went to the 
ini of Aircraft Production on ite creation in 
1940, and throughout the War was concerned with 
the expansion of research and development activities 
here and in Commonwealth countries. Mr. Spencer 
was a member of the first Brabazon Committee, 
whose recommendations shaped the first post-war 
generation of civil air-liners. Towards the end of 
the War he was seconded to the Air Registration 
Board to help them build up the technical organiza- 
tion needed to discharge olvil aircraft certification 
duties delegated to them by the Secretary of State 
for Ar. In 1946 he served for six months as an 
international Civil servant with the Provisional 
International Civil Aviation Organization in Mon- 
che went to New Zealand with a United Kingdom 
Civil Aviation Miasion, led by Bir Frederick Tymma, 
invited by the New Zealand Government to advise 
them on aviation matters. He joined the Ministry 
of Fuel and Power in 1950 as chief, under 
Sir Harold Cox, of the Scientific Division that had 
been get up in 1048. 


Bacterlology at Belfast: Prof. С. ҮҮ. А. Dick 


Dr. Grorncs W. А. Dror, of the воїепЫйо staff of 
the National Institute for Medical Research, Mill 
Hil, has been appointed to the char of bacterio. 
in The Queen's University of Belfasb. Prof. Di 
who is thirty-nine, graduated from the University of 
Edinburgh in 1938 and gained his M.D. in 1949, when 
he waa awarded a gold medal for his thesis. He served 
with the Royal Army Medical Corps during the 
Second World War, mainly in Africa with a mobile 
bacteriology laboratory, and was promoted to 
lieutenant-eolonel in 1945. Having i an 
interest in viruses and rickettsim, Prof. Dick was 
appointed in 1946 to the staff of the Virus Reseerch 
Institute, Entebbe, Uganda, and there he made 
valuable contributions to knowledge of yellow fever 
and some of the recently isolated African viruses. 
During 1948-50 he held a Rockefeller Foundation 
fellowship, working at the Rockefeller Institute, New 
York, and later in Baltimore, largely on poliomyelitis. 
He then returned to Entebbe and acted for a time aa 
deputy director before going to ао to 
the National Institute for Medical where 
for almost three years he has been working in the 
Department of Bacteriol and Virus Research, 
chiefly on hepatitis. Prof. Dick has published forty 
papers, almost all on viruses. He has lately been 
appointed joint secretary of the Medical Research 
Council's Poliomyelitis Committee. 


Olaus Wormlus (1588—1654) 


Отаов Wormius (Ole Worm), who died at Copen- 
hagen three centuries ago, on August 31, 1654, is an 
interesting example of the sevanteenth-oentury poly- 
histor, whose fame and authority were as great in his 
own country a8 they were abroad. Of Dutch descent, 
he was born on May 13, 1588, at Aarhus in Jutland, 
where his father was burgomaster. He was educated 
at the Gymmasium in Luneburg, studied theology at 
Giessen and Marburg, medicine at Strasbourg and at 
Basle under Caspar Bauhin, and at Padua under 
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Fabricius and Giulio Caserio ; after visiting Mont- 
pellier and Parm, he took his doctorate at Basle in 
1611. Having ised in London for a time, he was 
appointed professor of Greek and of philosophy at 
the University of Copenhagen in 1613, and m 1624 
succeeded his brother-in-law, Caspar Bartholin 
Primus, ва professor of anatomy and of medicine. 
Bauhin had inaugurated the Paduan tradition of 
anatomy st Basle, and Bartholin and Worm took it 
to Denmark. An able and enthusisstio teacher, 
Worm was also five times rector of the University of 
He made no original discoveries in science, though 
his name was attached by Bartholin to the Wormian 
bones in the sutures of the skull, which were familiar 
to the ancients and were also described by Eustachius. 
Known as the father of Danish archeology’, Worm 
oompiled вік volumes of runio inscriptions, ‘“Monu- 
mente Danica” (1648), and founded а oolleotion of 
natural history, ethnographic and archeological 
objects, which after his death passed into the pos- 
веввіоп of the Cabinet of Curiosities at Copenhagen. 
His son Willum, professor of medicine in the Univer- 
sity, edited the catalogue of the museum in 1055, 
and he was succeeded in the chair by his son Ole. 


Energy Transfer In Hot Gases 

Tua sixth in the series of twelve oonferenoes which 
were held at the United States National Bureau of 
Standards during 1951 to mark the fiftieth anniversary 
of ita establishment consisted of a i on 
caray irana To Rol EM йй ae aa 
problems of radiation from flames and hot gases and 
the basic and physical mechanisms governing energy 
transfer in these media. The proceedings of the 
symposium have now been issued in book form 
(Circular 528, March 10, 1954; pp. 126. Washington, 
D.C.: Govt. Printing Office; 1.50 dollars). The 
contente consist of sixteen scientific papers covering 
many different aspects. A. С. Gaydon deals with 
processes of electronic excitation in relation to flame 
spectra ; G. A. Hornbeck and R. C. Herman indicate 
the importance of using low-temperature, high- 
intensity sources for the study of polyatomic flame 
spectra; B. 8. Penner, M. Gilbert and D. Weber 
summarize recent work on high-resolution spectra of 
hydrocarbon flames in the infra-red between 1 and 
2-6 u using lead sulphide photoconductive oells ; and 
8. B. Penner gives an outline of baki theoretical 
relations used for calculating the infra-red emimaivity 
of diatomio gases. The present position of the theory 
of flames, by B. Lewie, is & more general survey of 
the subject in which fields that require further basio 
study are indicated. A paper on some reactions of 
atomic hydrogen in flames, by J. В. Arthur and 
D. T. A. Townend, is & summary of methods of 
detecting the presence of atoms in flames and inoludee 
в ion of some of the experiments conducted 
at the British Coal Utilization Research Association, 
Leatherhead. The concluding article in the volume 
is a brief account by Н. К. Ben of an astrophynicist’s 
concept of temperature. 


Strength Properties of Plywood 

Ix Bulletin No. 29 of the Forest Products Research 
Laboratory, Princes Risborough, the strength prop- 
erties or dica are considered in “Comparison of 
8-Plyw: of a Standard Thickness, Part 1”, by 
W. Т. Curry (pp. iv--10; London: Н.М.8.0., 1953; 
ls. 3d. net). The methods described in the bulletin 
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are used to determine the bending, tension, оош- 
pression, shear and impact strength of plywood. The 
results obtained from tests on twenty-five different 
species of 8/16-in. three-plywood are included. A 
comparison of the properties of the various 
species 18 shown in block diagram form with the 
names of the twenty-five plywoods used. The results 
indicate that Canadian birch plywood possesses the 
greatest shear strength. Those experimented with 
were species of the genera Terminalia, Caiostemma, 
Berisr4a, Betula, Bursera, Octomeles, Danielia, Crst- 


Parashorea, Steroulsa v. rhinopetala and S. “oblonga. 
It is stated that Part 2 of the bulletin will cover 
investigations on the effect of the shape and thiok- 
ness of the veneers used in the construction of 
plywood upon its strength and it will be issued 
separately when results are available. The object of 
the whole investigation is to obtain strength data 
which will allow the comparison of plywoods made 
from various species of timber and the derivation of 
‘working streases. 


Radioactive Tracers In Plant Nutrition 


R. P. Martin and R. Scott Russell have reported 
on the effect of radiation from phosphorus-82 on the 
growth and phoephate utilization of berley 
maintained in water culture (J. Esp. Bot, 5, 91; 
1954). Conoentrations of carrier phoephate rangmg 
from leas than 0-01 to 31 p.p.m. rus were 
. employed for varying periods. It was d that 
between experiments there were wide variations in 
the nature and extent of the effects of radiation. An 
increase in the proportion of the absorbed p te 
translocated to the shoote, and the reduction of root 
weight, were the most consistent symptoms. While 
severe injury was characterized by a reduction in 
both growth and phosphate absorption, intermediate 
levels of phosphorus-32 on occasion caused increases 
in dry weight, in nutrient absorption, and in the 
development of lateral meristems. The reduced 
metabolic activity of root meristems is considered to 
be the primary effect in the syndrome of radiation 
injury. Al injury is due to the accumulation 
of phosphorus-82 in meristematio regions, no close 
correlation could be shown between its extent and 
the level of radiation received by the meristems. The 
spony. ог Prost ун DE AEE Шо 
levels of radiation to which tissues are 
complicated the investigations of this subject. x 
appears, however, that the injurious level of radiation 
may very from leas than 10 to more than 40 à 
per day when the treatment period is 5—7 dapi. Hi 
&oiive accumulation of phosphate occurs, the 
meristems of plant roots may receive this d 
When tented with more than 5 po. of phosphores-38 
per litre for periods of six days. The authors discuss 
the extent to which the effects of radiation may 
complicate the interpretation of the resulte of plant 
physiological investigations. 

Forestry In Nigeria: Annual Report for 1951—52 

Tum political and administrative changes which are 
taking place in some of the Colonies of the British 
Commonwealth are having their inevitable reper- 
cussion on the Forest De . Nigeria is now 
divided into three self-governing regions, 
. termed Northern, Eastern and Western, which are 
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united under one Central House of Representatives andit 
& Council of Ministers. Thus, as 1s indicated in the 
annual report of the Forest Department for 1951-52 

. 88. Lagos: Government Printer; London: 

wn Agents for the Colonies; 1953; 9d. net), the 
Department becomes a regional matter and, acoord- 
ingly, it, though nominally still a unit, has been split 
into three more or less mdependent sections under a 
Chief Conservator. At the centre, as the adviser of the 
central government, is an Inspector-General whose 
functions are to see that the Regions are carrying out 
в central policy, to act as a co-ordinator between the 
Regions, to advise on distribution of staff, for whose 
disciplme, promotion and во forth he is largely 
responsible and to be the general representative of 
Nigeria in forestry mattera. The present report, 
written by the Inspector-General, states: “АП powers 
under existing legislation, save for such central oon- 
cerns as obntrol of exports or the appointment of 
staff, have been transferred to the Regions”. This 
removal of function from the centre applies to the 
policy, too, and where the ultimate decision regard- 
ing dereservation of any perts of the forest estates 

was specifically vested m the Governor, it now lies 
одетте with the Lieutenant-Governor concerned. 
On the subject of the sire of the forest estate, it is 
pointed oub that the “overall percentage falls far 
short of what the optimum of a Forest Estate in 
this ог any other country should be". The report 
deals with the forest administration as & whole—the 
main features of the regional reports. The Forest 
Research Branch, aa also the Forest School, remains 
under the Inspector-General; the work of the former 
is becoming increasingly important. 


Bird Preservation 


Tua report for 1953 of the International Committee 
for Bird Preservation directa attention to the fact 
that the Committee has now been m existence for 
thirty-one years and gives many examples of the 
ready oo-operation existing between the various 
national sections; the success of the inter- 
national confarence on oil pollution of the see, held 
in London in October last year, is a striking example. 
In addition to the urgent question of oil pollution 
the British section has also been engaged in work 
in connexion with new legislation for the protection 
of birds. Early in the year a number of complaints 
were forwarded to the British section concerning & 
measure it was proposed to bring into force in Cyprus 
under which the use of bird-lime for catching birds 
would be i The British section pointed out 
to the Secretary of State for the Colonies that the 
practice had been condemned by almost every 
country in Europe, and its prohibition was contained 
in the International Convention for the Protection of 
Birds, which was signed ad referendum in Paris in 
May 1950 by representatives of twelve different 
countries. The matter was settled satisfactorily. 

During the year the Scottiah Ornithologists’ Club 
undertook to make an investigation into the effect 
of herring gulls on other species, and appointed Dr. 
J. А, Oibar о teke charge af thia. work. This is 
part of a scheme which was initiated at a meeting in 
Sweden in 1950 when it was decided to make a 
ушу survey of he nee ee 
gall colonies in the countries border: the North 
Bea, with observations of the effecta of these birda 
on other species, and records of the measures taken 
to control their numbers and the resulta obtained. 
Detailed records are being kept in Denmark, Germany 
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«and Holland ; but the problem is far more diffloult in 
the British Isles. The report also contains further 
-details of the inquiry into status of the wildfowl 
of Europe. 


Museum Techniques 
Smvunarn interesting papers are contained in the 
April issue of Conservation (1, No. 8; 1954), the 
journal of the International Institute for the Con- 
servation of Museum Objects. Mr. W. G. Constable 
reviews the whole basis of conservation, especially in 
relation to problems of ir еги d and general 
&dministration, and deals with the taaks of & curator 
as distinct from a conservator. An article on the 
Coronation Chair in Westminster Abbey proves that 
there have been two distinct decorative treatments, 
the first one consisting of paint and being in all prob- 
ability Walter's original scheme. This was replaced 
ab some undocumented date by a second one, richer 
and more elaborate, peus Mig chair into a 
gilded throne. The radiographs show the crude 
irs of earlier times carried out with nails or 
acrews. Prof. F. О. Thompson and Dr. A. K. Chatterjee 
write concerning the age-embrittlement of silver coins, 
and the issue closes with some useful reviews. Curators 
who also—and indeed should—deal with conservation 
will find much of interest and help in this new and 
worth-while publication. 


University of London 
Report for 1953 


Appointments Board : 


Tua forty-tbird annual report of the Appointmenta 


Board of the University of London, which covers the 
year ended December 31, 1958, notes specially, first 
в decrease in the number of registrations of men in 
the age-group 21-25 years (probably due to the 
number who elect for National Service 
after taking their degree), and second, the doubling 
of the number of appointments secured by women 
graduates. Fewer teaching vacancies were notifled to 
the Board; but there is no evidence to support the 
thesis that an increase in the number of graduates 
will alleviate the shortage of good teachers in scientiflo 
subjecta. Although a number of good biologists on 
the Register are seeking в career in research or 
Boientiflo work generally with no great prospects of 
suitable posts, they are unwilling to consider school 
teaching, although the vacancies are not unattractive. 
In previous years the greatest demand was for 
chemists; but during 1958 the main pressure was 
for engineers, chiefly those with mechanical and eleo- 
trical ing. There is a sho of civil engineers 
for muni work, and the Civil still attracts 
a substantial proportion of the best scientiflo workers 
and engineers. Of 617 men and women placed in 
full-time posta during the year, only four took science 
teaching poste in secondary schools, twenty taking 
university appointments, fourteen technical college 
appointments and twelve full-time tutorships. The 
Register at December 31, 1953, moluded 957 names 
compared with 1,042 on December 31, 1952; of 
these, 36 held an engineering degree, 50 general 
degrees in science, and 128 other degrees in science 
(biology, 89; chemistry, 81; mathematics, 88; and 
physice, 19). 
United States National Museum : Annual Report 
for 1952—53 


Tus annual report of the United States National 
Museum, under the direction of the Smithsonian 
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Institution (pp. vii+98. Washington, D. C.: Govern- 
ment Printing Office, 1953), always provides stimu- 
lating and impressive reading, and that for 1953 is 
no exception. Starting with the recognized two-fold 
function of a museum to preserve objecta for ity 
and to enlarge the of human know. by a 
orifioel study of ho ооп: it continues with the 
outline of a scheme to modernize the exhibits. The 
Museum is really three museums in one: a natural 
history museum dealing with plants, animals and 
minerals; & museum of anthropology dealing with 
ancient and modern man and his works; and a 
museum of national history and technology. The 
present policy is to interpret this three-fold aspect in 
a broad, integrated panorama of life. The report 
then detaila some of the exhibition work which has 
already been accomplished towards this lofty goal. 
A most impreasive part of the report is an account 
of the in tions and researches carried out by 
individual members of the staff—a olear indication 
that they have not allowed the factual minutia of 
day-by-day work to dull their imaginations. A total 
of more than a hundred and fifty papers were pub- 
lished during the year. 


Lundy Fleld Society 


Tux seventh annual report of the Lundy Field 
Sooiety describes the year's working as one of oon- 
solidation. Much of the work on the non-avian fauna 
and the flora of Lundy was made up of contributions 
towards long-term surveys which are not yet complete 
enough for report. One paper, however, by M. T. 
Delany, describes his observations on the habitats of 
the bristle-tail, Petrobius maritvmus. Within the 
limits of Lundy, the distributional range of this 
ingect is wide. Providing rocks are available, whether 
they be slate or granite, capable of offering the 
appropriate oover, populations of Peirobius will 
survive. The factors, and their differential effecta, 

ible for the maintenance of the population 
balance of Peirobius in various localities have still to 
be determined. The other paper describes the 
observations of A. L. Gallif on the freshwater 
localities of Lundy; he now reporta on the minute 
waterfleas and wheel animaloules. The report also 
includes a short summary on the domesticated and 
semi-domesticated stock which adorn the island. 


British Weed Control Conference at Harrogate 
Tua British Weed Control Conference will be held 

this year durmg November 2-4, at the Majestio 

Hotel, Harrogate, under the presidency of Sir James 


being 
Weed Control Council, which is composed of repre- 
sentatives from the Ministry of Agriculture and 
раа: eee ee eee ас 


land, the Ministry of Agriculture for Northern 
Ireland, the icultural Research Council, the 
Colonial Office, Association of British Insecticide 


Manufacturers, the British Agricultural Contractors 
Association, the National Association of Corn and 
Agricultural Merchants and the National Farmers 
Union. The formal papers will cover the present 
position of herbicides in British agriculture; oulti- 
vation and weed control; chemical weed control ın 
the United States with ‘special reference to horti- 
culture; rotation of weed killers; spraying maah- 
inery ; economics of oo marcia pation: Toga legal 
aspects of spray damage; 
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dispersal ; weed dispersal by machinery ; the preeent 
position. oonoerning the law ; the Ministry & val 
scheme for herbicides ; and woody weeds with par- 
ticular reference to the British Colonies. In addition, 
` reporte wil be presented by research workers from 
many sources on new herbicides, mixed herbicides 
and herbicides plus nutrient or crop-protection 
agente, total herbicides, mode of action of herbicides, 
experimental techniques, weed control in horti- 
cultural arope, grasses and legumes, and the winter 
praying of cereals. Acoommodation at the Majestic 


otel must be booked before October 4. А Con-. 


ference registration fee of £2 10s. хш росы. 
which will include a оору of the 

communications should be addreased to tho Gone 
ference Treasurer, Mr. W. A. Williams, Association 
of British Insecticide Manufacturers, Cecil Chambers, 
86 Strand, London, 97.0.8. 


Fourth World Forestry Congress, Dehra Dun 


Taa Fourth World Forestry Congress will be held 
in Dehra Dun at the Indian Forestry Institute during 


December 11-22. The occasion will be of noteworthy . 


Interest in that this will be the first time that the 
Congress will have been held outside Europe, and 
although some aspects of the utilization of tropical 
timbers have been considered at previous 

this will be the first one at which special emphasis 
will be laid on tropical forestry. The discussion on 
tropical sylviculture will also include the control of 
desert areas and problema ariang from віра 
cultivation in various parte of the tropics. In general, 
the theme of the Congress will be on the land economy 
and economic development of the country as a whole. 
Besides visita to forest areas in India, arrangements 
have also been made for the delegates to make tours 
in Pakistan. Further information regarding the 
Congress oan be obtained from the Inspector-General 
of Foreste, Ministry of Agriculture, New Delhi. 


The Night Sky In September - 


Бои, moon occurs on Sept. 12d. 20h. 19m., U.T., 
and new moon on Sept. 27d. 00h. 50m. The following 
conjunctions with the moon take place: Sept. ld. 
l&h., Venus 8° N.; Sept. 2d. 14h., Saturn 7° N.; 
Sept. 7d. 10h., Mars 8° 8.; Sept. 21d. 16h., Jupiter 

N. ;- Верь. 20d. 08h., Mercury 3° N.; Sept. 804. 
02h., Saturn 7? N.; Sept. 80d. 22h., Venus 1° 8. In 
addition to these conjunctions with the moon, Jupiter 
ів in conjunction with Pollux on Sept. 12d. l4h., 
Jupiter 6.7? B. ; Venus is in conjunction with Saturn 
on Sept. 10d. 08h., Venus 6-1° В.; is in 
conjunction with Spica on Bept. 28d. l7h., Meroury 
0-6° №. Мегошу is too close to the sun throughout 

to be seen. Venus is an ev star, 
setting at 10h. 50m., 19h. 10m. and 18h. 25m. at 
the beginning, middle and end of the month, 
respectively. The visible portion of the illuminated 
disk rapidly decreases from 0-518 to 0-841, but owmg 
to the decrease in the planet’s distenoe fram the 
earth—from 67 to 46 millions of milee—the stellar 
magnitude increases from —4-0 to —4-2. Mars, an 
evening star, sets at 22h. 50m., 22h. 30m. and 22h. 
15m. on September 1, 15 and 80, respectively : the 
planet's fairly large declination south—ebout 26°— 
renders it rather unfavourable for observation in the 
British Isles. Jupiter rises at Oh. 50m., 0h. 10m. and 
23h. 25m. at the beginning, middle and end of the 
month, respectively ; its easterly movement in the 
constellation ‘Gemini is easily seen, and this move- 
ment will continue until the middle of November. 
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Saturn sets at 20h. 40m., 19, 46m. and 18h. 60m. 
on September 1, 15 and 30, respectively, but in the 
last case only about an hour after sunset. It ia easily 
recognised in the constellation Virgo and is a little 
brighter than a first- e star; ita easterly 
movement takes it into the constellation Libra about 
the middle of the month.  Oooultations of stars 
brighter than magnitude 6 are as follows, observations 
being made at Greenwich: Sept. 20d. 02h. 59-9m., 
36B Gemi. (R); Sept. 24d. O4h. 20-0m., x Leon. 
(R); R refers to reappearance. Autumnal equinox 
oocurs on Sept. 23d. 14h. 


Announcements 


Taa first Drummond Fellowship in nutrition has 
been awarded to Dr. lain MacIntyre at the Post- 
graduate Medical School of London. The Drummond 
Fellowships are endowed from the proceeds of a 
recent appeal in memory of the late Sir Jack 
Drummond. 


Iw order to deal with the numerous inquiries that 
are received for advice on the tion of corrosion 
of ferrous metals, the British Iron and Steel Research 
Association has formed a Corrosion Advice Bureau, 
which will be at 140 Battersea Park Road, London, 
B.W.1l. Dr. J. C. Hudson has been appointed head 
of the Bureau, Mr. E. E. White as secretary, and 
Dr. W. Н. J. Vernon as consultant. The services of 
the Bureau will normally be free to members of the 
Association, and also available to others on a foe- 
paying basis. 

Тнв jubilee of the application by Sir Ambrose 
Fleming for the Britiah petent for his thermianic 
valve will be celebrated by the Institution of Elec- 
trical Engineers on No 16, exactly fifty years 
after the event. The proceedings will be opened by 
the Lord President of the Oounsil, the Marquess of 
Salisbury, and three lectures will be delivered, by 
Sir Edward Appleton, Prof. G. W. О. Howe and Dr. 
J. Thomson, reepeotrvely, dealing with valvee from 
the earliest de {в to the present day. There 
will also be an ition of historical apparatus. 


Тин Seventeenth International Congress of Indus- 
trial Chi will be held in Brussels during 
September 11-18, this being the fifth time that the 
Congreas has met in Belgium. The Congress will 
include twenty-nine sections i ihe a under the 
following ten main general problems of 
the chemical industry; ; nuclear science ; 
metallurgy ; industrial inorganio chemistry ; cements, 
building materials, glassware, oeramios and enamels ; 
industrial organic chemistry; foodstuffs and agri- 
cultural industries ; Colonial problems; and organ- 
ization. (industrial, commercial and profesmonal). 
Further information oan be obtained either from the 
Beoréteriat du Comité d’Organisation, X XVIIàme 
Congrés International de Chimie Industrielle, 82 Rus 
Joseph II, Brussels, or from the Commission per- 
manente d'Organisation dee Oongrés de Chimie 
Industrielle, 28 Rue Saint Dominique, Paris 7°. 

W. WATSON AND Sons, Lrp. (813 High Holborn, 
London, W.C.1), makers of microscopes, optical and 
scientific instruments, are holding an exhibition on 
“The Microscope in Industry and Research”, in 
Milton Hall, Deansgate, during Septem: 
ber 20-25 (10.80 &.m.—7.80 exoept 
25, closing at 2 p.m.). een кий cr оше 
organizations are на s exhibite illustrating the 
microscope in connexion with various processes. 


No 4426 August 28, 1954 


ь 


NATURE 


887 


DEVELOPMENT AND WELFARE IN THE BRITISH COLONIES 
REPORT FOR 1953—54 


HE schemes detailed in the latest return made 
under the Colonial Development and Welfare 
Acts, covering the iod April 1; 1958-Магоһ 81, 
1954*, bring the total commitments for development 
mand welfare achemes under the Acts to £110,879,835, 
of which £14,720,660 was for the year in question, and 
«for research schemes to £12,401,606, of which £716,818 
was for the year ended March 31, 1954. Of this last- 
named sum, £249,506 was for agriculture, £205,312 for 
medicine, £88,226 for social soienoe, £96,923 for 
insecticides, £22,100 for teetee and OBOInlBEiB, 
£32,295 for producta research, £7,137 for fisheries and 
£7,059 for economic research. There were no grants 
for research fellowships. 

Of the actual research schemes, much the largest 
were £123,748 for the establishment of the West 
African Council for Medical Research, £110,000 for the 
continuation of research at the East African Veterin- 
ary Research Organization, a supplementary £60,084 
for the maintenance of the West Indian Institute of 
Social and Economic Research and £50,000 for the 
control of malaria in the hyper-endemio area at 
Taveta-Pare, East Africa. A supplementary £31,380 
was provided for the continuation of sugar technology 
research at the Imperial College of Tropical Agrı- 
culture, Trmidad, while the West Indies also re- 
ceived £23,871 for research into the ‘unknown’ 
disease of coconuts and Panama disease of bananas, 
and £14,300 for banana breeding research (both in 
Jamaioa) and a supplementary £2,444 for research 
into the oontrol of leaf-scald disease of sugar-cane іп 
British Guiana. East Africa received supplementary 
granta of £18,750 for the preparation of the ‘Flora 
of Tropical East Africa” at the Royal Botanic 
Gardens, Kew, £16,000 for the establiahment of a 
malarial unit and £8,500 for the establishment of в 
team in Tanganyika for insecticides research on the 
control of 

In West £14,780 was provided for the 
establishment of & reeearch unit, £12,250 
for the maintenanoe of the West African Institute 


ade under. the Gral Development and 


from 1 Agni, 1988, ҮСҮ Maro, 1964 Colonial Ho C81.) 
Stationery Offi 1954.) Co Sd. not, 


Trypanosomiasia Research, £12,200 for the ex- 

ion of the Veterinary Research Laboratory, 
у ia, and £9,850 for a pilot soheme for tsetse 
reclamation. £16,022 was provided for an investiga- 
tion into the control of filariasis in Fiji by insecticidal 
methods, and £6,975 for the establishment of the 
Fisheries Research Unit at the University of Hong 
Kong. In south-east Asia the Federation of Malaya 
received £14,915 for research on virus and other dis- 
eases transmissible from animals to men and £9,334 
for the establishment of a Timber Research Station, 
and North Borneo £9,784 for an investigation of the 
diseases of the manila hemp plant. A general grant 
of £18,525 was for the establishment of a pool of 
Oolonial soil surveyors. 

Grants of particular scientific interest for develop- 
ment and welfare schemes include the following: 
£182,101 for the Desert Locust Control campaign in 
East Africa; £87,000 for the establishment of the 
agricultural and veterinary training centre at 
Lilongwe, Nyasaland ; £22,300 for the development 
of medical and health services in Gambia ; £474,600 
for land р ing and poil conservation in the Northern 
Territories of the Gold Coast; cue the 
control of in Nigeria, for which £181,335 is 
also odie fora a scheme in the Development Plan 
towards which a supplementary £2,588,551 was 
granted. Ont of thas sum, supplementary schemes for 
agriculture received £278,417, 17 for technical education 
£847,118, and for medical and health £386,679. 
£100,000 was provided for tsetse control in the 
northern of Nigeria, £68,089 for the geological 
survey of Sierra Leone, while other grants the 
University College of the West ies and its asso- 
ciated teaching hosprtal a £120,000 for the 


main building ee igerian College of 
Arts, Science and Technology, 


Bab leer £124,410 for 
the construction of student accommodation; the 
University Oollege of the Gold Coast, £400,000 
for the oonstruction of a hall of residence; 
University College, Ibadan, £51,600 for the develop- 
ment .of the permanent site; and Makerere 
College, £180,000 for the construction of a men’s 
hall of residence, senior staff housing and science 


laboratory. 


PROFESSIONAL, TECHNICAL AND SCIENTIFIC CIVIL SERVANTS 


evidence submitted to the Royal Commission on 

the Civil Service, the Institution of Professional 
Civil Servants claims that the status and standing of 
professional, technical and scientific Civil servants in 
relation to the remainder of the Civil Service should 
more accurately reflect the relations existing between 
the administrator and the professional man outaide 
the Civil Service and the importance of the pro- 
fessional man in the life of the country as a whole; 
they should also be such as to enoourage young 
people to take up professional, scientific and teoh- 
nical careers. At present the heads of the various 


vider REN аа E 
ie i eee us. Ho рен 
sapodlally to administrative class; the 
professional officer is always & grade lower than his 
administrative colleague, and this relation, applying 
right down to the lowest teahnioal grades, is a factor 
in diminishing the attractiveness of such careers. 
After referring to Lord Oherwell’s statement for 
the Government in 1943, and the representations 
made in the Barlow Report and by the Parliamentary 
and Scientiflo Committee, the Institution urges that 
the Commission has the opportunity to place воіепое 
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on an equality with administration and that this 
would constitute a major advance. It suggesia that 
there is complete justifloation for the olaim that the 
post of deputy chief scientific offloer should rank 


class. It is suggested that the main 
Grado diii be quoted wit he аша 


the inferior promotion 
responsibilities. For the assistant (scientific) оЈвав, 
the Institution submits that the assistant (scientific) 
and the senior assistant (scientific) grades should. be 
- placed on salary scales sufficiently er than those 
of olerical officer and higher cleri 
attractive in competition with the careers and salaries 
available to officers in those grades. It is also sub- 
mitted that to provide a career for technical 
officers it is imperative to Increase the scales of these 
classes to a basis of parity with the executive class. 
Other propoeals relate to the admission to the 
appropriate poma scales of those who have 


oe name mary md А 
of the number of salary 


BRITISH WELDING | RESEARCH 
ASSOCIATION 
HE ninth annual general meeting of the British 


W Research Association was held on 
July 14 at the Association’s i ing Research 
Station at Abi n, near Cambridge, under the 
chairmanship of president, Sir iam J. Larke. 


At the subsequent luncheon, & toast to the Associa- 
tion was proposed by Dr. O. Wansbrough Jones, 
chief scientist, Ministry of Sapp ene acknowledged 
by Sir Charles 8. Lillicrap, of the Counoil. 
In his speech, Sir Charles made reference to the 
annual moome, which had reached £118,000 (being 
an increase of £20,000 over that for the previous year), 
and also to the new terms of the grant from the 
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Department of Scientific and Industrial Research 
which had been for the next two yean 
at the level of £100 for each £100 of membershij 
subscription. Nevertheless, it was pointed out that 
m order to qualify for this grant after the end of th 


‘period, it would be neceasary for the annual sub 


scription income to be raised by £10,000 to £50,000 
He was sure that this would be possible, if the good. 
will of members was secured. Mention was ala 
made of the Association’s intention to move thr 
metallurgical researches from London to Abington ir 
the near future. For this purpose a provision o» 
£40,000 has been made for new laboratories, and & 
housing association has been formed. 

During the day an exhibition was staged of metal. 

ical work in progress, and the engineering 
laboratories were open to view. The‘ metallurgica™ 
work is to be the subject of a separate open day in 
the autumn, and the examples illustrated were oon- 
eae dee ee 
weld deposits, and the development of a suitable 
cracking test for light alloy welds with various 
ра materials and filler alloys. Associated work 

shown the important influence of ailioon dilution 
of the filler alloy by the parent plate, as & cause af 
cracking in welds made in the heat-treatable alum- 
inium alloy H.10. 

In the fatigue laboratory testa were shown in 
progres on butt welds in heavy sections of steel 
plate and tube. Various welding methods are being 
investigated, together with the effect of deliberately 
introduced faults. An interesting effect of one such 
fault—lack of tion—which introduces the 
equivalent of & sharp notch, is that although the 
joint fatigue strength із much impaired, the relative 
soatter of resulte is reduced to negligible proportions. 
In another test, conducted oo tively with the 
Department of Metallurgy, University of Cambridge, 
to destruction have been sub-divided во as to avoid 
the main fracture faoes, for further fatigue tests on в 
smaller scale. Such specimens have shown no 
dimmution of fatigue life as compared with other- 
wise identical control specimens taken from the 
unstressed ends of the 


designed are giving satisfactory service (including 
the fatigue laboratory already mentioned), full-scale 
investigations continue to take place. On an outdoor 
site & full-scale portal frame was shown which had 
been loaded to destruction. This i teat 
convincingly demonstrated that additional 
pasen. effect of fully encastered feet could be 
obtai with simple and economical concrete 


foundations. 
In peat years the use of welding has made рх le 
the construction of pressure veasela and pi to 


nicalities of welding с and 


behaviour of pipeline components such aa bends and 
branches where expansion movements have to be 
sustained. Tests on a number of such components 
were on view. Experiments on the reinforoement of 
openings were represented by & steam drum for 
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streas analysis containing six nozzle openings, each 
with a different type of reinforcement; в pulsating 
presure test on small vessels of about 0:8 m.* capacity 
to determine the efficiency of different types of nozzle 
weld tion; and а preasure oel in which a 
portion of plate 8-0 m. x 2-4 m. containing & man- 
hole opening 60 cm. diameter had been tested under 
hydrostatic pressure, simulating the loading which 
would be sustained when present in an oıl-sto 

tank 40 m. in diameter. This test could not be 
тазша coals sigs iy вопро нос м Чор 
the reserve of ductility as well aa the stress dis- 
tribution in the plate containing the manhole. 

During the year the resistance welding laboratory 
haa been almost completely re-equipped in order to 
meet new programmes of work. The main acquisition, 
through a Mutual Security Aid grant from the United 
States, has been a Sciaky three-phase spot-weldmg 
machine of large capacity for use mainly with light 
alloys. As & result of previously condusted funda- 
mental work on heat flow, it has been proved possible 
to oalculate optimum and electrical and thermal 
cycles for spot welds in hardenable steels. Electronic 
timing equipment has now been installed, во that the 
work may proceed with examination of complex 
thermal oyoles by means of which individual spot 
welds may be vee immediately after they 
are made. 

Experience in the welding industry has already 
shown that the ultrasonio probe is а powerful tool 
for non-destructive testing, and one which is often 
more discriminating than radiography. The two 
methods may best be described as comp 
Nevertheleas, the technique for ultrasonic testing в 
not easily acquired or taught, and the work of the 
Association is directed towards the choice of the beet 
methods for examining particular designs of welded 
joints, while using commercially available equipment. 
Illustrations were on view of the sucoees which has 
been achieved with quite oomplex welded joints, 
including fillets. 

In spite of the research effort which has been 
expended, brittle fracture still takes a certain toll of 
steel structures fabricated both by welding and 
riveting. The use of steels with improved notah 
toughness can undoubtedly reduce the hazard ; but 
the contribution to safety of better methods of 
fabrication cannot be ignored. In this direction 
the Association is investigating problems of the 
mechanios of such fractures. A new galvanometer 
was shown by means of which it has been possible 
to measure the surface energy of a propagating 
fracture by detecting the plastic-flow heat which is 
evolved. In this string instrument, which is used 
with thermocouples, extreme sensitivity has been 
achieved without high electromagnetic damping 
by using & very small controlling field, and sus- 
pending the strings in a deep oatenary to secure the 
minimum tension. The instrument is being used for 
studying the influenoe of stored elastio energy from 
residual welding stresses on the چ‎ of 
fractures in notch-brittle steela. For 
since it is impossible to secure complete т! 
streas systems other than in wide plates, a 600-ton 
tensile testing rig has recently been constructed and 
was on view. This rig was designed by Association 
investigators and donated by a member firm. Cali- 
bration of each of the four hydraulic-loading capsules 
in the rig was oerried oub іп a Baldwin 180-ton 
univérsal testing machine which has recently been 
&oquired through Mutual Security Aid funds. 
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-PHYSICAL AND CHEMICAL 
ASPECTS OF BASIC MECHANISMS 
IN RADIOBIOLOGY 


VERBATIM report has been prepared on an 
informal conference of physicists, chemists and 
biologista held during May 7—9, 1953, at Highland 
Park, Illmoig, to discuss the interaction of radiation 
and biological systema m its basio aspects*. The fore- 
word emphasizes that ‘“There was no attempt to make 
the discussions comprehensive ; bpb rather topios of 
current mterest were discussed and . There 
are five main sections. The first two, dealing with the 
energy transfer from radiation to matter, were 
introduced by Robert L. Platzman, of Purdue Uni- 
versity. The mechanisms of energy degradation and 
chemical change and effects of secondary electrons 
were considered in Section 3, which was introduced 
by John L. Magee, of the University of Notre Dame. 
Discussion of the effects of electronic excitation in 
Section 4 was introduced by Henry Linschitz, of 
Syracuse University. The final section, which 1 
headed as “ Importance of Radiation 
Chemical Effects in Жейу”, was introduced by 
Martin D. Kamen, of Washington "University Medical 
School, and is, in some ways, the most interesting part 
of the whole hist cc By he 
individual sections are collected at the end of the 
and deal mainly with work published during 
and ainoe 1950. 

The presentation in the form of a verbatim record, 
which appears to be very well edited, is a useful way 
of treating a subject in which there is so much that 1s 
problematical. The book deals with those problems 
which everyone working in these various folds dis- 
CURSOS , usually without definite oon- 
clusions. bably no single reader will be able to 
understand the whole of the discussion. The unoer- 
tainty of knowledge of the basio physico-chemical 

involved and lack of the necessary experi- 
mental evidence is emphasized repeatedly, and often 
interesting suggestions for further experimental work 
arise in the course of the discussion. 

The basic lack of knowledge is emphasized in con- 
nexion with the value of W, the mean energy 
per ion pair. It is useful to quote from p. 5: “АП 
this has a strong moral in radiobiology, and it is one 
which even the physicist haa often taken too lightly 
. . . namely, that one really knows virtually nothing 
about the value of W to apply for tissue. Even with 
a wholesome amount of grains of galt, it seems highly 
doubtful that this quantity has any present signifi- 
oance in radiobiology’’. It ıs interesting that recent 
experimental evidence tends to confirm Fano’s 
approximate theory of W. Mention is made (p. 2) 
of the work of Lindhard and Scharff on the theory 
of stopping-power. The uncertamty of the position 
concerning the experimental evidence for the stoppi 
power of a-partioles by liquid water is taedis ad 
Attention is directed to the interesting experimenta 
of Ageno (p. 14) and the whole problem of energy 
transfer. A practical point of interest is made on 
р. 19 where Fano points out that, if a 1-MV. photon 
bili à atas апте, the probability of its emerging 
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beok out again is of the order of one-third. On p. 88 
Pl&tzman refers to his earlier statements at the 
Oberlin conference and, in particular, thas the whole 
subject of ionization 18 very ue in liquid water. 
Ox p. 67 there is an interesting ion on stable, 
long-lived exoited states cues water, and the problem 
of the linear HOH molecule in a triplet state with 
low is discussed. 

At the end of the section on electronic excitation, 
the i problem of the nature of radiomimetio 
ection is discussed ; bit no real conclusion is reached 
88 to ite mechanism. Attention is directed io the 
work of А. Kellner (J. Bacteriol. 65, 252; 1958) on 
the growth, reepiration and nuoleio acid synthesis 
in ultra-violet irradiated and іп photo-reactivated 
B. оой, the deoxyribonuoleio acid 
stopped immediately after irradiation and 
after reactivation. The problem of triplet states wrth 
the possibility of long-lived states in complex mole- 
cules is discussed again on p. 115. Of particular in- 
terest is the discussion on the effects of radiation 
on the unfolding of proteins and the mechaniam of 
building of adaptive enzymes. The important problem 
of en effects ів not discu&eed explicitly, and I 

like to suggest that this is & problem which 
might engage the attention of similar conferences. 

The book as a whole is very stimulating and should 
interest physical chemists and physicists, in the 
important experimental and theoretical problems 
arising in connexion with the effects of ionizmg 
radiations on the complex systems in aqueous solu- 
tion which must be studied as a foundation for the 
understanding of the biological actions of radiations. 
A conference such as this is obviougly of the greatest 
value to the participants, and one must be grateful 
that a report such as this is now available. 

J. В. Мттонагг, 


CURRENT TRENDS OF GENETICAL 
RESEARCH IN HUNGARY _ 


By ANNE McLAREN and DONALD MICHIE 
Department of Zoology, Untversity College, London 


recently had an opportunity of visiting a 
number of laboratories in Hungary in which 
genetical research is in progress. 

Our first visit was to Prof. Gyorffy, who directe 
the H Academy of Sciences’ Institute of 
Agrobiology in Budapest. A major activity of the 
Institute at present is the investigation of possible 
genetic effects produced in young plants by vegetative 
о, with partners of contrasting 

l& de hd реш claimed Dy. Mikka (фо 
W i n!) that interspecific croasea which are 
normally difficult or mmpoamble to obtain oan be 
facilitated by previous grafting between the intended 
sexual partners. Working with tobacco species, 
Györffy has found that this method, which has been 
termed ‘vegetative approximation’, 1s 


effective in оговвев of Nicotiana glauca with N. 


tabacum and N. rustica, but without effect in crosses 
between N. tabaoum and N. alata. 

Gyórffy has also used N. tabacum for investigating 
olaims of ‘vegetative hybridization’ made by Freno 
and Russian workers (for example, Daniel", Glush- 
chenko*). It is suggested that, in the seed generation 
тон, by selfing a grafted plant, variant forms 

sometimes appear with characters apparently derived 
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from the stook on to which the parent was grafted. 
In Gyorffy’s experiment spines в on the 
capsules of tobacco planta which been. grafted on 
to Datura. A weaker expreasion of the modifloation 
appeared ın the seed generation, but not in sub- 
sequent generations. Györffy intends to publish in 
due course an account of all the recent tobacco work 
of this Institute. 

A large-scale experimental attempt to obtain 
‘vegetative hybridization’ by intervarietal grafting 
in tomatoes waa, also undertaken; but no visible 
modifications appeared either in the grafted plants or 
in their descendante. Biochemical analyses are now 
in progress to determine whether the results are 
also negative in respect of ‘physiological’ characters. 
Györffy has also bean encouraged by Felfoldy's 
recent positive results (see below) to embark on а 
new attempt with starting-varieties, which he is now 

differing in as many characters as possible. 

Th addition, & laboratory for the genetics of mioro- 
organisms has recently been Bet up i in the Institute. 
Pontecorvo’s work on heterokaryoais is being followed 
up in Penicillium; a method pum pasa the 
haploid phase in yeasts is being for investiga- 
tions on directed mutagenesis; and studies on the 
transfer of heritable properties by killed cells in 
Rhizobium are being made. This work is in part 
designed to throw light on tive hybridization’, 
in the belief that heritable effecta of the host upon 
grafted planta may be analogous to the | ry tear 
of ‘transduction’ (see Stocker, Zinder and 
or ‘transformation’ (see Avery, McLeod and McCarty*) 
in bacteria. 

In search of further information on tomato-grafting 
experiments we visited Dr. Felfoldy in the 
founded Botanical Department of the Biological 
Research Institate at Tihany on Lake Balaton. 

The results of his experiment, up to and including 
the seed generation, have been published in English’. 
The present remarks include some additional material. 

Of the six posible scion-stock combinations obtain- 
able with the three varieties Proniforme, Oxheart and 
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3olden Apple, only the two reciprocal combinations 
xf Oxheart with Golden Apple showed any striking 
affects of the treatment. These two varieties differ 
in flve major Mendelian characters; but the modi- 
Wücations were confined in the graft generation to an 
inorease of sugar-content and luxumance in the 
plants as compared with self-grafted controls. 
ut when the grafted plante were selfed, variant 
Borms appeared in the first seed generation showing 
woharaoters apparently derived from the stock. Date 
«are given in Table 1 (notation based on Boswell’). 

In addition, changes in foliage type and in several 

ysiologioal characters appeared in the seed genera- 
ion. Dr. Felfóldy has concluded that the phenomenon 

«of ‘vegetative hybridization’ is conditional upon the 
particular pair of varieties chosen to act as stock and 

«ecion, and that the optimal circumstance is that the 
two varieties should differ in as many physiological 
properties aa possible. He suggests that this may 
throw light on the negative results obtained by some 
other workers (see, for example, Sachs*). But Dr. A. J. 
Bateman mforms us that at the John Innes Horti- 
cultural Institution he obtained negative resulta from 
@ similar iment starting with seed supplied by 
Dr. Felfóldy. Next year Dr. FelfSldy himself plans to 
repeat the experiment and to make a concomitant 
study of sexual crosses between the same varieties. 

In the same Institute we spoke with Dr. Fabian, 
who is working, on mammalian Шов in col- 
laboration with Drs. Csik and Stohl. Studies (in the 
prees) have been made by Fabian on the inheritance 
of morphological characters in reciprocal crosses 
between Mus musculus domestious and Mus musculus 
spioilegus. Bignificant evidence of maternal effects 
was found for skull dimensions, depth of nasal 
groove, and the ratio of tail to body-length. Heterotic 
effects were noted in akull-length, body-length and 
total weight. 

Fabian has also been crossing wild rabbits with 
the ‘Belgian’ domesticated variety, and has observed 
e оне. t maternal effect on skull size m recip- 

crosses. With the object of seeking parallels 
between phylogenetio and ontogenstic adaptations, 
studies are now proceeding on the effects of oon- 
ditions of rearing upon biochemical characters for 
which the two parent populations differ. 

We were able to examine other work on animal 
breeding and genetics in the Institute of Small Animal 
Husbandry pt rine “Here moat of the genetical 
projects are in a preliminary stage. 

Dr. Mészáros, from the Institute of Animal Hus- 
bandry in Budapest, is injecting sperm from various 
poultry breeds, and also duck and turkey sperm, 
into the albumen of fertile eggs of White Leghorn 
hens on the second day of moubation. It is be- 
lieved that specific nuoleoproteins carried in by the 
additional sperm may have detectable and specific 
effects on the course of embryonic development. 

Ana t is being made using Rhode Island Reds 
and White orns to follow up Bratanov’s® report 
that the offspring of White Leghorn hens which had 
been transfused with blood from turkeys were larger 
and faster-growing than control chicks, and also that 
some showed pigmentary changes. 

Dr. Méeráros also told us that he is using blood 
transfusion between sheep and goate as a method of 
‘vegetative approximation’, having visited Bratanov’s 
laboratory in Bulgaria and seen live sheep-goat 
hybrids said to have been obtained by this procedure 
(for previous attempts, all unsuccessful, to obtain 
viable hybrids, see Gray!*). In the same Department, 
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Mr. Piko is using blood transfusion in studies of 
duck-goose and hen-turkey hybridization. 

Dr. Méezáros is also Чыра all work conducted 
on artifical insemination in Hungary, where the 
number of cows artificially inseminated is expected 
to rise this year from 30,000 to 50,000, and of mares 
from 85,000 to more than 70,000. In connexion with 
this work he has made the observation that the 
fertilization-rate in cattle is inoreased some 15 per 
oent by using a mixture of sperm from two different 
bulls of the same breed. He has evidence that the 
effect is due to an imoreased motility of the sperm 
when in contact with seminal fluid from & gene 
different donor. The same effect has bean o 
in horses and sheep. . 
Hungarian genetical workers whom we did not 
visit include Prof. Horn, of Debrecen University, 
who is making endocrinological studies of the Btorility 
of the economically valuable Peking x Muscovy 
duck hybrid, and Academician Sedlmayr, who claims 
to have transferred the heritable character ‘antho- 
cyanin-lees’ by intervarietal grafting in gugar-boet. 

All the genetical workers whom we met shared the 
вепве of regret which is widely felt in Britain at the 
recent lack of communication and understanding 
between the split halves of the international genetical 
fraternity. It is in the hope of contributing some- 
thing towards the re-establishment of this com- 
munication that we have prepared this brief and 
incomplete survey. 

Wi 0. HL. “An Introduction to Modern Genetios", Chap. 14 
o (George and Unwm Ltd, London, 1939). 
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BRITAIN’S FORESTS 


HE Foroetry Commission is producing в series 

of booklets on “Britain’s Foresta”, two of which 
deal respectively with the forests at Glentress and 
Drumtochty*. 

Glentress Forest, close to the old Border town of 
Peebles, was one of the first planting projects in 
Scotland by the Forestry Commission through the 
acquisition from the Haystoun Estate of what is now 
the oldest portion of Glentrees Forest, in co-operation 
with the Department of Agriculture, which was then 
setting up a land settlement scheme for ex-Service 
men. Work began there in 1920, and Glentress now 
includea more than two thousand acres of the hill 
slopes. The old woodlands and upper hill slopes 
amounting to 873 acres in all were taken over by the 
Forestry Commission. Most of these landa lie in the 
Eeohiels of Glentress valley at the eastern end of the 
forest extending down to the banks of the Tweed; 
but the braes of Ven Law just behind the town of 
Peebles were also inoluded. At that date about three 
hundred acres carried woodland, mostly European 
larch planted during 1903-5, while the reat was either 


* Bntain's Forests. Glentress; 35 18; 1s net.  Drumtochty ; 
рр. 20: le 34 net. (London: H.M 8.0., 1963.) 
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former woodland that had been cleared of trees or 
hill ground suitable for afforestation. 

In 1932 the forest was extended by the addition 
of about a thousand acres of ground on the north- 
west in the Boonhope or Shielgreen Glen. The 1903 
larch plantations around Eachiela had to be felled 
during the Seoond World War. The Forestry Com- 
miwon has been planting mainly Boote and Corsican 
pines, Norway and Sitka spruces, Douglas fir and 
both European and Japanese larchee. inni 
have been already oommenoed in the older plantations, 
necessitating the construction of additional roads, so 
there is plenty of work demanding labour in the area. 
A forester's training school was established there 
in 1945, but was moved in 1958 to Faskally, near 
Pitlochry. The hlet is well illustrated. 

Drumtochty Forest is another of the Forestry 
Commission’s’ forests thus described. The traveller 
who passes through the Howe о’ the Mearns, either 
by road or rail, comes within a few miles of Drum- 
tochty, and if he looks to the west he will see the’ 
new forest clothing the slopes of Strathfmella Hill. 
Moreover, the Glens o' Drumtochty, in the heart of 
the forest, is on & well-known beauty spot, Visited 
every summer by thousands of tourista; and, indeed, 
the whole of Kincardineshire, though small, is rich 
in contrasts by virture of the high heather-olad 
G ians which come down almost to the sea at 
Sto ven. The forest is situated on the south face 
of the Grampians, extending now to 3,340 acres, with 
2,400 acres of thriving woodlafids established on land 
too poor for agriculture. It looks out over the Howe . 
o' the Mearns, a fertile hollow famed for its rich 
harvests of in and potatoes and its fat cattle. 
Beyond the Powe to the ease ataude a low idee of 
‘sheltering hills bordering the rugged coast of the 
North Sea with ite little flahing villages “hidden away 
below-the cliffs. a 

The main routes from the south, which come up 
the gteat valley of Strathmore from Perth, traverse 
the Howe on the way to Stonehaven and Aberdeen. 
Moat of the planting was done between 1927 and 
1987. Larches were planted, of which the Japanese 
&nd the hybrid have done best on slopes чр to а 
thousand feet. For the moister ground the Norway 
spruce and Sitka spruce are used, the former where 
spring frosts are likely to be severe. At lower levels 
in the glens Abiss grandis and A. nobilis, Douglas fir, 
western red cedar and the western hemlock have 
been used; also the Serbian spruce Picea smortka. 
Planting is now giving place to the harvesting of the 
thinnings from the older plantations, and & first 
return is being obtained for the outlay. This pamphlet 
is also well illustrated. ` 


COCOA FERMENTATION 


8y R. V. WADSWORTH and G. R. HOWAT 
Cadbury Brothers, Ltd., Bournville 


Proposed Method for fermenting Small Quantities 


A attempt has been made to solve the problem of 
the fermentation of small tities of cocoa 
beans. A solution to the prob is particularly 
urgent at the preeent time when botanists have made 
available a large number of new varieties of cocoa. 
‘What -has been lacking is & satisfactory method of 
“fermenting beans from only one or two pods of each 
. variety, to enable an early and accurate assessment 
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to be made of their ity and tability to 
colts йыл ы Кы T id id 

For our experiments, pods of West African 
Amelonado cocoa were flown from the Gold Coast 
by commercial airline. Usually they arrived at 
Bournville about 24-30 hr. after leaving Accra. On 
arrival the pods were swabbed with a solution of a 
quaternary ammonium compound to remove surface 
moulds and other organisms. Teste for viability 
were made on a few beans by staining technique! 
and by germination teste. It was found that no 
chocolate flavour could be developed from dead 
peant, end ihe time of death лера an importants 


Two, methods of fermentation were developed. In 
the first method an apparatus similar to that 
described by De Witt* was used. The pods were 
opened under aseptic conditions and the beans were 
ee ee culture of a yeast, Hansenula 

and an acetic acid producing organism, 
Bacillus orleanense. T. 

Knapp (ref. 3, pp. 17, 30) states that both these 
organisms are found y in commercial 
fermentations. The moculum was about 20 million 
Organisms suspended in 10 ml. of Ringer’s solution. 
In accordance with the practice adopted in good 
commercial fermentations, the beans were well 
stirred every second day. 

Fig. 1 shows the fermentation curve aimed at 
using this method. It will be noted that during the 
first 34 days the temperature should not exoeed 
88? C. the last three days the temperature 
8hould be about 50—51° C. 

At the end of the fermentation period, the beans 
were dried in в cabinet maintained at a high humidity 
to simulate West African conditions. was 
supplied by а 100-W. electric light bulb. The tema- 
perature waa not thermostatically controlled and it 
varied between 45° and 50° C. Under these con- 
ditions, drying to a moisture content of about 6 per 
cent took five or six days. í 

Beans by this method and using the 
temperature limita shown in Fig. 1 were generally 
brown m colour and had cotyledons with an open 
texture. A few beans showing some purple colour in 
the cotyledons were found in most of the experiments, 
It was found that the beans from these fermentations, 
after roasting and-shellmg, could be made into 
chocolate with a good chocolate flavour. 


BEANS ALIVE | BEANS DEAD 
اکسم‎ |М 
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The second method mvolved the use of ‘aseptic 
mafermentations’. In these, the beans were maintained 
at any desired temperature in a water-bath or 
Mincubator. The pulp was not removed ; but the beans 
were sprayed with a very dilute solution of & 
-aquaternary ammonium compound to prevent the 
"шөт of organisms in the pulp durmg ‘fermentation’. 
method 18 capable of general application, and ıt 
ue phere of the chance presence of desirable 
Жы ble) micro-organiams in the atmosphere 
-or the use of pure cultures. Suitably modified, we 
have been able to ferment successfully single beans 
"by this method. In our later experiments the aseptic 
-method was used exclusively, and we consider it less 
liable to variation than the traditional method. 

Details of the aseptic method are as follows. The 
beans are removed from the pods under aseptio 
conditions and placed in sterile glass vessels. If the 
beans from two or three pods are being fermented, 
tall 600-ml. beakers are suitable. The beans are then 
«prayed with в solution containing 300 p.p.m. of а 
quaternary ammonium compound. The bike are 
fitted with false bottoms prepared by placing inverted 
watch glasses on a framework of glass rod. Any 
liquid produced during ‘fermentation’ consequently 
drains away from the beans. The top of each beaker 
is covered with several thicknesses of alummium 
foil and this is kept in place with a tight rubber 
band. 

The beakers are placed in a water-bath or incubator 
kept at a temperature of 85° С. and allowed to remain 
there for a period of 84 hr. (34 days) During this 
period a considerable volume of carbon dioxide gas 
is produced and it is essential that this should be 
removed. It can be done in one of two ways. A 
quantity of potassium hydroxide solution can be 
placed under the watch glass at the bottom of the 
beaker, or the beans can be thoroughly stirred after 
24, 48, and 72 hr., and at 84 hr. The first method is 
probably the better; but it will be remembered that 
in no ciroumstances should the potassium hydroxide 
solution come into contact with the beans. 

The beaker containing the beans is then trans- 
ferred to a water-bath or inoubator at 50° C. and 
kept at thie temperature for & period of 72 hr. (8 
days). Although produstion of carbon dioxide at 
50° C. is limited to the first few hours (until the 
death of the bean), 1t is desirable that even this 
small quantity of gas be removed. This can be done 
either by stirrmg after 24 hr. at 50° O. or by the 
use of potassium hydroxide solution. 

At the end of the period the ‘fermented’ beans are 
plump, and when out exude а small quantity of dark 

rown liquid. The cotyledons are open and can 
readily be separated from each other. They аге 4 
nee watery purple colour, posaibly with a background 
of brown. 


The beans are now transferred to a drying cabmet 
and dried under the same conditions as those fer- 
mented naturally. When dry, the beens will be 
found to have & loose shell and, on cutting, the 
cotyledons will be found to be dark brown in oolour 
and to have an open texture. аах 
shelling they can be made into chocolate 
а good chooolate flavour. 


Factors Involved In Fermentation 


Recent ta on the fermentation of small 
quantities of West African Amelonado oooos in these 
laboratories have directed attention to several aspects 
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of the changes involved m fermentation which do not 
appear to have been noted previously. At least three 
factors play a part m the development of chocolate 
flavour. 

The first ıs the germination processes in the bean 
durmg the first part of fermentation. This seems to 
have been accorded no importance in previous work. 
Indeed, Knapp (ref. 8, p. 184) states that "until the 
bean 15 killed no change takes place in the interior, 
80 that it ia demrable to raise the temperature rapidly 
to accomplish this". Our experiments have shown 
that this view is moorrect. Beans which have been 
killed by cold—24 hr. in a refrigerator at 1—1-5° C.— 
and then fermented using pure cultures of organisms, 
or prepared by the aseptic method, do not produce 
anything resembling в chocolate flavour. Also, when 
beans are maintained at a temperature of 60° C. for 
several days without & prior period at & germinating 

, nO chocolate flavour is developed. 

The second factor is that the beans must be mam- 
tamed at a temperature of about 50? C. for several 
days after the initial germination period. If this is 
omitted and the beans maintained at around 35° C 
for five days, they give either a mild flavour which 
is reminiscent of caramels, or have & slight liquorice 
character when made into chocolate. In addition, 
the colour of such beans after drymg is not brown, 
it Ів purple. At higher temperatures the degree of 
purple remaining in the finished beans is leas; but it 
is our experience that even when a temperature of 
45—46° C. is maintamed instead of 50° C., some 
purple beckground is present and there is bitterness 
in the chocolate produced. It should be noted that 
the temperatures used in our aseptic fermentations 
approximate roughly to those observed in good 
commercial fermentations. The nature of the changes 
produced during this period has not been studied by 
us in detai. They are, however, undoubtedly 
associated mainly with changes in the polyphenols, 
as has been noted by Е, 

The third f&cgor is the removal of earbon dioxide 
from the air around the fermenting beans. It is 
well known, of course, that carbon dioxide is pro- 
duced in fermenting cocoa. There appears, however, 
to be no published record that large quantities of 
carbon dioxide are produced by the bean itself—as 
distinct from fermentation of the pulp—durmg the 
early stages of fermentation. 

Our experiments have shown that when fermented 
under aseptic conditions, the carbon dioxide content 
of the atmosphere around the cocoa beans may 
rise as high as 90 per coent during the first three 
days. In single-bean samples, we have 
found Ahate кошо «done bes (di. eek 1-2 gm.) 
produces up to 10 ml. carbon dioxide at N.T.P. 
during the early stages of fermentation. There is 
apparently no liberation of carbon dioxide after the 
bean dies. 

In certain experiments an atmosphere of carbon 
dioxide was maintained around the beans during the 
period they were held at 50° C. or during drying. In 
each case ib was found that the chocolate prepared 
from such beans was unpleasant and had no chocolate 
flavour. 

It is interesting to note that in good commercial 
fermentations the practice ів to turn the cocoa or to 
mix it every second day. This will have the desired 
result, if properly done, of removing the carbon 
dioxide. 

Two other points have interested us. One is that 
-during fermentation very little change takes place in 
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the pH. of the ootyledons. In our fermentations, 
using pure cultures of we found that the 
ore pin nett a. There was 
no similar fall m the pH of the cotyledons; here a 
slight reduction, from 5-5 to 5, was all that was 


interest in that it has 
been frequently that the flavour of fer- 
ишы beans da аек Dy the: charastar of Mis 
fermentation whioh it has undergone, and that the 
estera formed during fermentetion may permeate the 
testa and pass into the ootyledons. In the light of 
our findings, this seems unlikely. 

The other point which interested us was the gap 
in that existe between the thermal 
death mt of the organisms which oocur in oom- 
mercial fermentations and the maximum temperature 
recorded in & fermenting heap. The thermal death- 
' point of most organiams occurring in commercial 
fermentations is 43—44° С. as observed by Rombouta'. 
The maxmum temperature recorded in good fer- 
mentation practice is, however, usually 50—51° C. It 
appears possible that the heat produced by the 
enzymic ргооеввев in germination is sufficient to raise 
the temperature of the whole fermenting mass 
mifficiently to bridge the gap between 44° and 
51° О. 

A fuller account of these experiments is in course 
of preparation and will be published elsewhere. We 
are indebted to the Directors of Cadbury Brothers, 
Ltd, for permision to publish this communication. 

[May 20. 
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PHOTOSYNTHESIS BY ISOLATED 
CHLOROPLASTS 


By Pror. DANIEL 1. ARNON, Da. M. B. ALLEN, 
and Ок. F. R. WHATLEY 


Department of Plant Nutrition, University of California, 
. Berkeley 


HE many attempta to desit photosynthetic 
events by systems lees organized than whole 
green cells have meb with success in only one area: 
the photolyi of water by chloroplast preparations 
ting in the evolution of oxygen! (the Hill 
reaction). Evidence has now been obtained that 
whole chloroplaste, unaided by other cellular per- 
ticles, have the ability to carry out two other 
photochemioal reactions outside the living cell: 
(а) carbon dioxide fixation, and (b) photosynthetic 
phospho lation, a term which we use for the oon- 
version of light energy into the high-energy phosphate 
bonds of adenosine triphosphate (ATP), without the 
participation of respiration. 

Although there are valid reasons for believing that 
the functioning photochemical mechanism in isolated 
chloroplasts, as measured by the evolution of oxygen, 
із the same aa in the mtact cell", there is unoerteinty 
as to the manner in which light energy captured by 
chloroplasts is linked to carbon dioxide reduction. 
Until now, isolated chloroplasta appeared to differ 
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from intact cells by being unable to link the shoto- 
chemical evolution of oxygen. to oarbon dioxide 
fixation even when the latter was measured by the 
sensitive tracer carbon technique’. The Hill reaction 
proceeded only m the presence of non-physiological 
electron or hydrogen &ooeptors such as ferricyanide 
or quinone. 

A step forward was the finding that, under proper 
conditions, illuminated, isolated chloroplasta oan 
reduce the well- baie pecking De electron carriers 
triphoephopyridine n CER) and diphoapho- 

yridine nucleotide (DPN)‘. This permitted the 
fitking of f the Hill reaction to many ensymatio 
reactions, including carboxylationa, which are de- 
арр on reduced pyridine nucleotides. Indeed, 
the expectation that any enxyme system which uses 
reduced tri- or di-phosphopyridine nucleotide can do 
so whether the reduced coenzymes are produced by 
respiration or by illuminated chloroplasts was amply 
documented, particularly by the work of Vishniac 
and Ochoa’. These workers have also shown‘ that 


phosphorylation of the type observed by Lehninger’. 

Ooncepta, based on experiments with model enzyme 
systems, to chloroplasta.tn vivo the limited 
functions of photolysis of water and the transfer of 
which 


situated outaide the chl moept was 
cand ота, the chops, Тыз ampi wa 
the malic enzyme, mediating the reductive carb- 
oxylation of pyruvate to malate, was in the cyto- 
plasmic fluid*.*1*, Other carboxylases’* as well as an 
important enzyme of the glycolytio cycle, glyoer- 
aldehyde phosphate drogenase™, were also found 
in the eytoplasmio of green leaves rather than 
in the chloroplasts. 

Our present findings, however, speak against this 
concept. Since washed chloroplasts were found to 
have the capacity, without addition of other 
enzymes, to use light energy for adenosine triphos- 
phate synthesis and oarbon dioxide fixation, ib follows 
that these particles contain the enzyme systems and 
at least most of the oo-faotors concerned in these 
reactions. The only added compound which gave 
consistently large increases in both ee 
rylation and carbon dioxide fixation 
ascorbic acid. The addition: of di. ок triphoepho- 
pyridine nucleotide, uridine triphosphate, oooerb- 
oxylase, thiootio acid or a mixture of thiootio acid 
and oooarboxylase was without effect on carbon 
dioxide fixation or photosynthetic phosphorylation. 
In the light of our present evidence, isolated chlo 


equipped to carry out not only oxygen 
evolution but also carbon dioxide fixation and the 
conversion of light into chemical . 

In setting out to investigate light reactions of 
isolated chloroplasts with reference to photosynthesis, 
our basic has been that only those chloro- 
plast preparations which — the capacity for 
photo of water, ag measured by evolution, 
were desirable objects of study. a chloroplasts 
lacking-this capacity are, so far aa we know, incapable 


No 4426 August 28, 1954 


f the primary oonversion of light into chemical 
nergy, and would therefore not be expected to 
varticipate in reactions involving carbon dioxide 
Mixation. ‘The dependence of phosphorylation and 
arbon dioxide fixation in whole chloroplasts on their 
‘apacity for tolysis was demonstrated by the use 
«f o-phenanthrolme, a powerful inhibitor of photo- 
ysis!5, Chloroplasts inhibited in this manner were 
mn our bxperienoe unable to synthesize adenosine 
ríphoephate or to fix carbon dioxide. It is therefore 
lifficult to in the relation to photosynthesis of 
arbon dioxide tion by those chloroplast propera- 
ions reported by Fager", which retained only a 
ш, capacity for oxygen evolution. 
first experimenta ahowed (Table 1) that while 
ће capacity for photolysis is a prerequisite, it is not 
she sole condition for active photosynthetic 
ohorylation and carbon dioxide fixation. ole 
spinach обо in 0-5 М gluoose 
эт 0:85 M sodium chloride, were found oapable 
of ing out all three reactions. Chloroplast 
ta, which in these (Table. 1) апа previous 
ta? rebained an capacity for 
душен showed only feeble hotoeynthetio phoe- 
orylation and practically no induced carbon 
ioxide fixation. Whole chloroplasts were therefore 
mused in all experiments. The ratio of 
Might to dark fixation was used as an index of photo- 
mHynihetio activity. With good preparations of 
«chloroplasts the ratio averaged about 160 for carbon 
-dioxide fixation and 20 for phosphorylation. 


Table 1. PHOTOLYEE, PHOTOSINTHETO PHOSPHORYLATION 
CARBON DIOXIDE FIXATION BY CNLI-FRER PEEPARATIONS 


АП three reaction mixtures were in 3 mL of 0:18 M irs 
meihyl ammo methane, pH 7 $, and 0-35 M sodium chiorids, 
time, 00 min. Temperature, 15° O. Gas phase, air. components 
i 5 obloro- 
[Lnd T t AM op ere ee Teri on- 
mgm. sodium 
ascorbate, 10 аА pk ша. сше of and 
Бына 000 counts per minute 
e. p.m.) of dioxide 
containing eblorophyll 10 «if sodium ascorbate, 20 aif of 
mixture of кой possum phosphate, УН 7-2 end 15 AM 
sodium carbonate containing e. і 5 x 10* o.p.m. of carbon-1é 


la 
o.p In. обале 


fuabon 
=P) (e-p.rn. 0) 








Light Derk |laghé Derk 


4,900 3,140 |00,600 3,140 








an increasing order of oom- 
plexity for the three photochemical reactions of 
isolated chloroplasts. Photolysis could be carried out 
by preparations incapable of photoeyrithetio phos- 
phorylation and carbon dioxide fixation. In turn, 
photosynthetic phosphorylation was found to proceed 

in the presence of potassium hydroxide 
when the partial pressure of carbon dioxide was 

low. Carbon d dioxide fixation, however, 
has so far been observed only under conditions which 
were oompetible with active photolysis and phos- 
phorylation. 

The three photochemical reactions were separable 
by differential inhibition and by variations in the 
technique for the preparation of chloroplasta. 
Chloroplasta isolated in. ethylene glycol retained 
their capacity for photolysis and photosynthetic 
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Wig. 1. Hffect of te (CAIB) on photolysu, 
tion (PSP) and carbon dioxide fixation 

by isolated аз ın 

Te roe that gas phase m photolysis ага dioxide 
жаз жаз omitted in latter 


phosphorylation, but fixed practically no carbon 
dioxide. Using chloroplasts p in gluoose or 
potassium chloride, we found that 2,4-dinitrophenol 
(8 x 10-* M) was & strong inhibitor of both carbon 
dioxide fixation and phosphorylation, but that ita 
effect on photolysis was rather mild. Iodoacetamide 
(2 x 104 M) inhibited carbon dioxide fixation about 
97 per cent but had practically no effect on photo- 
synthetic phosphorylation. As shown in Fig. 1, 
Ре -chloromercuribenzoate (CMB) was a strong in- 
itor of oarbon dioxide fixation, a leas effective one 
of photosynthetic phosphorylation and had praotio: 
ally no effect on photolysis. This inhibition suggested 
the participation of sulphydryl groups in the chloro- 
However, attempts to reverse the inhibition 
y the addition of oystein or glutathione were 
inconclusrve since these compounds were themselves 
inhibitory. 
An important difference between photosynthetic 
phosphorylation and carbon dioxide fixation was 
their response to anaerobiosis. As shown in Fig. 2, 
carbon dioxide fixation was increased under conditions 
of low oxygen tension, whereas photosynthetic phoe- 
phorylation was markedly i ited. Anaerobic 
conditions were maintained by flushing the reaction 
veesels with nitrogen gas and having an 'Oxsorbent' 
solution (chromous chloride) m the side arm. These 
conditiona would, of course, not exclude the very 
small quantity of oxygen (1 micromole at most) of 
photosynthetio origin newly liberated in siu. . 
The addition of кета {е or of 
&denylio acid did A car dioxide 
fixation by isolated abl бтр, A wholly unex- 
finding was the i ition of carbon dioxide 
tion by the addition of inorganio phosphate 
(Table 2). These results suggest a competitive 
relation between photosynthetic phosphorylation and 
carbon dioxide fixation by isolated chloroplasta. It 


Tabie 2 Erect OF ADDED INORGAXIO PHOSPHATE OX CARBON 
DIOXID3 FIATION 


THxpertmental conditions as in Table 1 except for phosphate 
Oarbon-14 dioxide fixed (o p.m.) 














Hxp. No. 
20 aM Pi added Pt omitted 
921 54,600 178,300 
_ en 47,400 240,200 
024 63,000 $10,700 
931 106,900 431,900 
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light 
#00000 (1) Н.О  ———-— 2+ #Н+ + {O 
| E o 
700000 (2) AMP + 2P; + 26 + 2H* + {О} + 
£00 060 | + HAC 
* 000000 hghi 
E Sum: (8) AMP + 2P; ATP 
1 оодо 
J00 ооо Adenosine diphosphate was found equally effective. 
The brackets around the oxygen in reactions (1) andl 
роо 000 (2) are intended to denote that it has nob yet been» 
determined whether: (a) oxygen is released im 
100 000 reaction (1) and immediately consumed in reaction 


BMP esterified 





Fig. & Effect of anaerobiosis on (s) carbon dioxide fixation and 
ут «оер Ша phosphate was crudi carbon юте 


by ноде gas 
URL orbes in che aide кон of reaction vessel 


seems prudent, however, to defer an interpretation 
of these date unti resulta are obtained from other 


inorganio and organio p 
now in progress, of the products of carbon dioxide 
fixation by isolated chloroplasts in the absence of 
added phosphate should provide inent date on 
the relation between photosynthetic phosphorylation 
and carbon dioxide fixation by isolated ohloroplaate. 
Although the dependence upon o of photo- 
synthetic phosphorylation seems established, 
the elucidation of the role of oxygen in this reaction 
mast await further experimentation. Photosynthetio 
phosphorylation is not acco: by manometric- 
ally measurable evolution of oxygen. The accompan: еа А 
ing equations represent a tentative scheme of the 
course of the reaction, in accordance with experi- 
mental facta now known. 
AMP and Р; represent 


7 and orthophosphate (labelled with гив-39). 


posee ЫП uir : 


(2), or (b) whether the oxygen in reaction (1) repre- 
sents the formation of some oxidized substance 
within the chloroplast which is reduced by electron» 
in &eoord&noe with equation (2). In this connexion 
the recent observation by Lundegáàrdh^ of the 
Seea DE a Бошан оа Ка SE 


sa pose a aie e 
triphosphate was identified as the 


of reaction (3) (a) directly, by adsorption on 
orite' followed by hydrolysis of labile phosphate, 
and (b) indirectly, using hexokinase and glucose as 
an adenosine triphosphate acceptor system either 
during the progreas of photosynthetic phosphorylation 
or following the termination of the reaction and 
the chemical isolation of adenosine 
In both oases the product of do Dor nae 
reaction, glucose-6-phosphate, ^ was identifed 
chromatographioally. 

The photochemical esterification of inorganic 
ph te by chloroplasts, independent of carbon 
dioxide fixation, provides a mechanism for converting 
light energy into adenosine triphosphate, without 
the utilization of energy released by reoxidation of 

y or wholly reduced products of carbon dioxide 
tion!*, Both photosynthetic phosphorylation and 
carbon dioxide fixation by isolated chloroplasta are 
novel findings which require careful documentation. 
The eonolusions presented here are based on forty- 
three consecutive experimenta with isolated chloro- 
plasta in which photosynthetic phosphorylation and 
carbon dioxide fixation were observed without % 
ingle exception. A full account of these experiments 

be ted elsewhere. 
ea ee ee re ee 
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LETTERS TO THE EDITORS 


The Hditore do not hold themselves responsible 


Jor opinions expressed by their correspondents. 
No notice ts taken of anonymous communications 


Trace Analysis by X-Ray Emission 
Spectrography 

WE have used X-ray emission spectrography? 

X-ray fluorescence) for rapid and accurate direct 

siye of mul quanti of marl by a tah 

iique resambling that of the familiar spot teat". Our 

resulta on zino (Hig. 1) show the simplicity and speed 
X the method. 


240 


о 2 4 6 8 0 12 14 


МКНООНАМВ OF ZINC 


в 


A Behuell No. 7408 j-tnoh disk. 
measured ERE C 
on the paper and drying to remove the water 


The samples containing zino were dissolved and 
the solutions dispersed over a well-defined area that 
-could be placed completely in the X-ray beam. As’ 
«а carrier for the dispersion, Schleicher and Schuell 
bioassay paper (No. 7402) or Whatman’s No. 50 
filber-paper worked well. The thinness and rigidity 
of the paper simplified the problem of keeping the 
sample at the proper place in the X-ray system; 
other carriers, however, oan be used. The intensity 
of the zino characteristic Ka radiation above the 
surrounding background gave the direct quantitative 
measure of the zino content. Typically, 15:6 counts/ 
gec. of xino Ka radiation per microgram were observed 
above a background of 49-7 oounts/meoc. using the 
biosasay paper. With the filter-paper the baok- 
ground was only 15 oountaíseo. The reduced beok- 
ground decreased the time neceasary for the detection 
of 1/80 microgram of zino from 7 to 2 min. counting 
time. Different samples of paper gave varying baak- 
grounds, with a standard deviation of 8 counta/sec., 
which made it possible to determine the larger zino 
concentrations without & separate background de- 
termination. 
Fig. 1 shows the &ocuracy of the method for 
numerous samples; the linear range extends to 
ора before absorption effects introduce curve- 
same technique was used for the determina- 
tion of small amounta of vanadium, , iron, 
silver, bromine, gold, and lead with 
tions of well under 1 microgram for a determination 
taking 10 min. or less. 
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We have moreased the sensitivity by counting for 
longer times. Care is necessary, however, because 
long-time fluctuation in the X-ray equipment can 
cause difficulty. Therefore, we have used a commuta- 
tion method in which the sample and background 
are counted alternately until the desired number of 
counts ia aocumulated. 

The samples we used are thin—a microgram of 
xinc spread over l sq. em. is only $ atoms or about 
10 A. thick ;- radiation produced in such a thin layer 
will be essentially unaffected by the of other 
atoms in like quantities. It should therefore be 
possible to analyse mrrtures without concern for 
the interferences that oocur in the X-ray emussion 
spectrographic analysis of bulk materials. 

Except for the rather rare overlapping of X-ray 
lines, the componenta of mixtures will respond 
mdependently, and no previous chemical processing 
,beyond dispersing the sample is required. 


Hmmr С. PFEIFFER 
Paun D. ZEMANY 


General Eleotrio Research Laboratory, 
Schenectady, New York. 
April 19. 
? оо Патоу, G. ''Ohenueal Analysis by X-Ray and its Applications” 
oGraw-Hill, 1982). 
Analygs by Spot Tesis" (New York, Elsevier 
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Visibility of X-Ray Quantum Fluctuations 
on Image Intensifler Radiographs 

Тни gain in brightness with an X-ray image 
intensifler is by & more or lees disturbing 
effect, namely, the visibility of a kind of visual ‘noise’, 
especially when the X-ray intensity is low, the 
intensifloation factor of the intensifier is high (greater 
than 1,000 times) and the optical magnification of 
the final image large. 

In intensifler radiography, in certain circumstances 
& coarse mottling is observed on the photographio 
image of the viewing screen. In Fig. 1, four prints 
are shown of intensifier radiographs (original size 
5 mm. diameter) on Agfa Fluorapid film. An object 
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equivalent to 8 om. of water was placed between 
the X-ray tube and the image 
were taken at 07 kV., fooal distance 90 am. The 
difference between the radiographs is the amount of 
X-ray energy detected per picture. By varying the 
of the system with an aperture, an 
equal density of 0-75 on the original radiographs 
was obtained. 
In Table 1 are given for each picture the X-ray 
which is proportional to the electrical charge 
(mA.seo.) through the X-ray tube, the relative ex- 
posure times and the approximate number of silver 
grains per &beorbed X-ray quantum. Though the film 
material and the density were the same, the structure 
of the pictures is quite different. The mottling of the 
image decreases with increasing ourrent. The іпіттпвіс 
film graininess is reached when the number of X-ray 
quante necessary for producing one silver grain 


exceeds 1. 

The lanation is as follows: on picture A, 
taken а small quantity of X-rays, every ab- 
sorbed X-ray quantum gives rise, due to the in- 
tensifloation, to the development of в cluster of 32 
silver grains in the fim emulsion. The mottling of 
the radiograph is determined. by a statistical distribu- 
tion of grain clusters, the dimensions of which are 
determined by the circle of diffusion of the intensifler 
X-ray screen. The number of grams in one cluster 
is given by the last column of Table 1. As the number 
of clusters per unit aree mn picture A 18 considerably 
smaller than the number of separate grains m 
picture D, the grain distribution in picture A deviates 
much more from a h distribution than 
that in picture D, due to the larger relative statistical 
fluctuations in the number of olusters. , 

A similar effect has been observed by Eggert and 
Schopper* when taking full-size radiographs with 
X-rays of different hardness. The picture with hard 
X-rays seems to be more grainy than the photo 
with soft X-rays. This effect, however, is lees pro- 
nounced than on intensified radiographs, because on 
an ordinary full-size radiograph only two to three 
prae Ge ынена ану шараш Oe 


same- energy. 
Recently, Cope and Rose? published an X-ray 
к. picture, using &  photooonduotive pick-up 


The visual ‘noise’ in intensifler fluoroecopy with low 
X-ray intensity and the coarse mottling in intensifier 
radiography with amall quantities of X-rays, due to 
the statistical fluctuations in the (relatively small) 
number of absorbed X-ray quanta, have the oon- 


sequence that the peroeptibility of detail on intensified 
images and phs is limited. This has been 


Only 
number of X-ray quanta detected can the percept- 
ibility of detail be improved. | 


tions on image-intenaified radiogra 
in certain circumstances (high optics, sensitive 
~ film) the picture is much more mottled than oorre- 
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with the normal intrinsic graininees of th 
photographic emulsion. 


April 20. 
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( Velocity of Electron Pulses 

On of us! has noted that the velocity of electron 
has never been measured under conditions whioN 
allow no alternative interpretation. A linear velocity 
of displacement is a necessary inference only wher 
two successive events, departure and arrival, have 
been observed which are localized and distinot, bot 
in space and in time. In the known determinations 
with statio or periodic deflecting fields one canno 
discriminate between trans times of localized entitie 
and esbration periods of extended systems. It appeared 
therefore, of interest to determine the transıt time 
across в measured distance, of a brief pulse of electron 
of known energy. This was achieved by using tw 
deflector gates, which are opened for very brie’ 
intervals only by а single surge travelling in a oeble 
with an accurately measurable and adjustable dela; 
time, corresponding to the length of cable, betweer 
the opening of the first gate and of the second. 

A sketch of the apparatus is shown in Fig. 1. An 
electron gun direcis а fine beam of 2 kV. electrons 
into the deflexion chamber. At the start the 
beam is de by a static potential of 1-1 kV 
on the cable core, во that the gate is closed. The 
voltage is reversed by a vacuum switch, which sende 


‘two travelling waves to the раев. The top gate 


opens first, at an instant when the potential of the 
deflector electrode oonneoted with the cable core 
passes through zero. By using fine apertures, the 
opening time can be reduced to about 10-!* goo 

A кошо af oleckrana passes through the wall. eie 
aperture, and is focused by a magnetic lens on the 
entrance aperture of the second gate, во that no 
electrons are lost in the transit. The opening pulse 
at the second gate is delayed by a length of 
cable; the delay can be accurately adjusted by means 
of a sliding branchmg-point. If the electrons are 
monokinetio, and if the delay in the cable is equal 
to the transit time, practioally all electrons which 
have passed through the first gate will also pass 
through the second. They are collected by a nine- 
stage berylium-oopper electron multiplier, which 
we owe to the courtesy of Dr. Alexander Baxter 
(Cambridge), with a gain of the order 100,000. Using 
three valve-amplifier stages, pulses of leas than fifty 
electrons could be easily observed on the screen of а 
cathode ray tube, and the noise-level was so low 
that spontaneous pulses of this order oocurred only a 
few times per minute. 

The results completely confirmed the orthodox 
expectations. By moving the branching-pomt, it 
could be ascertained that about 90 per оеп of the 
electrons arrived within + 1 per cent of the mean 
transit time; and the most probeble transit time, 
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that is to say, the position of the current peak in 
Fig. 2, could be ascertained within + 0-25 per cent. 
The corresponding delay in the cable with 
the caloulated electron transit tims about 





1 ten Ch oia me eL M шш which also carried the 


tion of the cable, and of the measurement of 
the socelerating voltage. The scatter in the electron 
arrival (Fig. 2) can be accounted for by the fluctua- 
tions in the high-voltage source and by the opening 
characteristic of the gates. The position of the maxi- 
mum could be ascertained in: a range of + 5 mm. 
shift of the branching-point, corresponding to a time 
uncertainty of 8 x 10-4 sec. We estimate that by 
using & stabilized voltage source, finer apertures and 
& thirtean-stage multiplier this could be reduced by 
&n order of magnitude. It appears, though, that the 
experimenta, as they stand, constitute a sufficient 
a posteriori justification of velocity measurements 
using periodic flelds. : 

The apparatus was so devised from the start that, 
once this confirmation was obtained, it could be used 
ва в velocity spectrograph, and as в chronograph for 

the time of rise of very steep surges. If 
m one of the gates the deflecting electrode opposite 
to the one which is energized by the surge is biased 
by, say, + 100 V., the moment of opening will be 
delayed or advanced by the time which the potential 
in the wave-front takes to rise by 100 V., and the 
other gate must be correspondingly delayed or 
advanced in order to pass the maximum current. It 
was found that the time of rise for 100 V. in a surge 
of 2-2 kV. total, initiated by a vacuum switch, was 
3 x 10-7 geo. and no t difference was 
found between the slope at the top gate and at the 
bottom gate due to damping by the polythene oable. 
This must be considered as giving a lower 
limit only for the slope, as no particular care was 
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taken in matohing Ше defleoting chambers to the 
cable. 


L. L. WHYTE 
D. І. Ricnanps 
D. GABOR 
Imperial College of Science and Technology, 
London, 8.W.7. May 31. 


: LL, Brit, J. Phil. Sei., 8, 243 349 (1968); Phal. Мше . 4. 1303 
tm 


Orientation of Apatite Crystals in Bone 

Евом the earliest i te on X-ray diffraction 
by specimens of bone, it has been well known that 
in long bones, for example, femora, the c-axes of the 
hexagonal apatite crystals are preferentially orient- 
ated to the long axis of the bone. In regard 
to sections of bones cut normal to the long axis, no 
one has any preferential orientation of the 
crystals. In fact, it has been repeatedly stated in the 
literature that there is no orientation of the crystals 
in the plane perpendicular to the long ax}. 

During the past few years we have been studymg 
the crystal structure of bones im relation to growth, 
and as part of this research we have investigated 
sections cut perpendicular to the long axes of the 
femora of rata of all ages. The sections were cut near 
the middle of the bone by means of a section-cutting 
machine similar to that described by Atkinson’. 
They were approximately 0-006 in. thick and 
were mounted in a miniature X-ray camera of the 
Chesley type*. In every specimen examined we have 
found that the apatite crystals are always prefer- 
eniially orientated with the c-axis approximately 
tangential to the surface of the bone. A systematic 
investigation was carried out as follows. 

A reference line was marked on the collimator 

specimen, and в 
соггевро: line was marked on the fiin. The 
collimator with specimen attached was mounted on 
the stage of & mi and a beam of light passed 
through the collimator (diam. 0-01 om.) so that & 
bright spot of light was seen at the point on the 
specimen where the X-ray beam would strike. A 
photograph was taken with & magnification of 18 
times, во that for each X-ray photograph the exact 
spot where the X-ray beam pessed through the 
specimen was known as well as the orientation of the 
ы ie aoe sad nae hele оош. 
After each X-ray exposure the was moved 
and another photomicrograph until a series of 

had been taken at points all round the 
hollow sections. 

The 002 powder ring appears as two strong ares 
and the position of these aros moves around the 
powder ring as the point irradiated moves around the 
annulus of bone. (The much weaker 004 ring is 
similar.) 

The angle whioh the line joining the middle of 
the aroe makee with the reference line was measured 
on each photograph. This is the preferred direction 
of the c-axis of the apatite crystals. A tracing of the 
outline of the bone section was made from one of the 
photomicrographs and the successive points irradiated 
were marked on it. From each of these points a line 
was drawn perpendicular to the tangent to that part 
of the bone surface nearest to the point considered. 
For each photograph the p c-axis direction 
bad к мааа 
the ‘radial’ lines measured. If the direction of 


г! сг а 
Fig. 2 


of rat femur (age 4 months) 
were 





Fig.1. As for Fig. 1 (age 10 gaya) ' 


erred orientation is tangential, theae angles should 
90°. 
Two examples are illustrated. Fig. 1 is в section 
of & femur of an adult rat (four months) and the 
angles are respectively as follow : 


(1) 90°, (2) 79°, (3) 87°, (4) 88^, (5) 85°, (6) 87°. 


Fig. 2 is & section of the femur of a young rat (ten 
days) and the angles in this case are: 


(1) 87°, (2) 88°, (8) 89°, (4) 88°, (5) 90°, (6) 86°, 
(7) 87°, (8) 89°. _ 


In view of the difficulty of drawing accurate 
tangents to the non-regular surfaces, "it seems well 
established that the apetite crystals in the oros- 
section of the rat femora аге tially orientated 
with the c-axis tangential to the surface of the bone. 

When photographs of a longitudinal section are 
compared with those of a cross-section, it is clear 
that the intensity of the 002 arca m the latter is 
much lees than in the former. 16 seems, therefore, 
that m the bone shaft as a whole the majority of 
erystals are arranged with their o-axes approximately 
parallel to the lang axis of the bone; but of those 
crystals which are lying with their c-axes in the oroe- 
sectional plane, most are arranged with the o-axes 
tangential to the surface. Fig. 8 shows X-ray 
diffraction photographs of (a) a longitudinal section 
with X-ray beam perpendicular to the long axis, 
(b) а croas-section of the same specimen with X-ray 
beam parallel to the long axis of the bone (position 
No. 3 of Fig. 1); oopper Ka radiation, specimen-to- 
film distance 1 om. The 002 reflemon which shows 
pronounoed агов in both photographs is inside the 
strong continuous ring. 

We are indebted to Prof. A. Haddow, of the Chester 
Beatty Research Institute, London, for a supply of 


p 


omes 8 X-ray Ту of (a) ig pray section of rat femur, 
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pure-line Wistar rata &nd'to Prof. G. H. Bell anc 
Miss M. H. Thomas for providing us with most o 
the specimens. 
SuuxNA M. CLARK 
Jons IBALL* 
Carnegie Laboratory of Physios 
(University of St. Andrews), 
University хау с 


pine 
* British Empire Cancer Campaign Research Fellow. 


1 Clark, J H., Amer. J. Physiol , 1933). 9. L, ant 
DIU NDA NU NC QU 
strom, A., and Zettersirom, R., Bap. Сай Research, 8, 268 (1051). 

* Aticmson, H. F., Brit. Dent. J., 88, 29 (1950). 

? Chealey, F. O, Res. Sol. Instr., 18, 481. (1947). 


Fluorometric Detection and Estimation 
Germanium 


ой 


Егосовомзтву has become a very important too 
in the hands of the analytical chemist in recent years 
not only for the detection but also for the quan- 
titative estimation of several substances, especially 
those occurring m traces. Nevertheless, very few 
metals are detected and estimated by fluorometric 
methods. 

No fluorometric test has во far been reported foi 
germanium. This element has in recent years attained 
strategic importance on account of Ња use in the 
manufacture of transistors and on account of its 
scarcity. We have now found that traces of german- 
ium give an intense greenish-yellow fluorescence with 
& solution of resacetophenone in concentrated 
sulphuric acid or syrupy phosphoric acid under 
filtered ultra-violet ight. No other metal interferes. 

-Borate gives a blue ftuoresoenoe with this reagent, 
as already reported by Neelakantam and Бом. 
Nitrite, nitrate, fluoride and chromate quench the 
fluorescence given by germanrum in both the sulphuric 
and phosphoric acid media. Bromide, iodide and 
chlorate quench the fluorescence in the sulphuric 
anid medium but not in the phosphoric acid medium. 
When sulphuric acid is employed, the solution aoquirea 
& brownish oolour, which deepens on standing. 

We reoommend the following method for the 
fluorescence test for germanium. The resaceto- 
phenone reagent ıs prepared by dissolving 0۰5-1۰0 gm. 
of the pure substance in 100 ml. of acetic acid. То 
3 mL of this reagent in в quartz test-tube 18 added 
6 ml. of syrupy phosphoric acid. 0۰1-1۰0 ml. of the 
germanium solution is now run in and mixed, addmg 
some more syrupy phosphoric acid, if necessary, to 


make the total volume to 10 ml. Then the test- 
tube is kept exposed to ultra-violet hght from which 
all visible has been filtered out; for this purpose 


we have used the ‘Cenco Black Light’ gouroe operating 
on 220-V. в.о. mains. The intensity of the greenish- 
yellow fluorescence has been found to vary with the 
concentration of the ions. The limit of 
sensitivity is 1: 10,000 and the limit of identifloation 
100 y. 
X N. APPALA RAJU 
G. GoPALA Rao 
Department of Chemistry, 
Andhra University, 
Waltair, India. 
April 21. 


1 Neelakantam and Row, L R. Ind. Acad. Sei., 18, 340 (1941). 
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Synthesis of (+) Methyl Fluoromalate ` 
Toe observations of Peters et al! that the 
xiministration of fluorocitrate resulted in the 
manhibition of the tricarboxylic acid oyole/ suggested 
he synthesis of other fluorinated acids of biochemical 
-nterest. In this pre communication, we wish 
o report the synthesis of (+) methyl fluoromalate 
ind fluo 
Ethyl’ ethoxalylfraoroacetato, prepared a&ooording 
o Rivett's method’, was reduced with potassium 
-«orohydride (two олон) in absolute methanol 
«ith vigorous stirring. The ture of the 
eaction mixture rose to 50° during the reaction, 
«hich was oomplete after 90 min. Ехоевв dry 
E hydrogen chloride was added and the 
tered solution distilled with repeated addition of 
-oethanol to remove methyl borate. The remaining 
solution, was neutralized with lead carbonate, filtered 
«and dried (sodium sulphate). Removal of the solvent 
сс (+) methyl fluoromalate (transesterification 
taken place during the reactions) as a oolour- 
-eBB viscous liquid. The ester gave negative testa for 
'arbonyl groups, a positive test for hydroxy groups 
mnd had the following microanalytical composition : 
J, 40-0; H, 5-8 рег cent. C,H,O,F requires О, 40-1; 
md, 5-1 per oent. 
The reduction of ethyl ethoxalylfluoroacetete with 
™ithium aluminium hydride and aluminium $soprop- 
oxide was alao attempted; but preliminary experi- 
nents gave much poorer yields of the ethyl fluoro- 
wnalate. 
(+) Methyl fluoromalate was identifled by convert- 
mng it into the diamide with saturated methanolic 
ammonia for 48 hr.’ The fluoromalamide was re- 
=orystallized from isopropyl aloohol (m.p. 160° unoorr.). 
A mixed melting point with malamide* (m.p. 162° 
uneorr. gave в (m.p. 130? опсогт.). 
Fluoromalamide ited an absorption band at 
1,050 om. which. was attributed to the CF bond 
and gave the following mioro-analytical - resulta: 
found: О, 32-1; H, 44; N, 18-8 per oent. 
0,H,0,N,F requires C, 32-0; Н, 4:65; N, 18-7 per 
«епі. 


The reeults of biochemical assay‘ and details of 
this work will be publiahed elsewhere. We thank 
Dr. E. M. Gal for his advice and interest in these 


experiments, 
- М. Е. TAYLOB 


Р. W. Karr 
Department of Biochemistry, Š 
Oxford. June 26. 
1 Pe B И i А 
в Аташ, R. W. aid Buia, P Biochem. J., Pros. xin, 
бүтөй, D. N., J. Смт. Soo, 8710 (1053). = 


та дө €, 2031 (1914). 
3 Gal pis Poters, B. A., and Wakelm, В. W. Proc. Biochem. Soc. 
(to be pubhahed). 


Reversal and Mechanism of Oxidative 
Phosphorylation 

Tas importance of reactions in which electron 
transport from reduced pyridine nucleotides to 
0 is ooupled with the formation of adenosine 
ды ate from adenosine diphosphate and in- 
organic phosphate is well recognized by biochemista. 
Although much pertinent information has been 
accumulated, no clear picture of the sites and, mech- 
anism of uptake of morganio phosphate coupled with 
electron transport has yet been obtained. This oom- 
munioation gives some resulta of reactions 
of inorganio phosphate labelled with phoephorus-32 
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XCHANGE REACTIONS CATALYSED BY TAYER MITOOHONDRLA IN THE 
ся OF Аррир BUBETRATE 


Oxygen uptake «005 «iM 
Inorganic phosphate (phosphorus-33) – ATP exchange 
тос Se Ese Los eae 2.020 Sp. 
Amount ATP E 14 
ecce с 8 vr ge PER 
Final atom % excess orygen-18 In inorganic ak 
Amount of reaction, Р. -Y0 «à HOH ` 280 и atoms 


Mach Warb fiask contained $1 aMK+-—ATP, 21 aM MgSO 
180 АМ EOL 130 adf 45 м n ч 
or Oxygem-18) and 

gm. fresh liver. 


and oxygen-18 which may give some additional insight 
oonoerning oxidative phosphorylation, together with 
& brief Pe of d of a hypothesis for the mechanism 
of ooup of electron келер with inorganio 
phosphate uptake. 

Various oonsiderations пада that oxidative 
phosphorylation under suitable conditions might be 
в demonstrably reversible process. Prominent among 
these was the unexplained observation of Cohn? that 
in the presenoe of tissue preparations ing out 
oxidative phosphorylation the oxygen of phosphate 
was rapidly exchanged with that of water. Subsequent 
experiments reported briefly herem have shown that 
liver mitochondria preparations in the &beenoe of 


added substrate and net oxygen ke will catalyse 
& rapid exchange of inorganic hate—"P with 
ае triphosphate accom by & very 


extensive exchange of the oxygen atoms of inorganio 
phosphate as measured with oxygen-18. Results of 
a typical experiment are shown in the socompanying 
table. Although there waa little net change in the 
concentrations of adenosine triphosphate and in- 
organic phosphate, extensive had occurred 
and thé two substances appeared to be in equilibrium. 
The totel micromoles of inorganio phosphate which 
was incorporated into and released from adenosine 
triphosphate was caloulated on the basis of the 
expected exponential approach to isotopic equilibrium, 
with the assumption that two phosphate groups 
of the adenosine triphosphate were available for 
equilibration with inorganic phosphate. 

The exchange of approximately twenty atoms of 
phosphate oxygen for each atom of inorganic phos- 
phate incorporated into adenosine triphosphate ahows 
clearly that reversal of the overall reaction Р; + 
ADP e ATP + H,O could account for only one- 
twentieth of the oxygen ex observed. The 
demonstration of the reversibility of the overall 
reaction does suggest, however, a satisfactory ex- 
planation for the observed oxygen exchange. If, as 
depicted in the accompanying scheme, the initial 
reaction or reactions of oxidative phosphorylation 
&ooompenying electron transport involve loss of an 
oxygen from - ae. phosphate, reversal of theso 


(0 


CYT -Fett 
CYT ~ Fe Woo + YH 
$ P, -HOH 
ES Lo EXCHANGE | P, - ATP 
FLAY Gut HOH + Y-P-07 i 
(2) FLA. Cu** 
be ADPZ—ATP 


An explanation of *"P,—ATP and Pj—HOH ахбар: Overall : 
ADP + "Pi әх ATP + HO 
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reaction(s) would lead to exchange, of the inorganic 
phosphate oxy with water. Inorganic phosphate 
under equilibrium conditions would be expected to 
pass through the initial reaction(s) at a rate equal to 
or greater than through the subsequent reaction(s). 


Thus exchange of inorganic phosphate oxygen could” 


be much more extensive than exchange of inorganio 
phosphate with the phosphate of adenosine trrphoe- 


phate. Е 
Evidence that the phosphate oxygen exchange 
probably dose not t from transfer of the phoe- 
phate moiety after ita intial uptake comes from 
observations that no phosphate oxygen exchange 
accompanies the phosphate transfer reactions of the 
&denylio system which have been measured’, and 
from further experimenta with liver mitochondria 
using oxygen-18. The latter experiments have 
shown that when ae is cleaved from adenosine 
trip hate by liver mitochondria in the presence 
of 2,4-dinitrophenol, only the expeoted i tion 
of approximately one oxygen from water into the 
inorganic phosphate formed was found. When 
inorganic phosphate — !*O was transferred to adenylio 
acid to give adenosine triphosphaté by mitochondria 
oxidizing alpha-ketogintarate, the phosphate derived 
from the adenosine triphosphate formed had ex- 
changed only 1-6 atoms of oxygen per phosphate ; 
this ex may have resulted from some reversal 
of the initial step(s) of the phosphate uptake at the 
site of phoepharylation in the mitochondrie. This 
is in mar contrast to the extensive oxygen ex- 
change under apparent equilibrium conditions as 
shown in the table. . 
The exchange reactions measured with phosphorus- 
82 and oxygen-18 were almost completely aboliahed 
by the presence of 8 x 104 М 2,4-dinitrophenol, 
which gives evidence in support of the suggestion 
that tthe exchange resulta from a reversal of phos- 
phorylation coupled with electron transport. The 
unlikely possibility that the exchange of inorganic 


pared from mitochondria according to Kielley and 
Kielley* did not catalyse the incorporation of in- 
organic phosphate — “P into adenosine triphosphate 
under conditions similar to those used for experimenta 
reported in the table. Thus for the exchange of 
inorganic phosphate and adenosine tri te to 
occur, energy derived from the cleavage of the 
phosphate moiety from the latter must be preserved 
either by reduction of a component of the respiratory 
chain or in the form of а ‘high-energy’ intermediate. 

If the explanation for the marked o exchange 
is valid, and since 2,4-dinitrophenol abolishes this 
exchange, it follows that 2,4-dinitrophenol either 
dissociates electron transport from the initial in- 
organio phoephate uptake or causes breakdown of & 
‘high-energy’ intermediate before the reaction leading 
to uptake of inorganio phosphate. The activation 
of adenosine triphosphate hydrolysis by 2,4-dinitro- 
phenol would be an 


Explanations based on experimental evidence as 
tó how transport of electrons through the cytochrome 
system might be coupled with phosphate uptake have 
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been singularly lacking. Recent fundimental-btudier 
of Taube and associates’ may give’ infotmation 
pertinent to biological oxidations ; for example, they 
have found that m the oxidation of chromous ion 


` by ferric iron catalysed by chloride ion, the activatedill 


complex contains a chloride ion as a ‘bridge’ between 

the two metallio ions. The initial oxidation produci 

is chromic chloride, which is thermodynamioally un- 

stable and reacts with, water with liberation of the 

chloride ion. By analogy, the hypothesis is advancedm 
that transport of electrons from metalloflavoproteinr 

(for example, butyryl coenzyme A dehydrogenase*» 
to а oyto me involves participation of a ‘bridge’ 

atom between the metal of the flavoprotein and the 

cytochrome iron, or, similarly, between an inter- 

mediate and the iron of cytochrome oxidase. The 

"bridge atom might be a sulphur, an oxygen of 

phosphate or dinitrophenol, or а group on а oyto- 

chrome. The compound formed after electron transfer 

would be a ‘high-energy’ phosphate or be cleaved= 
by inorganic phosphate to give a ‘high-energy’ 

phosphate. Phosphate-bond energy might thus be 

used to reverse the direction of electron transport. 

The hypothesis leads to в satisfactory, but by no 

means the only possible, explanation of the findings 

reported here. 

Details of these and related experiments will be 
given elsewhere. This work was by grants 
from the National Science Foundation and U.S. 
Publio Health Service. х 

P. D. Boym 
А. В. FALOONM 
W. Н. HARBISON 
Department of Agricultural Biochemistry, 
University of Minnesota, 
Bt. Paul 1. Е 
April 29. 
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Barbiturate Antagonism 


Іх a previous communication!, we reported the 
discovery of the antagonism which certain gubebenoes 
exhibited towards morphine but not towards bar- 
biturates. One of these substances was 2-4 diamino 
5 phenyl thiazole. We wish to report now the dis- 
covery of & oo which is'& barbiturate an- 
tagonist, and at the same time to link this antagoniam 
with that of morphine by means of 2-4 diamino 
5 phenyl thiazole (which has now been shown to be 
slightly antagonistic to barbiturates). 

The barbiturate antagonist is ВВ methyl ethyl 
glutarimide (designated NP18). 


E Ne: 


on’ “он, o 

Rats and Mice. Two groups of twelve animals were 
taken and pentobarbitone (60 mgm./kgm.) injected 
intraperitoneally. To one group NP18 (100 mgm./ 
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x) Wis rT OSS iê average 
пе рл Ho of er pone wae fed to about 
чаі? (& t test gave P < 0-1). A similar antagonism 
о barbitone and phenoberbitone was demonstrated. 
NP18 (15 mgm./kgm.) iteelf caused convulsions 
which at 80 mgm./kgm. were fatal. Treatment of the 
manimal with pentobarbitone before or after injection 
of NP18 prevented these convulsions. 

Cats. ‘These animals were aroused to a state of 
"flex activity ‘and semioonsciousnems from the 
aarcosis of pentobarbita] (60 mgm./kgm.). In the 
xase of mice, rata, dogs and rabbits, NP13 brought 
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bout a return to consciousness from deep anesthesia. ` 


“This, however, could not be achieved with cate, and 
only в marked decrease in depth of anmsthesia 
resulted. In this respect cats behaved in the same 
manner as human beings (see below). 

NP18 was effeotive orally, аз well as by intra- 
venous or intraperitoneal routes. It was also obeerved 

mo have marked stimulating action on the bar- 

moiturate-depreesed respiration, the rate being as 
nuch as doubled for & period of 5-10 min. after 
mnjection, 

Rabbits. Each member of a group of six rabbits 
«vas given sufficient thiopentone (0-5 per cent) intre- 
venously to induce a desired degree of anmsthesia. 
The mean duration of anwethesia for the group was 
obtained. On а subsequent day the was 

meapeated, except that at the end of the thiopentone 
injection 3-1]. ns of & 0-6 per cent solution 
of NP13 were injected until the animal regained 
consciousness. The mean duration was again noted. 
A i test revealed a marked sho ing of anmethesia 
(P < 0:1). Again the ability of NP13 to morease 
the barbi respiration was noted. 

The individual dose of thiopentone to depress the 
respiration to 12 per minute was determined from 
six animals. This dose was thén increased by one- 
third. At the end of administration of the augmented 
dose of thiopentone, NP13 was given until the 
animals recovered. Several days later the augmented 
dose alone was given; all six animals died. 

NP13 T ES produced convulsions which 
could be controlled by thiopentone. 

Dogs. Six tantalum. electrodes were inserted 
through the akull in a series of eight dogs, insulated 
with polyethylene and kept in position with stainless 
steel wire. Later, electroenoephalogram records were 
taken. By this means it was possible to obtain a 
control electroencephalogram of the normal dog fol- 
lowed by the change in pattern as the pentobarbital 
took effect. Then the return towards normal pro- 
duced by the intravenous injection of NP18 could 
be observed—likewise thé effect of overdosage of 
this linee d , Several experiments were carried 
out on each animal 

NP13 reversed the pentobarbital narcosis, restoring 
the animal to consciousness. Overdosage resulted 
in fasciculation, convulsions and the appegranoe of 
spikes in the electroencephalogram. The- safety 
margin was, however, large. In none of our experi- 
menta (about twenty), despite deliberate overdosage, 
were there any fatalities. 

We have also shown that 2-4 diamino 5 phenyl 
thiazole reverses the narcotic effects of pentobarbital, 
ite action in this respect being much inférior to that 
of NP13. This substance, however, вупегрікев with 
NP18, the mixture giving especially greater respira- 
tory stimulation than NP13 alone. Further, the 
convulsive effects of NP18 are counteracted by the 
thiazole. 
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Man. We have been fortunate in terminating the 
coms of some twenty cases of barbiturate poisoning 
with a mixture of NP13 and thiazole. The details of 
these cases will be reported fully in a clinical journal’. 
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Metabolism and the Occurrence of 
- d(—)Glutamic Acid in Tumour Proteins 
ВжунваАт, investigators’, using isotope techniques, 
have failed to reproduce Kogl' resulta on the 
d(—)glutamio acid content of tumour 


such experiments were based on Каси ol of 


"tumour proteins with concentrated hydrochloric sord. 


Kögl tried to explain the 
differirig mde of hydrolysis*; but strangely 
enough, Кб experiments have never been 
repeated. "1940, бд1 was able to isolate, after 
hydrolysis, d(—)glutemio acid from the fæces of a 
dog which had been fed with Brown—Pearce tumour 
tissue; in 1948, he obtained in a similar way pure 
d-pyrrolidonio acid after feeding tumour protein? using 
the method of Ratner, that is, extraction of the 
urine with ethyl acetate at pH 2 and precipitation 
with barium‘. No objections can be raised to these 
methods. 

We have now repeated these feeding nts 
employing Ratner’s phooedure. After feeding 1,500 
gm. of human liver metastases isolated by hand to 
rate, 190 mgm. of pure d-pyrrolidonio acid was 
obtained in arystal form from their urine. The ethyl 
acetate residue, after removal of pyrrolidonie acid, 
yielded a dipeptide containmg d{—)glutamic acid. 
Its presence and composition were shown, after 
coupling with dmitrofluorbenzene, by paper chrom- 
atography and infra-red (we are m- 
debted to Dr. Schiedt, Planck Institut fur 
Biochemie, for eee the infra-red spectrogram), 
and after hydrolysis one ара chromatography by 
the microbiological method of Ayengar and Roberta’ 
(incubation of the material with acetone-dry powder 
of Е. cols E26 (Iowa State College) test for d( —)glut- 
amic acid in the of y-aminobutyrio acid 
from decarboxylated i(--)glutamie acid). Other 
feeding experiments with two human liver metasteses 
did not yield any crystallized d-pyrrolidonic acid ; but 
the mioro-method mentioned above indicated clearly 
the presence of d(—)glutemio acid. After feeding 
rate with human liver, beef, bread or grain equal’ 
in amount to the tumour tissue used in experimenta 
described here, we were never able to isolate pyrrol- 
idonic acid or to detect d(—)glutemio acid after 
ethyl acetate extraction бы. barium preoipitation 
following careful hydrolysis with hydrochloric acid. 
However, after direct careful hydrolysis of the ethyl 
acetate residue with 20 per oent hydrochloric acid 
(1 hr. on steambeth) and separation over 'Amberlito 


as due to 


- lent to 80 
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‘IR-4B’, we were-able to show by ре chromato- 
graphy the presence of small amoun d( —)glutamio 
acid which were not due to racemization. З 
order to investigate whether this Ф —)glutemio 
бой atoes from aede od тока MI Ld ef 
starved rats was analysed. d(—)Glutamio acid could 
readily be shown to be present, employing the pro- 
cedures described above. The same result was 
obtained with human urine. We are now trying to 
determine differences Ча the d(—)glutamio acid 
content of urine from petienta with differant diseases. 
Binoe we have found d(—)gintamio acid in the 
. urine of starving humans and rata, it may well be 
that account must be taken of the presence of 
‘uanphymologioal’ d-arhino-aoids in ordinary metabol- 
im; this would seem to us to explain the so far 
ambiguous role of d-amino-acid oxidases. 
Details of this work will be published in the 
Zeitschrift fur Naturforschung. 


“Advances m Proteinchemmiry^, 4, 302. “Annual Review of Bio- 
chemutry”, 15, 260. 


"Код, F, Experientia, 5, 178 (1040). 
* Кош, F., Barendregt, T. J., and Klein, A. J., Netwrs, 108, 73% (1048). 
+ Ratner, B., J. Biol. Chem., 158, 559 (1044). ` 
*Ayengar P., and Roberts, H., J. Biol. Okem., 197, 454 (1064). 


Influence of Carbon Dioxide on the 
Toxicity of Ammonia 


Rivmns polluted with sewage effluent may contain 
low concentrations of dissolved oxygen at places 
where the concentrations of ammonia and carbon 
dioxide are relatively high. It is known that both 
ammonia and carbon dioxide are toxio to fish in high 
enough conocentiation, and that they are rendered 
more toxio by lowering the concentration of dissolved 
oxygen". A study of the toxicity to fish of water 
containing both these substances when the oonoentr&- 
tion of dissolved oxygen was low, but not lethal, 
was thought desirable. 

Sufficient ammonium chloride to give oonoentra- 
tions equivalent to 0, 15 and 30 parts of nitrogen 
рег milion wae added to tap water at. Garston, 

atford. A mixture of oxygen, nitrogen and carbon 
dioxide was blown through the solutions to maintain 
the oonoentration of dissolved oxygen as close as 
possible to 4-41 p.p.m. and to give aix concentrations 
of carbon dioxide, in the range 0-240 p.p.m. in each 
concentration of ammonium chloride ; tempera- 
ture was maintained at 17 :5° О, Ten yearling rainbow 
trout were placed in each of the eighteen solutions; 
and their periods of survival were observed. Each 
test was ended after 12 hr. even if some fish were 
still alive. 

In the absence of ammonia, carbon dioxide was 
not torio to the fish within 12 hr. at concentrations 
up to 80 p.p.m. ; 60 p.p.m- oarbon dioxide was toxio, 
however, and the periods of survival decreased as the 
concentration was increased above this level (Fig. 1). 
The solution contaming ammonium chloride equiva- 
p.m. ni was markedly toxic when 
no carbon dioxide was added ; but ва the concentra- 
tion of carbon dioxide was іпогеввей to 30 p.p.m. 
the periods of survival lengthened. At оройо 
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0 15 *0 60 
Concentration of carbon dioxide added (p.p.m.) 


Fig 1. Toxleity of carbon dioxide and ammonia to rainbow 


` 120 340 480 


containing no ammonia. B, solutions oon- 
chloride equivalent to 30, p.p.m. nitrogen 


of carbon dioxide between 60 and 240 p.p.m. аи 
solutions were toxic, and there was little difference 
between the concentration — survival-time curve for 
carbon dioxide with ammonis and the curve for oer- 
bon dioxide alone. Very similar resulta were obtained 
with ammonia solutions containing 15 p.p.m. nitrogen. 

The resulte show that the presence of oarbon 
dioxide up Чо в concentration within the range 
15-60 p.p.m. reduces the toxicity of ámmonia 
solutions; higher carbon dioxide concentrations are 
themselves toxic. It has been shown! that the 
toxicity of ammonia solutions to fish is influenced 
by the pH value of the water, because leas of the 
highly toxic un-ionixed ammonia and more of the 
much lees toxic ammonium ion is present at-a low 
pH value. The pH values determined us dud 
experimenta with ammonia solutions fell with in- 

ing concentrations of oarbon dioxide from about 
7-01 bn none was added to 7-4 with 30 p.p.m. 
carbon dioxide and to about 6-9 with 120 p.p.m. 
carbon dioxide. The calculated amounts of un-ionized 
ammonia in these solutions were 1-08, 0-26 and 
0-10 p.p.m. nitrogen respectively. It is virtually 
Si eo that the lowering of the pH value 
is a principal, if not the only, cause of the reduction 
of, toxicity of the ammonia solutions by the 
addition of carbon dioxide. 

This communication is published by permission 
of the Ministry of Agriculture and Fisheries and the 
Department of Scientific and Industrial Research. 

Ј.8. ALABASTER , 
Ministry of Agriculture and Fisheries, 
Whitehall, London. 
D. W. M. HuEBMBT 
Water Pollution Research Laboratory, 
Watford, Herts: ` 
May 10. 
1 Downing, Е. ML, and Merkena, J. O. (in preparation). 
* Wells, M. М., Biol. Bull, Woods Hole, 95, 321 (1915). 
* Wuhrmann, K., and Woker, H., Sokweis. Ж. Hydrol., 11. 210 (1948). 
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Ergothioneine in the Equine Ampullar 
Secretion 


A grRIXING featarre of semen and of the reproductive 
organs in mammals is the diversity in chemical com- 
position and secretory function encountered among 
different species. Recent studies on the occurrence 
of ergothioneine provide a good example of this 
behaviour. This sulphur-containing nitrogenous base, 
which has been isolated in a crystalline state from 
the boar vesicular secretion? and which has been 


No. 4426 August 28, 1954 


shown to be capable of protecting spermatozoa against 

mihe gpermioidal action of sulphydryl-binding sub- 
stances’, ig present in large quantities in the semen 
-of the boar but not in the semen of man, bull, ram 
or rabbit. 

It has been assumed that the rather specific 
occurrence of ergothioneine in boar semen ів linked 
with the protective (reducing) property of ergo- 
thioneine, which may be of v&lue to boar 
spermatozoa in view of the following factors which 
оа шө осше EE 

: (1) an exceptionally large volume of ejaculate 
Ge 4o 500 ml.) (1) low sperm density (leas than 
100,000 sperm/pl.), (11) a protracted period of ejecula- 
tion (lasting severel minutes or even longer), and 
(iv) & very low level of seminal fructose (a few mgm. 
per cent). In so far as these four characteristics are 
concerned, there is some similarity between the boar 
and another domestic animal, , the stallion. 
Whereas, however, in the boar the bulk of the seminal 
lamma is produced by the seminal vesicles and 
bulbo ulbo-urethral glands, in the stallion, and also in the 
jackass, an important contribution is made by the 
ullæ of the vasa deferentia, which form 
two well-developed organa, about 20 cm. long and 
2 om. wide. These organs, which have been studied 
largely by anatomists and histologists', have now 
been found to secrete large quantities of ergo- 
ihioneine. 

In the secretory fluid oolleoted from the ampulle 
of stalliong, ergothioneine was found to oocur m 
quantities ranging from 14-5 to 115 mgm. per oent, 
as against 6 mgm. per cent in the vesicular secretion. 
An even higher content, 63-167 mgm. per cent, has 
been observed in the ampullar secretion of the jackass, 
again in contrast to much amaller quantities in the 
vesicular secretion. These values have been obtained 
by the use of Hunter’s quantitative method, based 
on the diazo reaction’. Additional evidence for the 
identity of ergothioneme was obtained through 
chromatographic ів? аз well ав by the determ- 
ination of the bromine-labile sulphur*. 

Apart from establishing yet another source of 
ergothioneme in Nature, Md resulta described here 
provide fresh evidence that in two different animal 
species a given chemical cdnstituent of samen need 
not necessarily arise from the same reproductive 
gland ; thus, in the pig, ergothioneme is found ex- 
olusively in the seminal vesicles ; but in the horse 
and вав, much more ergothioneine is produced by the 
ampulle than by the seminal vesicles. Once more, 
it ia shown by biochemical methods that anatomically 
analogous Свона organs may differ sub- 
stantially in ir specific secretory function. 

I аш indebted to Dr. T. Mann for his continued 
help and advice. 


Institute of Biological Chemistry, 
University of Naples, 
and 


Molteno Institute, 
University of Cambridge. 


1 Mann, T, ‘The Biochemistry of Semen” (Methuen, London, 1964). 
*Leoné, HL, and Mann, T., Natxre, 188, 205 (1051). ` 

* Mann, T., and Leone, H., Biochem. J., 53, 140 (1963) 
4 


REDE TUR Geschlech 
Bangetisre", Nel. ork. v. d Holl. Meeisch d Wetensch. 
189b. Oppel, A., "Lehrbuch der Vergleichende 
Anatomie der Wirbelbere”, 4, 310 (Vischer, Jena 1904) 
G. Arok. ual. Anat 79 (19093). Сода 
Sos. tial. Biol. S»er. 0, i 
! Hunter, G., Biookem. J., 48, 265 (1051). 
* Touster, O., J. Biol Chem., 198. 871 (1951). 
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Detoxification of Diphtheria Toxin with 
Formaldehyde mixed with an Amino-Acid 


Iw the preparation of diphtheria vaccine, the 
commonly used method involves treatment of the 
erude toxin with formaldehyde followed by purifica- 
tion of the toxoid by usually rather laborious methods, 
for има precipitation at the fsoeleotrio point 

ol m the cold. 

Purifloation* of the toxin before treatment with 
formaldehyde can be achieved by a relatively simple 
process. Thus, fractionated salting out with &m- 
monium sulphate yields producta of high purity 
(about 2,000 Lf./mgm. nitrogen) However, the 
detoxifloation of the purified toxin rames new diffi- 
culties, as the appropriate amount of formaldehyde 
has to be accurately determined in pilot experimenta 
in order that exoeastve denaturation and lose of anti- 
genioity may be avoided. 

These difficulties can be overcome in the following 
way. Formaldehyde combmes with some amino- 
acids in a reversible reaction, the equilibrium for 


some acids being in favour of the complex!. А 
mixture of formaldehyde and such an amino-acid 
will oo: tly have a low and almost constant 


concentration of free formaldehyde. Provided that 
diphthena toxin reacts only with free formaldehyde 
but not with the &mmo-aaid — formaldehyde som- 
plex, it should be le to use a relatively large 
exceas of fo yde, most of which will be re- 
versibly bound to the amino-acid, and yet to keep 
the rate of detoxifloation at such a low level that 
complete destruction of toxicity may be secured 
even at 35°C. without appreciable loss of activity 
(that is, Lf./ml.). Furthermore, in a controlled system 
of this type reproducible resulte with different 
batohes of toxin might be more eamly obtained. 
An amino-acid ining with formaldehyde in an 
irreversible reaction cannot be used. In this investiga- 
tion glyoine (amino acetic acid) has been employed 
ut. 


of the toxin. Crude diphtheria toxin, 

obtained by cultivation of the PW8 Toronto strain 
of Corynebacterium déphiherias in Mueller and Miller's 
was concentrated to one-tenth of the original 

volume by ultrafiltration. Ammonium sulphate 
(720 gm. per litre toxin) was added and the pH 
adjusted to 7 with sodium hydroxide. After 15 hr. 
at room temperature, the precipitate was separated 
by filtration and dissolved in water. (The filtrate was 
discarded.) A neutral saturated solution of &mmo- 
coir recs was added to one-third saturation, 
ee formed separated by оепігі- 

then dissolved in water, and again 

precipitated at one-third saturation of ammonium 
sulphate, After 15 hr. at room ture, the 
precipitate was removed by oentrifugation and dis- 
carded. The supernatants were pooled and neutral 
saturated solution of ammonium sulphate was added 


' to 55 per cent saturation. After 15 hr. at room 


temperature the tant was decanted and the 
precipitate separated by centrifugation. The precipi- 
tate was dissolved in water and dialysed against tap 
water. 

The of purity of the toxins obtained by this 
method was 1,800-2,000 І. порт. nitrogen, the yield 
being 60-80 per cent of the original activity. 

. 200 ml. 0-5 M glycine, 3:5 ml. 
40 per oent formaldehyde and 640 ml. water were 
mixed and the pH. adjusted to 7 with sodium hydrox- 
ide. 156 ml. diphtheria toxin, containing 8,210 Lf./ml. 
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and having a purity of 2,050 Lf./mgm. nitrogen, were 
added and the pH adjusted to 7:2-7-4. The final 
concentrations of formaldehyde and glycine were 
thus 0:05 M and 0-1 M respectively, the concentra- 
tion of toxin being 500 Lf./ml. The mixture was kept 
‘at room temperature for four days and then at 
35° C. for twenty-five days. The pH was checked 
daily during the first week and adjusted when 
necessary. After twenty-five days at 35° C. the prep- 
aration was non-toxic, the activity being 480 Lf./ml. 
(that ıa, 4 per oent loas). The flocculation time was 
twice that of the purified toxin. 

For control a mixture of the same composition 
but without glycine was kept at room temperature 
for four days and then at 35°C. After four days at 
85° C., the activity was oompletely destroyed. 

The toxoid was precipitated with sodium trichloro- 
acetate at pH 4:9 *, dissolved m water, dialysed, 
sterilized by filtration and adsorbed on aluminium 
phosphate. 

Anhgenscity. Half a human dose (that ів, 25 Lf.) 
was injected subcutaneously mto guinea pigs of 
500 gm. weight. The animals were bled after four 
weeks. А pool of sera from seven animals contained 
2:8 A.U.fml. 

This I indicates that diphtheria toxin 
reacts only with free formaldehyde but not with the 
amino-acid — formaldehyde complex. The antigenic 
activity of the toxoid obtained was in excess of ` 
standard requirements. 

ÛOABOLA NHUMÜLLHR 
Btete Bacteriological Laboratory, 
Box 764, Stockholm 1. 
April 21. 
1 French, D., and Hds, J. T. "Adv. in Proban Chem”, &, 278 (1045). 
"о Н вад. ошаш, O, Acts Path, « Micrebiol, Seend., 


Bacterial Antagonism by Serratia 
marcescens 


ARIBING out of olasms-work associated with the 
` separation of mixed cultures of Serratia marosscens 
and Staphylocooous aureus (M. pyogenes v. aureus), 
&n inhibitory effect of the Serratia maroescens on the 
Staph. aureus haa been observed. 

The antibiotio responsible differs from that de- 
soribed by Fuller” and Herton! in several respects. 
For example, ita presence has not been demonstrated 
in shallow broth cultures of either the usual peptone— 
‘Lemoo’—broth ог the medium used by Fuller and 
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Horton. Again, using в streak-plate method о: 
peptone-'Lemoo'-agar, we have been able to shov 
that the mhibiting zone is а maximum after twit 
days incubation at 30° or five days incubation a 
29° (Fig. 1). 

Organisms 


sensitive to this antibiotio inoludex 


Organisma insensitive to the antibiotic actior 
included Alcaligenes fascalis, A. viscosus, Asrobacter 


Owing to the laok of suitable faciltties, it ів not 
proposed to oarry the work any further in these 
laboratories. The stram of Serratia marcescens is, 
however, available to anyone interested in following 
up the work. 
ALAN SHAMAN 
MALOOLM WOODBINE 
ANNA. KOLABINWICZ 
Microbiologioal Unit, 
Department of Agricultural Sciences, 
University of Nottingham. - 
May 5. 
1 Fuller, А. T., and Horton, J. M., J. бея. Microbiol , 41, 417 (1960). 


Progesterone in Human Blood and Tissues 


Tus problem as to whether ne ig present 
in human peripheral blood, and in what concentra- 
tions, has not yet been solved satisfactorily. 

Investigations on the content of progesterone in 
human blood, made with bioassay methods, have 
yielded contradictory resulta. Findings obtained by 
different methods showed enormous differences of 
concentration. Hoffmann and von Làm! found & 
maximum of 0-004 y per о.о. of blood in the luteal 
phase and a maximum of 0-009 y per о.о. of blood in 
pregnancy. Forbes’ found much higher levels, up 
to 5-2 y per о.о. of plasina in the luteal phase and up 
to 2 y per o.c. of plasma in pregnancy. On the other 
hand, hitherto no me has been isolated 
from peripheral animal? or human‘ blood by chemical 
methods. This led to the conclusion that biological 
аа еру Е резо во that they 
react upon other substances as well as Dragos rene: 

Considering the great importance of 
in the therapy of endoorine disturbances, the solution 
of this problem seamed indispensable. The develop- 
ment of very sensitive mioro-methods permitted an 
approach to the problem of chemical measurement of 
progesterone from the tal aide**, 

Our method consists of the following stepe* : ex- 
traction of the progesterone and partition in different 


· solvents, isolation by peper chromatography and 


quantitative determination by ultra-violet spectro- 
photometric means ; definitive identification of these 
final with, colour-testa, ultra-violet spectra 
with sulphurio acid and infra-red absorption spectrum. 
By this method we estimate a maximal loss of 20 per 
cent. The smallest amount of which 
can be detected is 0-05 y per о.о. blood. 

The elimination of the pregnanediol complex has 
eremo oe the cm, Tor d 
о стос E roduced іп the organiam. For 

reason we дева that the best time for finding 
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ies E ooi ee 
pregnanediol complex elimination. Therefore, 
«e examined the blood of healthy women from the 
aixth month of pregnancy onwards. Blood 

Xf leas than 50 с.о. were taken from the cubital vein. 

The quantities of progesterone found in these blood 
samples oo approximately to the minima 
letectable by our method of evaluation. Therefore, 
she yields from several samples were collected and 
wOuriled onoe more by paper chromatography. The 
woltra-violet absorption spectra in a methanol solution 
and in sulphuric acid showed the characteristic 
"na xima. 

The definitive identification of 61 y of final products 
Jbtained by forty-six single extractions and purified 
"by repeated chromatographies was made the 
winfra-red absorption after the method of 
Sehiedt and Restle’. The infra-red spectrum showed 
-all the characteristic bands of authentic progesterone. 
This proves that progesterone is contained in the 
peripheral blood during the second half of pregnancy. 

At this time the average concentration of pro- 
gesterone in plasms is 0-142 y per o.o. ; converting 
Mthis value to the oo quantity of blood, 
w0-078 y per 0.0. blood is obtained. 

In nine collected extracta made up of four to ten 
single portions each, á minimum of 0-039 ү per o.c. 
Wpl&ama and a maximum of 0-268 ү per о.о. plasma 
were found. In the onding quantities of blood 
this ts 0۰030-0۰161 y per о.о. blood. 

No signifloant variations of the progesterone oon 
-oenirabion in blood were found during the second 
half of pregnancy. 

In order to ascertain the speed of elimination 
of progesterone from human blood, the variations of 
progesterone concentration after an intravenous 
injection of 200 mgm. ‘of diszolved in 
a solvent consisting of 40 per oent ethyl-urethane 
and 40 per cent ethyl-urea were investigated. In 
menopausal or women, we found 
2-540 ү per о.о. plasma at 8—5 min. after Injection. 
This corresponds to 1-448 y рег о.б. blood. Two 
hours after the injection, progesterone, in в oon- 
centration of 0-197 y с.о. plasma (0-116 y per o.c. 
blood), eould still be found. Twenty- four hours after 
Injection, progesterone could no longer be found by 
our method. 


In further studies the organs in which progesterone 
is produoed were examined in order to flnd out 
how much free progesterone was present in them. 
Plaoentas, corpora lutea, corpus luteum cysta and 
follicle cysta were studied. All organs were examined 
4n toto. The resulta are summed up in Table 1. 

A high concentration of анаа was detected 
in а mature Graafian follicle immediately before 


Table 1 
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ovulation. We found 49۰4 y progesterone in 6 gm. 
follicle fluid with a part of the follicle wall of a 
twenty-eight’ year old woman, 14 days after menstru- 
ation. 

These investigations are being continued, in the 
hope of determining exactly the amount of progest- 
erone contained m the organs where it m produced, 
as well as in the blood vessels leading to these organs 
or iasuing from them. The aim is to gam a 
knowledge of the amount of progesterone pes 


ecu udis Qe A. for the generous 
supply of progesterone for intravenous injection. 
This work was supported by & grant from the Deutsche 
Forschungsgemeinschaft. 
Gynecological Ошо, 
University of Marburg/Lahn, 
Germany. 
April 26. 
1 Hoffmann, F., and v. Lam, L., $. GyMikoL, 70, 1177 (1948). 


Joss ZANDER 


' T. Amer. J. Оён. бума, 60, 180 (1080); Endocrin., 

* Edgar, D. G., J. Endocrinol, 18, М (1958) -— 

* Haskins, La Pr Soc. Bap. Biol. M. Ке و‎ 
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?Bdgar D. G., Biochem. Ј., 54, 50 (1953). 
* Zander, J., and Simmer, H., Kiin. IWWochensch. (38, 529 (1961)] . 
"Ве, U., and Reste, H., 5. Natures. (in the press). 


Determination of the Origin of Opium 
by means of the Composition of 
the Ash 


Метнорв of determming the source of opium 
samples are urgently required as an sid in tightening 
control measures and suppressing illegal production 
in those areas of the world where the illicit traffic 
in opium originates. The Koonomio and Social Council 
of the United Nations in 1948—49 authorized research 
into devising chemical methods of identifying opium, 
and invited member Governments to participate ш 
guoh & 

Under this work was undertaken ın 
Canada in 1949 on the composition of opium ash. 
A preliminary speotrographio survey of minor con- 
stituents of fifty-seven samples by Lucas and Burgener 
with statistical evaluation by Dunnet (unpublished 
results) gave promising resulta. It was found that, 
even though opium is produced from one species 
Papaver somniferum, the composition of the ash 
varies significantly, depending on the geographical 
origin of the samples. : 

To extend this work, and to develop the criteria 
for the identifloation of unknown samples, the ash 
of more than a hundred opiums from Yugoslavia, 
Turkey (two regions), Iran, India, Indo-Chma, Korea 
and China has now been for both major 
and minor constituents. The elements determined 
were potassium, calcium, phosphorus, sodium, mag- 
nesiom, silicon, iron, aluminium, titantam, boron, 
manganese, molybdenum, lead, tin and copper by 
spectrographic, colorimetric and flame photometric 
procedures. As an example of the type of com- 
position variation encountered, the distribution of the 
potassium percentage in the ash plotted against the 
calcium percentage is Shown in Fig. 1. 
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The resulte show that, in general, Indian samples 
have a high potasarum and low calcium content in 
the ash; the ist type of Turkish oprum has a 

oaloium and a low potassium content, with most 
er samples being intermediate. The Far Eastern 
samples have a high phosphorus content relative to 
the sum of the cations. Within the Far Eastern 
group the northern sources (China and Korea) pro- 
duce opium with а low o&lorum content and often 
& low potassium content, while the South-East Asian 
samples contain more oalorum. АЦ Iranian opium 
ashes studied contain a relatively amount of 
tin and copper which, presumably, are introduced dur- 
ing the handling of the raw opium. This feature is 
very characteristic of Iranian opium. The ash of 
Turkish soft opium may closely resemble the ash of 
Yugoslavian. and Indian opiums, but can usually be 
distinguished by the very low silicon and iron content. 
Yugoslavian opium ash may contain about the same 
amount of potassium and caloium as some Indian 
samples ; but the percentage of phosphorus is lower. 
The amounts of the trace metals, boron, manganese 
and molybdenum, found in oprum also vary and may 
add corroborative evidence to aid in establishing the 
origm. The oriteria for identification have not yet 
been extended to other opium-producing areas of the 
world, since insufficient samples of known origin have 
been available from these areas for шоны 
work. 

Twenty 'unkmown! samples of opin were supplied 
by the United Nations Secretariat for an experiment 
demgned to test the accuracy of the criteria for dis- 
crimination of origin based on the ash composition. 
The origins of these samples were known to the Secre- 
- tarist but not to us. In the case of severhl of these 
samples positive identification could not be made, 
and two possible origins were quoted in a report to 
the Secretariat. However, in every case where a 
single choice was given the origin identified was 
correct, and in cases where two possibilities were 
given, one of these two was correct. 

The variation in ash composition of opium probably 
depends on the varieties within the species Papaver 
somniferum, and on such local features as soil, 
climatic conditions and agricultural techniques. In 


Potassium (per cant) 





Calelum (per cent) 


Fig. 1. Scatter diagram showing relationship between per cent caletum and 
potassium 


in optum ashes 
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the case of Iran, the processing of the raw opiune 
has probably contributed to the, variation. 

The application of the inherent variations in opium 
ash to the determination of the origin of the гат 
opium illustrates the usefulness of this techniqu 
and ite possible application in similar problems o 
identification. 

A full report on this werk will be publishe 
elsewhere. 

J. С. BARTLET 
О. G. FAEMILO 


Food ала Drug Leboratoriee, 
Department of National Health and Welfare, 
85 John Street, 

Ottawa, Canada. 


Test for the Pseudomycorrhizal Group 
x of Soil Fungi 


A CONVENIENT method has been employed fom 
differentiatmg between myoelia belonging to the 
so-called peeudomyoorrhisal group, that is, forms o. 
Rhizoctonia and Mycehum radicis atrovirens, ano 
myoelia regarded as ‘trivial’ soil fungi which, so far 
have not been observed to infect the roots of forest 
trees. 

Conese of filter-paper, cotton-wool and simila» 
cellulosic materials are placed in Erlenmeyer flaske 
in such a way that they are constantly moistened by 
capillary tise from the nutrient solution oontainedi 
in the flasks in which they stand. Rhizoctonia andi 
М. r. atrovirens, the most common causes of pseudo- 

i infection in Great Britain, grow well one 
these cones, gradually covering them with a dense 
layer of mycelium. After three to four weeks growth, 
the cellulose material shows invasion by the myoelrume 
at pointe where lesions occur in the fibres. Some of 
the Һурһә penetrating mto the lumen of the fibres 
form black sclerotia within the central canal, 
the zones of infection being easily reoognized under 
iris low power of the microscope as black, swollen 

number of hyphse, however, traversing 
Mond the lumen do not produce sclerotia. After 
frequent oell divisions, they oan be 
observed to form numerous irregular 
fusions giving rise to a well-defined 
structure (Fig. 1) very similar to that 
of an intercellular net present m 
peeudomyoorrhiral associations of liv- 
ing root tumues. In contrast to the 
areas affected by solerotia, the zones 
exhibiting net structure are of the 
same diameter as the uninfected parte 
of the fibres. It would appear that, 
in ‘these cultural sets, the lumen of 
the fibres serves as a substitute for 
the intercellular spaces of the cortical 
tissues of the tree root. 

We have in progreas analyses of 
the factors inducing net formation 
under these artificial conditions. They 
indicate that the ‘net’ infection 
mainly dependent on the constitution 
of the nutrients supplied and the 
rate of absorption of liquid by the 
cellulosic material Beer wort proved 
to be a most suitable nutrient medium 
while, for example, potato-dextrose was 
not successful. Among the cellulome 
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naterials employed, cotton fibres were observed to be 
та good substrate; acetylated cotton cellulose, how- 
»ver, did not encourage net formation. 

None of the large number of ‘trivial’ soil fungi 
ested, for example, Alternaria, Stemphyllum, Pull- 
«laria, Chastomium, owo., although growing vigor- 
yualy on the surface of the cones, has been observed 
o produce 8 net structure within the fibres. Neither 
vas net formation recorded for true mycorrhizas- 
‘ormers grown under the cultural conditions de- 
«oribed. 


Bedford College 
(University of London), 


IDA LEVIBOEN 


Use of Ultra-violet Fluorescent 
Substances for Observations on Dispersal 
of Phytophthora palmivora Sporangia 


OBSERVATIONS have been continued on the take-off 
of Phytophthora palmivora sporangia from cacao 
(Theobroma cacao) pods affected by this fungus. The 
technique of using ‘Vaselmed’ disks of ‘Cellophane’ 
{3 mm. diameter) mounted on pins above the surface 
-of an infected pod has already been described and 
the take-off of sporangia thereby demonstrated!. 

No information was available as to the number of 
«stray sporangia m the air around a pod. Therefore, 
the need arose for a method of distinguishing between 
the sporangia from а particular pod and those which 
might be merely constituents of what Gregory has 
referred to* as the air ‘spora’ 

The marking of was discussed with Dr. 
A. B. Hadaway, Colonial Insecticide Research Unit, 
who suggested the Шу of applying в substance 
such as salicyl e, which fluoresces in ultre- 
violet light, as a means of recognizing sporangia from 
& particular source. Tests were started in which a 
saturated solution of salicyl aldazme in water was 
spreyed on. to the sporangia-bearing surface of an 
affected pod in the fleld. Disks were then placed 
above the pod as already described. The diaks were 
afterwards examined under the microscope with an 
illumination source rich in ultra-violet light. Prelim- 
inary attempts were unproductive, в y be- 
бап көлсу! Мкр ошип soluble to give 
an adequate deposit on the sporangia sn situ. It 
seemed desirable to use a more soluble substance 
in order to obtain & greater concentration on the 
sporangia. However, before the use of salicyl aldazine 
was abandoned, this substance was applied to spor- 
angia in the dry form, using a small hand bellows. 
Later, when the disks were examined, & few sporangia 
were found with particles of salicyl aldazme adhering. 
This procedure suffered from the disadvantage of 
introducing an extremely artificial condition, in that 
the take-off and dispersal of a eporangrum would be 
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affected in'an unknown way by the accompanying 
particle. In seekmg в suitable soluble substance 
for use in these studies, І am greatly indebted to 
Mr. J. A. Radley, Industrial Research and Develop- 
ment Laboratories, Reading, who suggested and 
supplied samples of three substances (primuline 
4.150 1.01.) (ОД. No. 819); rhodamine 6 GDN 500 
(1.C.L.) ; stilbene derivative) for trial in Nigeria. In 
the course of preliminary but not exhaustive tests, 
it was decided that prmnuline 4.150 would be the 
most suitable of the three substances supplied. It 
was used exclusively in further experimenta and is 
later referred to here as uline, for the sake of 
brevity. ee ee ee вного 
cent by weight at 30° С.) and gives a greenish-yellow 
fluorescence. When & saturated solution was sprayed 
on to sporangia in situ, they were readily stained 
by the primuline and became very conspicuous in 
ultra-violet light. Incidental observations indicated 
that primuline did not exert any toxic effect. 

Sporangia showing the characteristic primuline 
fluorescence have been observed on disks exposed 
in rainless periods when take-off apparently occurred 
in ‘dry’ air. The number of sporangia per diak has 
averaged 0-3 per 12-hr. period. Larger numbers of 
sporangia (average 1:4 per disk per 12-hr. period) 
were obeerved on disks exposed during periods when 
rain fell, suggesting that rain-splash take-off had 
oocurred. It has already been that spor- 
angia are dispersed in splash-droplets'. 
Non-fluoreecent sporangia were observed on Bome of 
the disks examined ; these may have come 
from the air ‘spore’ ; but it is also possible that they 
may have been sporangia from the primuline-treated 
pod which had escaped treatment. 

The procedure used for these observations оп dis- 
dual At РА та Sabor by marking spor- 
ах sq Mar кар: звы to oon- 

henomenon of take-off in ‘dry’ air. It is 
бө сю о this technique сап be usefully applied 
to similar studies with other fungi. Detailed results 
wil be published elsewhere. 

This communication is published with the per- 
mission of the r-General of Agriculture, 
Nigeria. I am inde to Imperial Chemical In- 
dustries, Dyestuffs Division, for information on the 
solubility and fluorescence of primuline 4.150. 


C. A. THOROLD 
Department of Agriculture, 
Moor Plantation, 
Ibedan, Nigeria. 
' Thorold, О. A., Nature, 170, 718 (1952). 
* Gregory, P. H., Nature, 170, 475 (1952). 


[4 
Somatic Selection in Fungi 

Ix a recent communication, Celpouroe! reported 
that prolonged selection of sporul&ting material from 
recent single or maas spore isolates of the fungus 
Oeroospora musas gradually increased the intensity 
and uniformity of sporulation in later cultures even 
though the spores selected were always of asexual 
origin. He suggested that if the original wolates had 
been heterokaryotio this observation was in agree- 
ment with the gradual sorting out, by selection, of 
a nuclear type having a greater spore-producmg 
potential. Although this is a poasibility in the case 
reported by Oalpouxros, a similar situation has beon 
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enoountered in my own experiments under conditions 
whare Hiterokaryosis” ie muled ont мага poieible 
explanation. 

A normal culture of Aspergilhis nidulans has both 
asexual conidis (which are always uninuoleate) and 
sexual ascospores. Transfers may be made by 
conidia, ascospores or hyphal tips. In the course of 
routine maintenance it was noted that after a few 
transfers by single conidia the formation of peri- 
thecia became progreasively delayed and infrequent ; 
until after the fourteenth tranafer no perithecia were 
produced. Since this fourteenth er the line has 
Кынаш повеса) foe tore tad year After the 
fifth and ninth conidial transfers, however, 
ascospores were used for starting new cultures. ун 
these gub-lines germination of ascospores was initially 
poor; but after several generations of transfer by 
ascospores, germination and perithecial formation 
improved until the lost characteristica of the normal 
culture had been regained. 

A series of tranafers by single ascospores for the 
ввооврога! line, made in parallel with the oonidial 
tranaferB, led to a marked decrease of asexual spores. 
From the third and ninth generations of this line, 
sub-cultures were y transferred by single 
conidia, and the sub-lines also regained the normal 
balance of sexual and asexual spores. Thus a change 
ooourred in these two lines in the direction of the 
method of propagation (sexual or asexual) used, and 
it was reversible by reversal of the method of propaga- 
taon, In the asexual line the gradual change reached 
its extreme in an irreversible change to an imperfect 
form. 

An observation probably related to that in Asper- 
gilus was made on homokaryons derived from re- 
cently isolated hetero ons of Pentallnen oyclo- 
pium’, which is known only in the asexual form. In 
this case colonies arising from single uninucleate 
conidia varied m their sporulation, the more fertile 
arising disproportionately often from spores formed 
early in the life of the parent mycelium. Transfer 
by hyphal tips or sterile aerial mycelium = to 
lead to a delay in sporulation if not to a decrease 
in the number of spores. On the other hand, parallel 
cultures obtained by oontinuous transfer 
single conidia resulted in & gradual increase in 
intensity of sporulation. The changes were found to 
mne л 

a preliminary investigation into the inheritance 
Козу acento nidulans an autonomous yellow 
spore mutation was introduced into the 
selected line with sparse conidia, and a heterokaryotio 
association formed between this marked line and the 
oonidial-selected line’. The newly formed hetero- 
karyons sporulated freely, giving both green and 
yellow conidia. They also gave a normal number of 
perithecia, some of which originated from the mating 
of two nuclei from the sexual type parent (being 

i by their giving progeny all with yellow 
oonidia), some from the fusion between nuclei from 
the sexual and from the asexual type parent (which 
gave mixed progenies with yellow and green conidia), 
but some also from the fusion of two nuclei from the 
asexual type parent (which gave only progeny with 
green conidia). АП spores, whether green or yellow, 
sexual or asexual, gave mycelia with a normal ratio 
of conidia and perithecia. Thus, not only are the 
nuclei of the asexual type parent capable of giving 
bacs ee oe oe ee 

heterokaryon but they are still capable of doing во 
7 following their extraction from the heterokaryon by 
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means of asexual conidia. We can only conclude 
therefore, that the difference between the two seleotior 
Imes is extranuclear in origin. 

Since in fungi all cells, capable of reproduemg 
at all oan form complete organisms and in doing 
во generally give identical results, the differentiatior 
between аа hyphs, oonidiophoree and veget: 
ative mycelia must be due not to the nucleus 
but to the oondition of the lasm in the 
differentiating region. The normal nuoleus is capable 
of determmmg and. responding to the full range 
of differentiating cytoplasm so that a full range o: 
organs is produced ; but mutated nuolei are knowr 
which fail to give this full range, as, for example, 
where non-sporulating forme are produced (Ponte. 
corvo and Gemmell‘, Sansome‘, Hansen and Snyder*). 
That the differences in A. nidulans considered above 
are not of this nuclear kind is shown by the ability of в 
рен бусы ae ee 

PD M 
the heterokaryon. The failure of differentia. 
tion must reside in the cytoplasm. Now oytoplaamic 
differences can arise from chance irregularity ir» 
distribution of self-reproducing bodies, or fromm 
environmental changes or from nuclear action. In 
higher organisms, nuclear genes play the predominant 
part in differentiation by ther orderly oontrdl of 
cytoplasmic change. In the present case to relate 
the progressive and reversible changes in spore fre- 
quencies to nuclear differences would be to imply a 
progressive and reversible rate of mutation of a very 
unlikely kind. It is much more likely that in both 
e cun dee RE 
that perhaps spring from non-random distribu- 
i E нц This could arise by differential 
multiplication under environmental stimulus (relat- 
able perhaps to stalmg of the medium) or as в normal 
outoome of differentiation. Irrespective of the origm 
of these cytoplaamio differences, aa a result of the 
selection practised here, they have been progressively 
Poe EP ee eee more permanent differences such 
as distinguish tissues in higher organisms have, been 
attained. It would seem that one differance between 
fungi and moet higher organisms lies in the leas 
effective co-ordination of cytoplasmic changes, that 
B o OR TEE ee 
nucleus m the fungus. Even so it would appear that 
cytoplasmic differences can be built up and broken 
down by somatic selection in rotifers’ and Lemna’; 
во that the control of the fungus is related to changes 
in higher, organiams. The information to be gamed 
from the fungus would thus appear to be of potential 
value to our understanding of the process of 
differentiation in general. 

I am indebted to Prof. K. Mather and Mr. L. G. 

Wigan for helpful discussion in the preparation of 


this report. 
J. L. JINKS 


Agnoultural Research Council 
Unit of Biometrical Genetios, 
t of Genetios, 
University of Birmi 
July 10. 


1 Galponsos, L., Nature 178, 1094 (1084). 

* Jinks, J. L, Heredity, €, 77 (1952) 

з Pontecorvo, G., Recent Advenoes in Genetics, B, 142 (1953). 

t Pontecorvo, G., and Gemmell, А. E.. Nature, 144, 514 (1944). 
‘Sansome, Н. Б., Trens. Bri Mycol. Soc, 31, 66 (1947). 

' Hansen, Н. N., and Bayder, W. O., Amer. J. Bot, 30, 419 (1948). 
1 Lansing, А. L, Annals N.Y. Acad. Sci, 57, 455 ПОН). 
Ashby, A, and Wangermann, H., Anmals N.Y. Acad, Sol, 57, 476 
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Prolonged Stimulation of Wool. Growth 
following Injections of Ox ‘Growth 
Hormone 


Dorme an investigation of the pituitary regulation. 
X wool growth, various ox anterior pituitary pe 
rations were injected into normal sheep 
heep were individually fed a constant кези тус 
‘ation, and wool growth was measured by olipping. 
wan area of 20 om. x 20 om. defined by tattoo lines 
in the midside of the body at 
veekly or fortnightly inter- 
vals. The wool samples were 
xtracted to remove ether- 
-oluble and water-soluble 
(ream, and the oven-dry 
yeight taken өв a measure of 
wool growth over the period 
2etween two stoceasive olip- 


pings. 

In the first experiment, four 
»weg (two Romney Marsh and 
vwo Suffolk) were each injected 
with 4 mL, daily for fourteen 

«days, of an alkalme saline ax- 
miract of ox anterior pituitary 
«lands (F.G.S. 289) prepared 
as described by Young! and 
Reid’, Four ewes (two of each 
breed) were maintained as 
controls. Wool growth was 
measured over two prelimin- . 
ary periods of fourteen days 
each prior to commencing in- 
jections. Wool growth there- 
after was rl карм. ав 8 
peroentage of correspond- 
ıng mean value for the pre- 
liminary period. During the " 
first week of injeotions, wool 
growth m the treated 
was significantly (P < 0-01) moreased by 17 per оеп 
above that of the controls. A reverse effect waa seen 
during the second week of injections, the wool growth 
of the treated group being 14 per cant below that of 
the controls. This effect was not signifloant, one of the 
control sheep being sick during the week and showing 
a depression of wool growth. The value for this 
sheep was omitted from the comparison. After 
the cessation of injections, wool growth of the 
treated sheep signifloantty (P < 0-05) increased 
relative to the controls, the difference reaching nearly 
30 per cent fourteen weeks after the cessation of 
injections, and gradually disappearing over the next 
ten weeks. There was no significant difference between 
the two breeds in their responses to treatment. The 
piden extract used was rich in growth hormone 
ub- also contained prolactin, thyrotrophic hormone 
and luteinizing hormone in good amounts. 

In another experiment with ewes of the same 
breeds, four ewes were injected daily with 5 mgm. 
л addas idc Ce eee The 
effect on wool growth is shown in Wool 
growth im treated ewes of both et lar 
relative to the controls throughout the period lot 
injections (P < 0:01) and continued above the oan- 
trol-level for twenty-nine weeks after the cessation 
of injections (P < 0-01) when the experiment was 
terminated. The stimulation of wool growth was 
greater in the Suffolk than in the Romney Marsh 
ewe both during and after the injection period. 


PERCENTAGE Of PRELIMINARY PERIOD WALOE 


WOOL GROWTH ~ 
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When similar were carried out with 
Lincoln ewes, & stimulation of wool growth was 
obeerved during the period of injections of both 
anterior pituitary extract and growth hormone; but 
the response disappeared soon after the cessation 
of injections except m three ewes (two out of twelve 
ewes injected with anterior pituitary extract, and 
one out of eight injected with ox growth hormone). 
One cannot be sure, of course, that their individual 
responses were, in fact, due to the treatment. 





WEEKS OF 


Fig. 1 


EXPERIMEMT 


It was postulated that the prolonged posee! 
wool growth recorded with the Romney 


Bub ewe wars dus cto an пишу хаш 
resulting in an increase m the secretion of growth 
hormone by the sheep’s own pituitary or в decrease 
in ite rate of destruction. e sera of the injected 
sheep were accordingly tested for antibodies to ox 
growth hormone by the tannic acid hamagglutina- 
tion reaction’. The resulta of these testa have been 
described elsewhere‘. Antibodies to ox growth 
pall ы тол ылышы Gee 
ee No алу, The titre was 
etes with the sire of the wool 
but too few observations were available to estimate 
the correlation with accuracy. More work is in 
progreas to test the hypothesis further. 
I am indebted to Dr. E. Reid for his collaboration 
дарон нарын ачыш 


the above experiments i dv К 
FHRGUBON 


Department of Anrmal Pathology, 
Milton Road, 
Cambridge. 

April 27. 


* Division of Animal Health and Production, Commonwealth 
Research Present address : 


Bolentific and 
ا ا‎ of Veins DUAE. Universlty of Sydney. 
1 Young, Y. G., Bni Med. J., ЇЇ, 897 (1941). 
"Бей, H, J. Budoorincl., 9, £10 (1953). 
* Boyden, 8. V., J. Кар. Mel., 93, 107 (1951). 
i Ferguson, K. А. and Boyden, 8. V., J. Bmdecrinol., 9, 261 (1963). 
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FORTHCOMING EVENTS 


Wednesday, September Ist—Wednesday, September 8th 
Barr ASSOCLTION FOR THR ADYANONXGENT OF BODENON (st 
Oxford).—Anrmual Moeting. 
Wednesday, September | 
At 8.80 p.m.—Dr. Н. D. adrian, OM, FES.: 
Human X ^ (Presidential Addresa). 
Thursday, September 2 


At 10 am—ftr John F.R.S.: ‘Rect Developments 
in Nuolear 


Physa” (Presidential Section A). 
At 10 am —Bir ohn Lennard-Jones, P. H.8.: denen Ideas in 
Аў 10 am-—Sr Gavin R. de F.R.B.: “Archaeopteryx and 
Brointion™ 


(Presid anal Afdrem, Section D). ` 
At‘ 10 &m.—Prof, W. 


“Bolence and 


(Presidential Address, Bectzon 
At 11.45 a.m.—Prof, L B. н, ‘Reoant Studies tn the 
oon eb, Brew A REN. теш 
Pm — - ИШ 
Study of the Borsone” foal Adres, x. 
Friday, September 3 
mE 10 am.—Piof, Н. А. G. Robmeon: ‘The Structure 
the Bnitsh Boonom n F). 
A 10 eU Wi YX.R.8.: ' Bffect of New 
Addrem, Bection G 
Wheeler:  ''Oolomal 


At 10 a ma Sir 
om nal Gould 
At 10 &.m.—Mr. Ronald ‘The Teacher in the Twentieth 


А, Becton D) 
At 10 am—Dr RB a в: ME 116 Industry and 
At 1130 aim.—Pro(. J. A. Steers: '"I'he Coast and tbe Geo- 


gr&pber^ (Presidential Address, 
At 8 p.m.—Prof. W. M. Le Gros 
Fallacy in the Btody of Fossil] Man". 


Sunday, September 5 
At 8 p.m.—Prof. О, A. Coulson, Р.ҢЬ.8.: "BSaenoe and Heigion". 


Monday, September 6 
обете О. J. Btabblefield, F.R.S.: ‘The 

of Paisontology to В (Promdental Address, Section 
At 10 am—Prof : 


“The Belef of 
destion D D. 
At B p.m.—Dr. F. P. Bowden, F.E B.: “Friction”. 


APPOINTMENTS VACANT 


APPLICATIONS ars invited for the following &ppomimenis on or 
dates mentioned : 


first- or second-class honours degree or equivalent 
in obemistry, preferably tn phymoel 
obemustry), the Ministry of at research 
manly m south of Bngiand—The of Labour and National 
8.W.1, T AAA АЙ » 
0 IN GROGRAPHY—Ihe Hegwiar The 
Univermty, Sheffield (Beptember 11) 
* Oyra (wrth an m or 
senco or valent qualifica TIN ON OF BUILDIMG 


0 
, The 
(gradusie, with qualificaons and/or in 
bee’ al engineering) fe Rex 
Horanoonro-— The А Unrermiíy, Manobester 15 


and/or 
NUUS DuxmegnG oF ÀMINXRALE AND Coal PREPABATION— 
The Hegistrar, Ths анау: Leeds 2 Bap tember 27). 
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phymeosl] oceanography, thema or physis, and t 
spend several Sidi ger Mi ie) DK ee De 
PUES ATEE eee A (Beptem 


Онт or eC ana (mith А frei- от seoond-ilas bonour 
degree ог equivalent in or camper ash aud. wiin 
graduate research, eryerionon a Ont Dp, Port 1 Mina, k 


en QE ор а, conditione 
mal Um Tabon and ona] Barrion, Tea x us 


вата. т (К), 26 Kung Street, 

Ell ag N fist- ор ессе: honoir m physic 
and expertenes of instrumentation and devel 
ment) ги тни Боскит статон DEP. Ашу of Bupply 


The f Labour and Viral Borvon, Technion 
tnd Samniifio Register (K), 20 King Berest. London, B 1, quoting 


BE 
ASSISTANT nthe fel of рукы Обери (reer 
linetics)—The Secretary, College, Hester 

Bg IERI Do m FE 


ica and ability 
foc dba at which will mainly const of examining 
gramland 


dd Maid scieniiflo literature on 
Director, Commonwealth B 


Wi 
Berks, 209, 
in mr таша ( тануў 

or ma or 
i 03 yate E линге, ылга 
in several of 5 engineering, чыш 
каша, Gate ot at ара in 
ieme The Ministry of Labour end Н Teohnioal and 
[rn aar 05, и Ting see d London, 8.W.1, quoting 
Bxx:ox DuxrikTXHNT от BOTiMYI——The 
Sene. Badii College (O iver of London Hecate Pick, 


London, N.W 


REPORTS and other PUBLICATIONS 


(not included ta the monthly Books Supplement) 
Great Britain and Ireland Ms КЎ +' 


Trossachs. 
үп+80+1 mep. (London: Н.М. Statonery Оов, 


: 
1964. 

п} 
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Word Health Organuaton. Technical Bere No. 83. 
aiotindology of Platting an integrated Hoalth Programme foe ure 


Areas. Second Report of the (tes on Pubhe Health 
Administration. e af ral 0.25 dollam; 1 Swiss franc. 
Technica] Report : First Oonferenoe of 
National on Vital and Health Ba on e Pp. 22 
Ы. Od. ; 0.25 dollars; 1 Swiss franc. No. 86 


Ebyn Tabia. 

William Himer Forsythe. (Publication 4169.) ИА (Waste 
10 sloth. T Е К Б? 
Umited States Department of Bullen 
їр. ма Insects and Diseases of Pecan and ther Oontrol 


ue 


Pbi: NT De W Бега 


сепи. 
ous апа Gout p. О 
toy УКА 
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: SOCIAL RESPONSIBILITY IN THE MODERN WORLD 


ECENT presidential addreases to the British 
Association have frequently oonsidered the 
-«npaob of science on society—generally an aspect of 
hat impact which the president could discuss with 
pecial authority—and have sought to indicate to 
he layman some implications of the advance in 
«nowledge and technique for the world to-day. That 
esponsibility is frankly accepted by this year’s 
xegident. Dr. E. D. Adrian, whose address is printed 
in p. 488, believes that the Association should show 
he layman where the scientific age is leading him 
wand that the succeas of the Association's meetings ів 

o be judged by its impact on public opmion. 

The theme of Dr. Adrian’s address, however, is not 
«о muoh the impact of воіепое on society, as ita 
4npaob on man himself. To appreciate the differance 
mt ig unnecessary to look back so far as Dr. Adrian 
saimself did, to the famous meeting of 1860 which, as 
le pointed out, emphasized both that man himself 
part of the physical world and also man’s determ- 
nation to go on searching for truth—a determination 
«which has been sternly challenged even in the West 
during the past twenty years. We need look no 
Mfurther than the meeting at Oxford just sixty years 
ago. At that meeting, at which, in his presidential 
address, the Marquis of Salisbury referred particularly 
шо our ignorance of the nature of atomic structure, 
af the ether, and of the causes and origins of life, Sir 
BOliver Lodge gave the first public demonstration of 
wireless signallmg by means of electromagnetic waves, 
and Lord Rayleigh and Prof. Wiliam Ramsay gave 
= preliminary account of a new gaseous constituent 
aof the atmosphere. The isolation of argon and helium 
and the other rare gases still lay in the future, with 
Becquerel’s discovery of radioactivity. Even when 
Boext the Association met at Oxford in 1926, although 
Rutherford had indicated the possibility of atomic 
Mission at & price, the discovery of the neutron lay 
half a dozen years ahead. Atomic physics and radio- 
wchemistry were still to develop, and even broad- 
cdsting was а relative novelty which had yet to exert 
ite full power over the mind and habita of society. 

On any comparison of the impeob of scientific 
discovery and its applications on society between the 
meetings of the Association at Oxford in 1894 and 
1926, and between that of 1926 and the present, the 
changes in habit, in opportunities for good and for 
ill have been far more profound in the second period. 
Ав Dr. Adrian pointed out, in atomic physios we face 
discoveries which oould be used to devastate half 
the world, and if so applied would at least make life 
in the other half extremely precarious. Moreover, 
the direct effects of atomic explosions, though of chief 
concern to the strategist, are not the only dangers: 
repeated atomic explosions might lead to a degree 
of general radioactivity which no one can tolerate or 
escape. The dangers of contamination associated 
with the supply of atomic energy for industrial use 
can be avoided by suitable precautions; but in a 
major war such precautions would soon be set aside, 


if indeed they could be organized effectively. Dr. 
Adrian is almost certainly right in suggesting that a 
long war between powers well armed with atomic 
bombs would involve an order of radioactive oon- 
tamination which neither victors nor vanquished 
could escape. 

This additional riak of catastrophe does not, he 
atgued, make our predicament much worse than that 
of earlier generations. Our predicament is the inevit- 
able result of our curiosity and of the physical nature 
of the world in which we live; but if we oan make 
our behaviour worthy of our increased knowledge, 
we can live safely. In other words, scientific advance 
has inrposed on man the need for standards of conduct 
and forms of social organization which are appro- 
priate for the new powers which are put into man’s 
hands and the changed conditions under which he 
has to live. If man is to use wisely and safely the 
immense powers now at hia command, he must 
&ooept the discipline that such use demands and 
adapt himeelf and his institutions accordingly. 

Advances in atomic physics are not the only 
advances in всіепое which make such demands on 
man. Advances in medical science can be misapplied, 
and drugs oan be used for subduing men's minds as 
well as for the relief of pain and the cure of disease. 
Prof. A. V. Hill two years ago pointed to some of the 
implications of the eradication of disease in the way 
of social disaipline for the backward areas of the 
world; and, as Dr. Adrian reminds his audience 
this year, а drug or a system of education which 
would make us all do as we are told, a method of 
producing radical conversion to a new system of 
belief or a knowledge of new ways of rousing patriotic 
ardour, could all be used with consequences as grim 
as the genetical deterioration in a radioactive world. 
The psychiatrist who discovers a cure for paranoia 
may find he has also revealed a convenient way of 
producing it. 

How precarious is the division between the bene- 
ficial and harmful effects of any particular discovery 
has been emphasized by Mr. Charles Morgan and 
other modern novelista ; and it cannot be too firmly 
insisted that if we continue to tolerate war, there is 
no kind of solentiflo investigation which might not 
be used for making war more destructive, no discovery 
in the fleld of human conduct which could be 
guaranteed harmleas. The alternative to social dis- 
cipline is, in fact, the renunciation of the whole 
proces of discovery and investigation. To rely on 
increased knowledge for defence as well as attack is 
more likely to postpone than avert catastrophe, and 
the core of Dr. Adrian’s address lies in his plea for 
the individual and social readjustment which these 
grave possibilities demand as a oondition of the 
continuance of civilization. 

The scientist, said Dr. Adrian, has a dual respons- 
ibility. He must apply his science to learn as much 
аз possible about the mental and physical causes of 
our behaviour, and he must study human nature to 
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prevent its failures. He cannot, however, wait; for 
the discoveries might make us act more wisely. 
He must take men and women as they are, and 
make it his task at meetings like those of the British 
Association to point out that the human race cannot 
survive more than a few thousand large atomic 
explosions whether they hit or miss their targets. 

If the British Association could make this known 
universally, Dr. Adrian believes it would have 
Justified its existence, and to do so may just come 
within ite declared purposes: ‘Чо give a stronger and 
more systematic direction of inquiry” or “to obtain 
a more general attention to the objects of science 
and & removal of any disadvantages of a public kind 
which impede its progress”. He is leas confident 
that a fuller understanding of the physiology of the 
brain or use’ of the means at our disposal bo ensure 
clear heads or even tempers after a period of strain 
or fatigue would assist materially our efforts to hve 
peacefully. Such means may diminish friction and 
misunderstanding, but we must find out what human 
behaviour is like before we try to explam how it is 
produced ; and Dr. Adrian’s address is an impressive 
plea for the many branches of social science to pro- 
vide a dispassionate study of what actually happens 
in our society. In our pattern of human behaviour 
the units are men and women, rather than cells or 
molecules, on one hand, or on the other hand the 
large groupe, with which it is often far easier to deal. 
When all allowance is made for the differences 
between ‚the unita, the general principles which 
determine their behaviour ahould stand out the more 
clearly because we are dealmg with millions and 
not only individuals. With the moreased knowledge 
psychologists now possess of the irrational factors 
which can sway the smaller groupe as well as the 
family and the mdividual, Dr. Adrian believes the 
stage is aet for what might well be the most important 
scientific development of this century. 

Scientists and laymen alike may be growing more 
aware of the value of social investigation and of the 
degree of certainty it could bring; but they are 
scarcely as yet convinced that the kind of observation 
that the social scientist can make is really objective 
and precise. Few are ready, as Dr. Adrian remarks, 
to believe that the social scientists are more open- 
minded than themselves, and that they are capable 
of the open-mindedness and an almost superhuman 
power of selection which the nature of their material 
demands—of seeing the wood as well as the trees in 
it. Recognition of the difficulty of controlled experi- 
thenta encourages reluctance to act on the findings of 
social scientists even when ‘we can see that there are 
facta to be ascertained about our relations to one 
another, our usefulness in society and about the risks 
we take, and that the search for these facta could be 
conducted on reasonably scientific lines. 

While therefore the social scientist deserves more 
' generous support and a fitting place in the full stream 
of academic life, we should not expect too much. 
We may well find out a greet deal &bout the tensions 
which lead to war without seeing how to eliminate 
war. Nevertheless, biological studies warrant the 
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suggestion that human bemgs are not to be though 

of as incapable of improvement. Alone in‘ the 
animal kingdom, we possess a nervous system which 
enables us to order our ideas in words, and a war 
of thought which allows us to compare a new problen» 
with an old; and our increasing background o 
experience makes Dr. Adrian confident that we ar 
constantly acquirmg new habita and new ways o 
thought. Our brains must have been so modifled b 
what we have learnt that they are physically an 
chemically different, and better adapted for th 
complex social life of our time. We have mon 
knowledge at our disposal, and if all goes well ‘with 
our training, our braims should be more civilize 
than those of our fathers, and those of the hex 

generation more civilized than ours. ` ‘ 

It may well be that the scientific Investigation o 
mankind can help the process of civilization bym 
determining the weak points in our equipment ano 
suggesting remedies; though such scientiflo activities 
may play only & limited part in the development o 
human society im this scientific age. The power we 
have acquired over the forces of Nature may indeed 
permit us to inarease our mental training as well ae 
our standard of comfort; but it does not follow that 
in many parts of the world the university, as we 
know 1, will play the part in civilizing the most 
intelligent citizens that Dr. Adrian predicte. The 
university oould not, admittedly, have opened its 
doors and extended its influence without the very 
inventions that have been blamed for our troublee— 
cheap printing and improved means of communication= 
and transport. Whether the university is to be & 
fully effective civilizing mfluence depends on two» 
factors: the threat to intellectual freedom, and our 
sense of social responsibility and self-disorpline. 

The control over Nature which science has given 
us has enabled us to improve our natures by more 
education in the arts of civilized living, and we may 
be able to do Bo more rapidly if we extend our insight 
into human behaviour and if we know where we are 
going. But we can no longer take it for granted that 
the British Association and other bodies will be able 
to foster this and every type of mquiry. Although 
it is human nature to inquire, to learn by experiance, 
and to profit by what it finds out, that instinot, that 
right of inquiry, is threatened to an extent unknown 
since the Association was founded. Not only in 
Germany, in Italy, in Japan, in the U.8.8.R., in 
China, but even in the United States, man’s right to 
knowledge and freedom of investigation have been 
ohallenged to an extent which made, for example, 
Columbia University centre ita bicentennial oelebra- 
tions around the theme “Man’s Right of Knowledge 
and the Free Use thereof”. 

That threat cannot safely be disregarded while we 
seek to foster investigations which may indicate more 
precisely exactly how such anti-scientifio farces arise 
and just how it is the values and ethics of science and 
of saholarship generally come to be repudiated. By 
and large, mankind knows why those values and that 
ethic are sometimes repudiated.- It is not fresh 
knowledge that will enable mankind to restore 
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renerally the conditions in which oreative work 
Bilourishee, and solutions for the problems of mankind 
ware sought with uninhibited, vigorous and imaginative 

ninds: it is moral courage to act with wiedom and 

‘esponsibility on what we already know. 

No survey of the horizons which man’s mind has 
ret to explore, and no plea for freedom of mvesti- 
ration and for clear unhampered communication of 

-deas, is adequate which takes no account of this 
wed for wisdom and responsibility. ‘We have,” said 
Jir Charles Sherrington, in his Gifford Lectures on 
‘Man on His Nature" (p. 404 ; Cambridge University 
Presa, 1940), “because human, an inalienable pre- 
‘ogative of responsibility which we cannot devolve, 
10, not as once was thought, even upon the stars. 

We oan share it only with each other." Dr. Adrian 
nentions such social responsibility ; but he does not 
lrive home the real sharpnees of the threat in anti- 

-4cientifle and cultural trends to-day, or the challenge 
o individual as well ав to social responsibility. 

Every generation of mankind has to re-make ita 
ralture and ita values and to re-adapt its institutions 
^ the demands of changing ciroumstanoes and іп the 
ight of new knowledge; the tempo of change in 
yor generation ів such that our intellectual, social 

-nd political processes increasingly fail to keep 
«breast of contemporary needs. Hence there are 
«trains and difficulties not only for institutions and 
she body politic, but also for the individual. It is 
4n pert, of course, a problem of communication, of 
assisting the individuals who make up the mass of 
society to understand what is happening under the 
umpaot of science, of integrating scientific thought 
ind tradition into the rest of the general culture of 
our time. Only by so doing can we prepare men and 
women for the discipline demanded in an age of 
atomic power, broadoastmg, television, aviation and 
the new powers of controlling disease, and leave them 
sno longer bewildered by natural forces they do not 

»omprehend, victims of ignorance, superstition and 

Wear. 

We can accordingly only draw comfort from the 

belief that new techniques and the growth of higher 
education will make succeasive generations more 
sivilixed if scientists address themselves seriously 
both to the task of exposition and interpretation, 

mnd to that of studying the limitations of our existing 
wotellectual tools and frames of thought and their 
adequacy for the relations and conditions of to-day. 

As Dr. P. W. Bridgman has pointed out, we have to 
examine such social concepts as human rights, duties 

апа responsibilities in the hght of the environment 
with whioh technological change has surrounded 

«Һет, and to revise if need be the conceptual founda- 

sion of our social and political system in the light of 
such an examination. In particular, we must have 
wegard to the imperfection with which social organ- 

"ration fonctions in large communities, where the 

undividual is liable to lose the sense of community 

and responsibility, and where what were virtues in a 
small community may even be inverted. 

Dr. Bridgman may well be right to suggest that 

any such appraisal will result in a society in which 
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relations between the individual and society rest on 
virtues comparatively unfamiliar. What is even more 
important, however, is that the process of human 
improvement which he and Dr. Adrian visualize does 
not rest solely on the furtherance 6f scientific inquiry 
into problems of human or civil biology, the physio- 
logy of the brain, human behaviour and social, 
industrial or economic relations. It resta equally on 
the co-operation and understanding of the ordinary 
oitixen—on the sharing with him of the responsibility 
of which Sherrington spoke—-and working out with 
him the changes and adaptations required to avert 
the grave dangers to which mankind is exposed and 
strengthen the control which at present we exert. 
Whether the future is regarded with pessimism or 
with optimism, however, depends leas on the ability 
of men and women to adapt themselves to new 
circumstances or on the number of those trained to 
cope scientifically with their environment, than on 
the capacity of men and women to exercise the self- 
discipline demanded. It also depends on the wisdom 
and imagination which informs their political and 
social decisions, and on the emergence of standards 
of conduct, ideals, traditions and values and a view 
of life no lees noble than those that inspired our 
forefathers and ensbled them to hand on to us 
so rich a cultural and spiritual heritage, in which 
science itself is one of the great human endeavours 
and experiences. 


THOMAS JEFFERSON, UNITED 
STATES PRESIDENT AND FARMER 


Thomas Jefferson’s Farm Book, with Commentary 
and Relevant Extracts from Other Writings 
Edited by Edwin Morris Bette. (Memoirs of the 
American Philosophical Society, Volume 35.) Pp. 
xxuii+178+552+8 plates. (Published for the 
American Philosophical Booiety.) (Princeton, N.J. : 
Princeton University Prees; London: Oxford 

University Prees, 1958.) 15 dollars; 120s. net. 


is & remarkable faot that two of the great 
founders of the United States were not only 
busy stateamen but also large farmers deeply inter- 
ested in improving their land and in raising the 
standards of their own and their neighbours’ agri- 
culture. It is gratifying to us in these islands to 
recall that it was to Britain that they looked for 
the models on which to work, and which they were 
able to modify successfully to suit their local oon- 
ditions. British students of agricultural history are 
familiar with the vohune of letters written by George 
Washi to Arthur Young giving an account of 
his husbandry at Mount Vernon, Virginia, as well as 
more general information about the rural economy 
of other parts of the country: this was published in 
1801, two years after his death. The American 
te ee ee ee 
Farm Book” of Thomas Jefferson, who lived 

a Montieslio, near Charlottesville, Virginia, about 
125 miles south-west from Washington, D.C., and 
who, like other Virginians of the time, increased his 
estates until finally they extended to some ten 
thousand acres. Much of his property was woodland ; 
but several hundred scres were cleared and farmed : 
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ur uu eee 
rting, providing not 
кк oF ibo Bed Bat i auth Ў ААИ 
work-people and their rir qe frio for the car- 
penters, and othen necessities. 

Thomas Jefferson waa born in 1748, was educated 
ab the College of William and Mary, urg, 
- and began life as a lawyer; at the age of twenty-six 
he entered publio life, continuing therein for some 
forty years. His father died while he was still a boy, 
leaving him five thousand acres; another five 
thousand came to him later from his wife's father, 
but he had to leave them in the hands of managers 
who were not particularly competent. On his return 
from France “a ten years abandonment of them 
to the ravages of overseers”, he wrote in 1789, "has 
brougbs on them.» degree of degradation, fer beyond 
what I expeoted" in intervals of his active 
public life—the longest was from 1793 to 1796—and 
after his retirement from the second term of his 
Presidency in 1809, did he have time for close super- 
vision on his own land. 

The "Farm Book” covers the period 1774-1828. 
It is more of & note-book than & systematic diary ; 
but the editor, Mr. E. M. Betta, of the University of 

Virginia, has included a number of Је етвоп'в letbera 


The work was done by Negro slaves, of whom he 
had abous two hundred; as they increased by birth 
any superfluous ones were Bold: the sale of & man 
for £100, the purchase of a woman and two sons for 
* £210 and the tranafer of eleven for £550 are 

the entries. Thay asan co have boon wall bakod 
"well looked after; in principle, Jefferson favoured 
abolition ; in practice, he its impossibility. 
For their food they were provided with maize meal, 
wheat flour (which they preferred), pork (600 Ib. a 
узаг for a man and his wife), fish and 


necessary dé ooneidereble Guanes DR 

water were liable to be added im transit. 
The cash crops were tobacco and wheat ; dar Home 
consumption large quantities of maize were needed. 
In’ the early days, Jefferson's farm manager had 
concentrated on maize and tobecoo, growing them 
in в two-year rotation. Little manure was used, and 


heavily. Following Washington, he recognized the 
need for в rotation of crops, including clover, on the 
Norfolk lines, and among others he tried a five- 
OOUrTBe : dicte maize, wheat, clover. He used 


was lost, eee because of forest 
obviate this he designed ‘ з ен Сын Бе 
to be set up in the middle of the field which is to be 
dunged, and soil our cattle in that"—en anticipation 
of the modern bail. However, he 
that manuring might be uneconomical: “we can buy 
an acre of new land cheaper than we can manure an 
old one”, he wrote. 

He began hia publio life in the firm belief that 
the country should be predominantly кши 


and “the corrupt cities they bred", should remain in 


NATURE 


September 4, 1954 уо. 174 


Europe, exparting their goods to America in exchang: 
for tobacco. After the war with Britain, however 
he favoured more self-sufficiency. 

He had в flair for mechanical invention, am 
perhaps his best contribution to agriculture was hi 
discovery of an exact formula for the constructior 
of the mould board of a plough that would cause th» 
minimum of friction in its passage through the soil 
He experimented ; he had many pigs— 
he kept a breeding sow for every two labourera— 
and he gives details of the amount of maize require 
to fatten a pig: one bushel, he said, will produce 
10 Ib. increase in weight: assuming the bushe 

the usual 60 Ib., the result is within abou 
10 per oent of the figure given by the much late 
Danish i 


Jefferson was not only & statesman and an ad 
vanced agriculturist, he was also a man of wide educa 
tion; this, however, did not save him from the fate 
that has at times befallen other agricultural improvers 
he kept open house for hie visitors and was often it 
debt ; „Һе might have died a bankrupt but a public 


The book is sumptu and is wel 
worthy of its disti subject : it is в rich store 
of material for students of the 


of that important peri 
sophioal Society is to be congratulated on ite enter. 
ise in arranging for production of the book, anc 
. Betta for the igious labour and carefu 
scholarship he has devoted to ite preparation. 
E. Јони Ңовашцг 


MODERN CYTOLOGY 


International Review of Cytology | 
Edited by 8. H. Bourne and J. F. Danielli. Vol. 2. 
Pp. xi--545. (New York: Academic Press, Ino 
London: Academic Books, Ltd, 1053.) 11 dollars 

YMPOSIA and volumes of reviews must at one 

time have been intended to spare scientists the 
burden of reading the original literature in fields ой 
research lying a little to one side of their own; but 
they have long since become a lrterary inoubus in 
their own right. This stricture applies far more to 
those reviews which are in reality mere bibliographic 
inventories than to articles of the style presented 
here. The present volume contains more than a 
dozen lengthy and carefully prepared reviews by 

workers in the flelds of cytology, cyto 

chemistry and microbiology. It is admirably Bigs up. 
—as indeed it should be, at the price. 

First among the articles of non-sectarian interest 
is HAmmerling's admirably translated review of hie 
work on Acéabularia—work which no biologist 
Should admit to being ignorant of. At the other 
extreme, Oonway’s concentrated theoretical dis- 
cusgion of the redox will presumably have the 
smallest following, for moet biologists admit, with 
unoalled-for complacency, to a total ignorance of 

. Between these extremes jp & 
number of reviews of orthodox pattern : 
аа E ы 
into, and their вірпійовпое pondered upon. Gaillard's 
summary of a wide variety of researches into the 
behaviour of cells tn vitro stands rather a from. 
this classification, and во does the article shared 
between Mudd and Sutoliffe on the cytology of 
bacterial cells. Both contain evidence that is not so 
compendiously presented elsewhere. 
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In lmurted space, only one of the several articles 
mthat deserves it oan be called specially to the atten- 
tion. of specialists in other fields : that in which Н. R. 
Mahler writes on those complex thany-stage enzymic 
mceactions which remain in gear in ocell- 
Mfree extracts containing mitochondria and smaller 
mearticlea. The kind of system that gives functional 
«coherence to the metabolio activities of the oyto- 
E кашы rear than, in do and it веетов 
be particulate rather than, in the ordinary sense, 


meather ether-like status: one feels that something of 
mthe kind should be there, but more than one obeerva- 
mtion (for example, on ultracentrifugation) that could 
wnk as an orucis oan be reoonailed to 
ite non-existence. Now that complex reaction 
sequences appear to have an anatomical as well as a 
functional unity, it might be argued that the whole 
-oonoept of ‘separate’ enzymes has no place inside the 
ell, however well it has done duty by the perhaps 
m LS Sag a tive enzymes that 

aré secreted by oells and work outside them, The 
argument is tempting, but it will not do. ‘Separate- 
ness’ does not stand or fall by separability, and the 
enzymes of complex many-stage reactions could be 
identified by specific inhibitors and substrate com- 
petences (or, in micro-organiams, by the skilful use 
of gene mutations) even if not one of tham had been 
hips As it happens, many have been ;. but what 

i t about these complex reactions is nob 
thoir divisibility but their astua] indivision, and the 
biologist will be satisfied to learn of the existence of 
a level of integration that is so much larger than the 
molecule and so much smaller than the oell. 

P. B. MupAwan 


SENSORY GATEWAY TO THE MIND 


The Human Senses 

By Prof. Frank А, Geldard. Publication in 

е Pp. x 4-365. Or York: John Wiley 
and Sons, Ino.; London: Chapman and Hall, Lid, 

1958.) 40s. net. 
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and still remains among the most re 
fields of logical inquiry. More than а third of 
Btevens’s ‘ of Experimental Psychology” 


is devoted to it. A book exclusively occupied with 
the subject is therefore to be welcomed. The present 
effort covers partly the same ground aa Piéron's 
“The Sensations”, the English version of which 
eee though in mastery of the subject 
sehe eios Аы comparison with ita distinguished 


The usefulness of Prof. Geldard’s book lies chiefly 
in itm careful review of the recent literature on those 
aspects of the subject in which he is primary inter- 
ested, and those aspects are at least as much physio- 


sources. The omiasion of any reference to the researches 
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of Piéron, doyen of anay pobor oraber, en 
more noticeable. Nor does the chapter on “The Skin 
and ita Bimuli" leave the reader with any glimmermg 
of the haptic qualities of the hand as studied . by 
Révéss or Katz. 

At one brief stage, in the chapter on colour vision, 
the author decides to drop the psychophysiological 
approach and assume a phenomenal viewpoint. It 
is:& pity he did not. sustain this second viewpomt 
muy to i He might then have found it unneces- 

sid vind pom û 


of pain. 
loo: Бете ‘Derr, 1ed to mae Ше Dopor toner 


appreciation of man's senses and of the fundamental 

role they play in the attainment of knowledge and 
the regulation of behaviour." This may be the case; 
but we shall never convince anyone that it is unless 
we extend our intereste to the and social 


to share the view that the psaychologist’s task is not 
to oonoern himself with eyes, ears and skin аа such 


THE PRACTICE OF FORESTRY 


Forestry 
By Prof. H. G. Champion. (The Home University 
Library of Modern Knowledge, No. 226.) Pp. vic 
230. (London: Oxford University Prees, 1954.) 
ба. net. 
HERE has been в long-standing need for a 
simple survey of what is meant by forestry. It 
is, of course, difficult to write an outline of any large 
subject, and the method of depends partly 


Tadia, and ho ban чата widely m othar pars of 
the world, both tropical- and haa 
accordingly drawn his illustrations a wide fleld. 
This is the distinotive quality of the book, and it 
adds greatly to ita interest. 
The book is com i and the reader may 
Test assured that he has got at least a glimpee of 
every facet of the subject. The first chapter deals 
with "Forests and Trees”, and brings together varied 
con from all over the = the oldeet 
trees, the tallest trees, the greatest girths, as well as 
short discussions on all aspecta of thé life-history of 
trees from light requirements and pollmation to 
myoorrhiza. This is one of the moet interesting 
chs; in the book. The second chapter, entitled 
“Structure of Foresta", presenta the forest as & plant 
community, discussing not only its structure in an 
ecological sense, but also the effect of competition, 
oertain aspects of succession, the classification of 
forests on climate, and the ecological inftnences of 
man on the forest. Again, the illustrations are drawn 
from a world background. Chapter 8 discusses 
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briefly the varied producta from the forest, not only 
mu de ee А т 
bamboos, fibres, resins, medicines, fodder, eto. 
Than follows a bie but inter interesting discussion of the 
history of forest clearance to provide agricultural 
land, for timber producta, and for hygienic purposes, 
such as an anti-malarial measure and for teetee 
control. 

Under the title of “Forest Influences” the author 
outlines the effect of forests on rainfall, water regime 
including erosion, wind and temperature, as well as а 
brief reference to the forest as a habitat of animal 
and plant life. The chapter on ‘‘Forest Conservation 
and Protection" discusses fire protection, control of 


agencies 

next chapter outlines methods of surveying forest 
resources, methods of extraction of timber, and the 
preparation of products from sawn timber and pulp- 
wood to wood distillation and reain derivatives. The 
next three chapters deal with sylvicultural techniques 
used in the natural and artificial regeneration of 
woods and their subsequent tending; generalities 
are spiced with sufficient detail to make them inter- 
esting. Under the title of "Growth of Crops", the 
techniques of the measurement and management of 
forests are discussed, while the chapter on ‘“‘Reclama- 
tion and Afforestation” draws its examples from the 
` Culbin Sands in Scotland to the papyrus swampe of 
Uganda. There is а short chapter on forest policy, 
law, research and education, while the last gives a 

Ho eee ree ee наказы 
paragraph, the author considers 
et he Ger ies be te 
reduction in the area at present under forest in 
certain parts of the world, particularly the less 
develo but that this loas will be made good, at 
least in by afforestation of land mi enly 
cleared of forest and also land not previously wood- 
land, but which can now be made to carry trees by 
improved. ag in Great Britain, and also 
by improved uction per acre. He has no doubt 
as to the future of wood as & major world raw material. 
This book worthily upholds the reputation of the 
series for serious but non-technical exposition of a 
subject. It is remarkable for the amount and variety 
of the information that the author haa ted so 
akilfully, concisely and lucidly. Н. M. Втнунч 


MONKEYS AS PETS 


The Monkey Book 
By Ernest P. Walker. Рр. xii--154. (New York: 
The Macmillan Company, 1954.) 0.50 dollars. 
book, by the assistant director of the 
National ооой! оа! Park at the Smithsonian 
Institution, Washington, tells the owner or would-be 
owner of & pet monkey all that he should know. Mr. 
Walker has npt only successfully supervised the 
keeping of monkeys in captivity for many years, but 
also has been answering questions on the subject for as 
long—now he has set forth his experience and know- 
ledge in an attractive volume. The book will be of 
. great value not only to private keepers of pets but 
also to those concerned with the care of monkeys in 
zoos and research laboratories. 
The work is divided into two parte; the first 
part deale with questions of animal manage- 
“ment as applied to the primates, and is full of 
valuable information ranging from feeding, cages, 
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exercise and health to psychology, and what to do 
when & pet escapes. This is excellent, and the chapter 
entitled '"Pzychology'', pointing ouf that the peycho- 
logical problem of keeping pete happy is of even mare 

than the problem of supplying them with 
food, should be studied by everyone who wild 
animals in captivity. A sub-section of the first part 


captive animals is particularly helpful. 

Tiss кесш part Of the bosk denis ayr temata 
with all the more-or-less valid groupe of species of 
living primates other than man, and e page is devoted 
to each of the genera recognized by the author, from 
lemurs and lorises to anthropoid spes. An jntro- 

ction Жее опо explanation of olaesifloation'and 

ief description is given of atative 
species of each genus, with notes on ibution, 
Ie Gee mis шш ы 
captivity, the probability of obtaining specimens 
fram dealers, and the range of market prices. A 
special feature of the book із the excellent series of 
illustrations, moetly from pho hs but some 
from drawings, that gives & splendid pictorial guide 
to the variety of forms the primates. 

The author believes that no pet, if properly treated, 
will give more satisfaction and companionship than 
& monkey. The instructions for the care of pet 
monkeys given in this book will enable owners to 


animals. 
The book concludes with a well-chosen select 
bibliography and a full index. It is a pity that ita 
very high price, for a book of ita type and size, will 
pub it beyond the reach of many of those pet en- 
thusiasta outside the United States who would benefit 


а ааа 


COALFIELDS OF GREAT BRITAIN 


The Coalfields of Great Britain 

Edited by Bir Arthur Trueman. Pp. xi+896+7 
plates. (London: Edward Arnold (Publishers), Ltd., 
1954.) 635. net. 


HIS book is a weloome successor, well suited to: 


ge еен requirementa, of Waloott Gibeon's 
in Great Bfitain", the second edition of which 


appeared in 1927. the intervening period, 
many advances have been made in the study 
of the Carboniferous coals and associated strate with 
which the present book is almost exclusively oon 

cerned. More especially, ашин ahoubl be ide 
of the logical results achieved by Bir 
Arthur and other well-known workers, 
and the detailed re-mappmg of the ooalflelda Ьу, 
the geologists of the Geological Survey. Greater’ 
precision has been achieved in most branches 
of the subject, and many of its aspecta have 
been revolutionized by discoveries of recent years, 
including, it may be added, those of the authors 
themselves. АП this material, old and new, has been 
dealt with by Bir Arthur Trueman and his expert 
collaborators with commendable olarity, and also 
adequately. Indeed, an outstanding feature of the 
work is Ња well-balanced presentation of a subject so 
charged with detail as is coalfield geology. The two 
needs which the book sims to meet, those of the 
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- and the worker m coalfleld industries, have, 
æn clearly kept m view, and both interests have 
zen served without Baarifloe of scientific method or 
; the requirements of the practical pomt of view. 
srhapa & chapter dealing with the oun of: the 
wal Measures and associated strata and their use aa 
Tatgraphical indicators may be fittingly singled 
at for mention. For ıt serves as an example of 
eatment of a highly technical subject in a manner 
=a which the resulta can be appreciated and applied 
ike by the geologist and the minmg engineer. 
The chapter dealing with fossils forms one of в 
wies of opening chapters written by Sir Arthur 
Trueman which comprise nearly a quarter of the 
olume. In these chapters, the essential points in 
gard to the geology of coal and the Coal Measures 
«ce described m an admirably simple and yet oom- 
wcehensive way. The subject of coal as a rook ів 
ое ee ee ee за 
Measures. Next, geological structures are dealt with ; 
ren fossils of the Coal Measures and their use; and 
mstly, the origm of the British ooalfields. 
Individual ooalflelds are next described in в series 
af eleven chapters. The main plan m each case is to 

ly a general mtroduction followed by &ooounte 
ut succession and structure, details of the strati- 
«raphy and, finally, notes on coal reserves, references 
eing appended to each account. Where required by 
adividual writers of these chapters, additional 
atures are moluded, such as the anthracites of 
touth Wales, and the character of the coals in other 
«ases ; the history of development of the local 
oining industry ; proved or possible extensions of a 
vorked ooalfleid; and the occurrence of igneous 
«cks, especially in Scotland. Not only ooal, but 
iso other materials of eoonomio importanse such as 
wedded iron-ores and fireclays, are reviewed. In 
;aneral, a variety of interests are served part passu 
vith more important objecta. 

A brief atatement of the authors concerned and 
ontenta of these detailed chaptera may be given. 
"rof. L. R. Moore deals with the South Wales coal- 
geld, and with the ooalflelds of the Forest of Dean, 
Momarset and Glamorgan. The Kent ooalfield and 
«ther possible concealed ooalflelds south of the 
(nglish Midlands are treated by Dr. C. J. Stubble- 
weld. The Yorkshire-Nottingham, Lancashire and 
“orth Staffordshire ooalflelds are described respect- 
vely by Mr. Wilfrid Edwards, Dr. F. M. Trotter and 
of. F. Wolverson Cope ; those of North Wales by 
"rof. Alan Wood and of the South Midlands by Dr. 
1. H. Mitchell. Accounts of the Northumberland 
nd Durham fields aro given by Dr. W. Hopkins, 
nd of Cumberland (mainly Whitehaven ooalfleld) 
+y Dr. Trotter. Finally, the ooalflelds of Sootland 


«Ё well-drawn maps, horizontal sections and oom- 
‘arative vertical sections of the local successions of 


oal-seams, together with drawings of representative 


ind zonal fossils and photographs of planta. An 
nder is lied at the end of the vo . This 
Ene work undoubtedly be widely read and be 


slosely scrutinized by the many workers concerned 
n the subject. It is one of great economic as well as 
scientific interest, and Sir Arthur Truemfn and his 
-authors are to be warmly congratulated on their 
achievement. In ita pages в critio oan find little for 
sniment except to praise, and a reader, whether 

or student, will gain both pleasure and 

ienment. J. E. RrcHuvY 
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ORGANIC CHEMISTRY IN THE 
ARTS AND MANUFACTURES 


Industrial and Manufacturing Chemistry 

\By Geoffrey Martin. Part 1: Organic. Seventh 
edition, revised by Edward I. Cooke. Рр. ххі +752. 
(Kingston Hill: Technical Press, Ltd., 1962.) 905. 


neb. 


ETWEEN the first and seventh editions of this 
book hes a period of forty years; indeed, а 
thirty-year interval separates the sixth edition and 
the present revised seventh, and during this period 
many branches of industrial chemistry have been 
completely revolutionized, while others, unknown 
forty years ago, have arisen, undergone development 
and reached an important place m the present-day 
dues field. New chemical techniques and new 
methods of manufacturing old-established products 
have followed expansion in i knowledge, 
chemical engineering advances and metallurgical 
developments of the past forty years. But muoh of 
this finds no record in the present book. 

The present editor, Mr. E. I. Cooke, faced with the 
райдан task of dealing with the twenty-four 
sections into which this book is divided, has suo- 
oeeded with his ooll&boretors in completely re- 
writing some sections, dealing respectively Ma 


` petroleum refining, manufacture of condensed 


and milk powders, the fatty acids industry, fuel gas 
industries and coal tar. Much has been done to 
improve the sections dealing with sugar, rubber and 
synthetic drugs: a former section on explosives has 
been omitted and replaced by one on the plastics 
industry, which unfortumately had to be curtailed 
due to oonmderations of space. 

But a very large part of the book beers the stamp 
of the original edition ; in most of the sections there 
are no referenoes to original literature later than 
1912 and, almost throughout, the statistical informa- 
tion given relates to tho years around 1910-12 and 
ів thus completely valueless. Also, this defect is not 
remedied by the very sketchy statistical information 
ple erga Much of the book, in fact, can be 

as little more than в historical review of 
the subject-matter to the в it had reached some 
forty years ago; but from this point of view there is 
much to recommend the volume. Yet, if it is to 
continue to serve в useful purpose every section of 
it needs drastio treatment to bring it up to date—& 
task likely to involve ite subdivision into two if not 
three volumes. 

Extensive developments have taken plaoe pu 
the past few years in methods of extracting 
refining fatty oils, in oontmuous hydrogenation m 
in the manufacture of margarine, now an 
articole of dietary throughout the Western world, 
though only four pages are here allotied to its oon- 
sideration. The treatment of essential oils, perfumery 
materials and synthetics is quite inadequate. The 
term ‘artificial silk’ went out of use many years ago, 
being replaced by the word ‘rayon’, which finds no 
use, however, in the present volume, though the 
relevant section on the cellulose industry is generally 
well written. Similar remarks apply to the manu- 
facture of alcohol and industrial solvente, where oon- 
siderable ра has oocurred during the pest 
thirty years so that we no longer strive to get methyl 
alcohol and acetone in commercial quantity by wood 
distillation. 
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. The major technological change in the detergent 
industry, no longer based exclusively on soap, has 
The continuous soap-making proceas and continuous 
soap drying are revolutionizing the industry, causing 
thereby an immense saving in labour and steam. 
Changes such as these should have found mention 
in the relevant section. - 

Appendixes 1 and 2 and the two mdexes appear to 
have been well done. The book is well produced and 
generally free from typographical errors. 

к - - H. M. LANGTON 


А NEW PERIODIC TABLE 


A New Perlodic Table of the Elements Based on 
the Structure of the Atom 
By Dr. 8. I. Tomkeieff. Рр. 30--2 charte. (London: 
Chapman and Hall, Ltd., 1954.) 108. net. 
"L9 demonstrate the periodicity in the properties 
of the chemical elementa, Lothar Meyer chose 
the most drrect representation: Һе plotted the 
elementa in the order of their atomio weighta on the 
abscissa, and the values of the property m question 
on the ordinate. At the same time, Mendelóef pub- 
lished the Periodic Law m the form of tables; he 
had to-deaide whether the short or the long period 
were to bé chosen for the length of the rows; but 
this was the only arbitrarmess. 

During the following decades innimerable attempta 
were made to improve on Meyer and Mendeléef. АП 
sorta of representations, trees with branches, oon- 
centric crrclea, spirale, flgure-eighte, and various, 
three-dimensioned ourves—mostly drawn on the" 
surface of oylmders and cones—were tried; behind 
all this was the hope to get nearer to the mystery of 
the periodio system if a more perfect arrangement 
could be found. But the scientrfic result of all these 
attempts was nil; an understanding of the periodic 
system oould only be achieved on the bags of 
quantum meohanioe. 

It 1s admewhat astonishing to see that quite 
recently “A New Periodic Table of the Elements” ` 
has been published which w-a revival of the old 
discarded attampis. The curves, for example, which 
represent the specific gravity of the elementa, are 
based on one of the well-tred sprals and овп, 
naturally, not avoid the old drawbacks: such 
elaborate curves are tedious to draw, provide no 
help to the memory, and do not contem апу m- 
' formation which could not be included m simpler 
representations. How much more clearly does the 
periodicity of the specific gravity show up if plotted 
according to Lothar Meyer's straightforward method | 
The author recommends even в cone-shaped periodic 
chart, another -repetition of previous suggestions ; 
whoever takes the trouble to follow the advice to 
cut the drawing out and to gum it together as a cone, 
will scarcely get any inmght mto the sequence of 
chemical elementa which the usual tables do not 
give. 

It is not very obvious why the author oalls his 
table ‘based on the Structure of the Atom". It is 
true that the introductory pages contam an ele- 
mentary description of the shell structure of the 
atoms, but this text has no connexion with the 
graphic part of the publication. It is also doubtful 
if the “Table of Elements’ —extendmg over fourteen 
lavishly printed pagee—will be of great help to the 
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readers. One of the columns describes the colour a 
the elements, neoeeearily with the monot 
onous repetition of the descriptions ‘silvery white 
or “iron-grey”; this column should make it clea 
that the main value of the odio system 18 no 
based on the properties of elementa ag ‘simp 


/ bodies', but on the periodicity which they show i 


ther compounds. It : also queetionable if th 
information provided in the column “normal stat 
of the element" is very instruotive without givin, 
more details; we are, for example, told that norm 
ally iodine is a metal. 

Bemg & geologist, the author may have reason t 
suppose that some of his colleagues will find such + 
periodico table useful; but it is not certain tha 
chemists or physiciste or, for that matter, geologist 
who have sufficient knowledge of chemical an: 
physical publications on the periodic system, wil 
obtain much help from his book. 

F. A. Panera 


THE STABILITY OF THE SUN 


Dialogue Concerning the Two Chlef World Sys 
tems—Ptolemalc and Copernican 

By Galileo Galilei. Translated by Stillman Drake 

foreword by Albert Einstein. Pp. xxvu+496 

(Berkeley and Los Angeles’: University of Californi» 

Ргөвв ; London: Oambridge University Press, 1953. 

758. net. 


НОМАВ SALUSBURY, in the address to thr 
reader which prefaced his translatuan of the 
book now in question, wrote in 1661, ".. . tha» 
singular and unimitable Piece of Reason and Demon 
stration the Systeme of Galileo. The subject of-it is 
a new and Noble part of Astronomy, to wit the 
Doctrine and Hypothesis of the Mobility of the Eartl 
and the Stability of the Sun". This 18 a very јави 
epitome of the famous Dialogue, in whioh th: 
Ptolemaic system is held up to ridicule and the 
Copernican. system abundantly justified. It ш 
perhaps, strange that nothing should be said of th: 
Tychonio system, which had been elaborated by the 
greatest astronomical observer of the time, but then 
tt is. Galileo was concerned with the Copernicar 
system alone and did not even mention the 
fundamental discovery of the elliptic form of the 
planetary orbits, familiar as he was with Kepler’: 
work and highly as he thought of it in general 
Strange | Ў 
The dialogue is between three characters, Salviat 
and Sagredo, friends of Galileo distinguished by nobl 
birth and keen intellect, and a third character denotec 
by the name Simplicio. Both Salviati and Sagred 
were dead at the time when the book was written 
into Salviata’s mouth are put the words of Galile 
himself, while Sagredo representa a witty and astut 
man versed in the general learning of his time. Т‹ 
him are grven the most biting commente on thi 
argumenta pf Simplicio, the perrpatetic philosopher 
while Salviati-Galileo, with his tongue in his aheek 
remarks, for mstance, "Bagredo, you are too caustic 
and g&rossbtio. Let us put all joking aside, for we are 
dealmg with serious matters”. It has been surmised 
that Suouplicio was meant to represent Pope Urban 
VII, but this is unlikely on-several grounds. ~The 
Pope, Maffeo Barberini before’ his elevation, had beer 
a friend and patron of Galileo and was certainly nc 
extreme Aristotelian, and Galileo, although nc 
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юпгШег, ЕТЕ ниен eee 
yation by putting, as has been arguments 
supplied by the Pope into the mouth of a figure held 
Ip to ridicule. Galileo says that he has given "the 
yood Peripatetic” the name because of his excessive 
affection towards the Commentaries . which the 
aeoplatonist Simplicius wrote on Aristotle. While it 
's not well to take everything that Galileo said in 
this book at ita face value, there seems no reason 
why this should not be correct. 

The Dialogue, while not equal to the Discourses 
as в record of original advance in the fundamentals 
of science, is of the greatest importance both far the 
Bimmense effect that it had in winning support for the 
woew gaientiflo outlook and for ita bearing on Galileo’s 
poersonal history. The’ effectiveneas of the argumenta 
and ridicule brought to bear against the Ptolemaic 
system is widely acknowledged beyond the oirole of 
those who have had recourse to the book. The way 
in which it shows the hold that certain of the older 
«notions still had upon Galileo is leas generally recog- 
mnized—lees still, probably, the actual errors which it 
reveale, particularly in the matters of the cause of 
the tides and the nature of cometa, where Galileo 
was lems correct than oertain of his contemporaries. 
For all those interested in the great man’s mind and 
in the conflicting currenta of his period the book is 
of supreme significance, but hitherto the only English 
version has been the extremely rare one by Salusbury 
to which reference has been made. 

This new translation, by Mr. Stillman Drake, is 
evidently a labour of love. In his excellent and 
modest preface the translator excuses his occasional 
departure from strict literalness by very properly 
saying that easy reading is the great requirement. 
He oites Galileo’s dislike of pedantry : he might have 
quoted his Balusbury, who wrote ‘Тһе 
Book being for Subject and Design mtended chiefly 
for Gentlemen, I have bin as careleas of using a 
studied Pedantry in my Style; as careful in oon- 
triving a pleasant and beautiful Impression’. To-day 
the style of Salusbury’s conscientious work, even if it 
were generally available, would offer difficulties to most 
readers. The present translation achieves an admir- 
able balance, avoiding on the one hand colloquialisms 
that would be inappropriate in a classic of thia kind 
and on the other hand a rigid verbal to 
the text that would be troublesome. It is couched 
in в simple and straightforward Engliah that has, 
nevertheleas, well the character of the 
original and 18 furnished with excellent notes which 
give the reader just what help he is likely to require, 
without holding him up by too frequent interruption. 
In spite of, or perhaps because of, their brevity these 
notes demonstrate how well qualified the translator 
is for his taak. 

The book further boasts a preface by Einstein 
which will be read with the attention that anything 
from his pen deserves. This is ted in German 
on the left-hand pages, with an translation 


opposite.. This-translation is dictionary-literal, with - 


occasionally a droll effect, as when we are told that 
“Apart from ite revolutionary factual content the 
Dialogue ta в downright roguish attempt . . 
The ашу. Qalileo, at sixty-six years old, is an 
appealing picture. But such things are trifles. The 
book, which is beautifully produced, is to be warmly 
welcomed as offering scholarly and substantial - 
evidence of the growing interest in the claasios which 
lie at the foundations of modern science. 
E. N. pa С. ANDRADE 
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AUTOMATIC CONTROL FOR 
ECONOMIC SYSTEMS 


~The Mechanism of Economic Systems 
An Approach to the Problem of Economic Stabilisa- 
tion from the Point of View of Control-System 
Engineering. By Prof. Arnold Tustm. Pp. xi+161. 
пона William Heinemann, Ltd., 1954.) 25s. 


U хок wil have some of tho fois оГ o ulo" 
book miU Daye name al ied TATE 
of Reg Butler or Barbare Hepworth on those 
"шшш шашык шушын. “I can't geb 
to gripe with it"; “Т don't see the point of this 
extraordinary technique”; “It’s all wrong". — 
It is, I think, easy to see how this exoeedingly 
unusual book came to be written. Prof. Tustin is a 
very emment designer of the means whereby eleo- 
trical mechaniama acquire ‘self-control’ of essentially 
the same sort as that given to a steam-engine by its 


orthodox economic systems, he plans to stabilize 
these systems by building into their essential structure 
soms features inspired by control-system engineering 
and working by exactly the same formal principles. 
But this is not all. The discomfort caused to mathe- 
maticians by the work of Oliver Heaviside (whose 
name appears in the text but is omitted fram the 
index) has in the past dozen or fifteen years very 
largely been removed by the translation of his 
methods and results into the language of the Laplace 
transform, by which the description of the behaviour 
of any variable as a function of time can be replaced 
by ita deeoription as the sum of a set of exponentially 
growing or diminishing sinusoids (and thus in effect 
as a function of frequency), and calculations oon- 
cerning it thus brought withm reach of the compact 
elegance of vector algebra. It is, I think, the beauty 
and power of these mathematical methods, almost as 
much as the urgency of the economic problem and 
the hope of solution mspired by the wonderful 
success, in its own sphere, of oontrol-system engin- 
eering, which has driven Prof. Tustin to attempt the 
conversion of economists to his gospel. 

To effect this conversion he has first to teach tham 
hia language, for few economists aro expert in har- 
monic analysis or even in vector algebra. This 
education he attempts in a sympathetic; ingenious 
and optimistic chapter of some sixty-six’ pages and 
thirty diagrams, which the non-mathematical reader 
is urged to “read, at first, straight through, in a 
light-hearted and optimistic spirt, во as to geb the 
broad idea”. I do not deny that such a man, if his 
lack of mathematics: &ooidental and" not inborn, 
will have his imagination caught by many в stray 
gleam from this rich river of ideas and may even feel 
himself carried along by ite urgent enthusiaam of 
exposition. But to expect the average student of 
economics to wrestle with this chapter, let alone to 
master it and add it to his effective equipment of 
mental tools, is wildly over-sanguine. It is still true 
that mathematical aptitude does much more for a 
man in physics or engineering, where it is indis- 
pensable, than it does in economica, where formal 
mathematical ‘procedures are rather Ше a pair of 
skis, contributing tramendously to one’s speed in 
special favourable conditions but elsewhere useless. 
In consequence, economios departments have oom- 
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paratively few mathematically capable students, 
instead people of equal mental calibre 
bub ‘with & bent towards philosophy or history. Fér 
_ that small group of professional econdmists who are 
‘mathematicians by nature but not by traming, Prof. 
Tustin’s Chapter 8 will be invaluable. This chapter 
oould, I think, in spite of the imaginative efforts 
which have been made to meet the uninstructed 
. reader half-way, be considerably improved in detail. 
We read, for example, from p. 55 onwards, the 
expreasion ‘modes of free motion”; but this phrase 
is not defined until several pages later. Such pointa 
may seem insignificant ;. but they can be юв 
reader's effort to follow an argument. 
The great uuproved assumption, on which Prof. 
Tustin’s whole thesis and programme rest, is that an 
economic system can be treated as a machine which 
cannot hide in the heart of its nature and being any 
‘autonomous capacity for responding differently, 
to-morrow, to & given situation from its response at 
сое aM i. It is not, that is to say, 


through and through so that nothing which matters is 
hidden from пв. It may be, for all I know, that this 
assumption will be confirmed. No experiment could 
have a more overwhelming claim on the interest of all 
economists, or indeed of philosophers in general, than 
to find out if Prof. Tustin is j 

G. L. 8. SHACKLE 


FOOD AND POPULATION 


The Limits of the Earth 


By Fairfield Osborn. Pp. 175. (London: Faber and 
Faber, Ltd., 1954.) 12s. 6d. net. 


HE author of “Our Plundered Planet", whioh 
. suooeeded in bringing to a large section of the 
Amerioan publio some idea of the current profligate 
use of natural resources, now presenta primarily to 
the same audienoe a broad picture of inoreaaing 
population preesure on world food o He doea 
nob attempt, ав the title of the book iioii 
either a definition or a delimitation of 
or habitable area of the globe, but passes n E review, 
based on such stetistios as are available, through 
the principal regions.  Aooepting в world population 
increase of 75,000 a day, he assesses their ability to 
meet the food needs of the increase. 

Australia, New Zealand, Canada and Argentina 
_are considered as the four main ‘food surplus’ ooun- 
tries, but where nationalism, rightly oondemned 
industrialization and urbanization all threaten the 
home food ly and deprive the world of badly 
needed food surpluses. The Amazon is ed with 
в certain cautious optimism; but .tropical Africa, 
whatever its future ine of development, oan help 
the world ition but little because the “African 
will take land for his own". South Africa is 
regarded as the supreme example of the forces of 
solenoe and technology frustrated by social and 
political conditions. ‘The chapter on the Uhited 
States underlines the author's insistence that the 
resources of the erstwhile “land of boundless 
resources” are in fact strictly limited. 

The regional treatment is popular rather than 
profound, and least satisfactory is the chapter on 
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Europe, where the economic position is паїуеју over- 
simplified to fl some of the author's preconceived 
theories : thus, “when petroleum came into general 
use, the ooal of England and Wales began to lose its 
high premium value. The strength of England’s 
eoonamio structure simul began to dim- 
inish"; Holland has lost the East Indies, and 
Sweden is pioneering in new ways of population 
control untrammelled by 

therefore 
peoples living in close ap den ан E be 
more vividly exemplified by 

the gituation of Holland on that of £ Sweden! 
(p. 27). 

A chapter on “Horizons and Mirages”, devoted to 
additional resources, touches Briefly on possibilities 
of increasing flaheries, using plankton, seaweeds and 
pond culture, and tedio] ле меин in agri- 
culture such as soil conditioners and synthesis of 
proteins. On the other hand, oertein obvious develop- 
mente really within our grasp the author seems 
oontent to ignore. He appears satisfled, for example, 
dl ME нн шоа НЧ, 
improved farm land to бакчу сые (against 
one acre over much of &nd quotes the 
U.S.S.R. with ite far greater Mild handicaps as 
about the same standard in land requirements per 
capita. The stultifying effect of tariffs and other 
international trade barriers does not get a mention : 
the assumption seems to be that each political unit 
must support its own population from its own home 
food resources. A special word of praise is due to 
the publishers for continuing to bring current 
Amerioan thought before a wider Эра 


METALLURGY OF CHROMIUM 


Chromium 

By Dr. A. Н. Sully. (Metallurgy of the Rarer Metels 
No. 1. Рр. xii+272. (London: Butterworths 
Scientific Publications; New York:  Aosdemio 
Ргеев, Ino., 1954.) 35s. net. 


HIS book is described as the first of a series on 
the metallurgy of “what are commonly referred 

to ав ‘rare metals’”’. The book is well printed and 
attractively illustrated, and contains much informa- 
tion of value to both students and research workers. 
It is divided into seven parts which deal with: 
(1) history and oocurrenoe of chromium; (2) pro~ 
duction of chromium ferro-alloys and pure chromium ; 
Mi gine poeta олш aaa we (4) melting 
powder metallurgy and workability of 


properties . 

The author's style is rather diffuse, and many 
sentences could be shortened without loas of clarity 
or subject-matter. In general, however, the writing 
is olear and easily understood, although occasional 
unfortunate mistakes or ambiguous sentences are to 
be found. Thus the statement оп p. 264 ів an inoor- 
reob description of the work of Raynor and Pfeil, 
and suggests the formation of a phase Cr,Al, which 
does nob exist, while the first two sentences of the 
paragraph 4.4.0. are unfortunate. These are, how- 
ever, faults in a book which will be read with 
much profit by all who are interested in chromium 


- 
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or its alloys. It emphasizes the diffoulties of pre- 
росе о neni ua sels of high prety, and alee 
lack of knowledge about the really pure metal. 
It ıs well established that the teny ture variations 
«of some properties, such as the trical resistance, 
undergo abnormal and quite unexplained changes 
about room while the apparently 
«unrelated change from brittle to duotile fracture 
-0ocurs between 50° and 100° C., and is of extreme 
«interest. The physical of transition metals 
«euch as chromium and their alloys are, in fact, a 
-direot e кш мыла ош ы 
workers, and a reading of this book will suggest many 
subjecta for research. W. Huaw-RorHHRY 


A THEORY OF SOCIAL 
CHANGE 


Political Sen of Highland Burma 
A Study of Kachin Sovial Structure. By E. R. Leach. 
Pp. xi--324' (London: The London School of 
Economics and Political Science (University of 
London), and G. Bell and Sona, Ltd., 1964.) 358. 
net. 


HIS book, an account of the social structure of 

the Kachin-Shan population of north-east Burma, 
has a value quite independent of its descriptive 
content. To-day в cue апа extensive 
school of opts whab is known вв 
the ‘functionalist’ app Institutions are thought 
OF aa POLE ши a poola. ора иһин, 
itaelf, consista of individuals who are so connected up 
by social relations aa to form an integrated whole. 
The social system is & functional unity and vioe 
versa —ihe functional unit is & social All 
institutions support one another, all mutually 
determme one another, and the result will be the 
picture of а society in stable equilibrium. 

Dr. E. R. Leach attacks this theory root and 
branch. He is interested in cultural change, and he 
frankly confeases that he finds no place for & theory 
of mternal change in the functionalist approach. 
Why, he argues, should we suppose that equilibrium 
is ‘normal’? Why should we even suppose that the 
societies hitherto pictured by functionalmts as being 
in stable equilibrium really are go ? On the contrary, 
there is every reason to suppose that these societies 
ое ee ee ee 
state of flux. In fact, Dr. Leach goes on, the funo- 
tionalists do not and have not described the societies 
as they really are. What they have produced as a 
true picture of these societies is, In fact, nothing but 

ighly intellectualized conceptual model ; the 
reason for this, to his mind, is that they are attempting 
to impart a precision into the mutual relationships of 
individuals m such societies which im fact does not 
exist. 

The anthropologist is using a set of scientific, 
highly precise and highly abstract са ies, and 
into these he is trying to fit the data of native Ше; 
but in fact the native himself does not express his 
social relationships except in в symbolic and highly 


nud He expresses it through myth. These 
and concrete activities are, moreover, inter- 
relais in many ways, and individuals manipulate 
them to suib their own self-interest and in particular 
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i 
their terest in power and authority. In 
ur ө а ке AER d aan ea МУ ds 
enough to permit shifts of power-structure and to 

such shifts of power-structure once they 
have occurred. Thus Dr. would (I thmk) hold 
that only unless an anthropologist is pre to take 
as his assumption the and moonsistency 
of myth and ritual can he advance an explanation of 
indigenous political and social change myth and 
ritual were as tidy aa the functionaliste' assumptions 
tend to make them, then there is no room for shifts 
of power and status within the system described. It 
is only when myth and ritual are regarded as being a 
gort of arsenal from which legitimizing authority oan 
be extracted that a theory of indigenous change 
becomes possible at all. 

The major part of the book is devoted to an 
attempt to work out this theory in terms of the 
Kachin-Shan tion. Here Dr. Leach is 
an iconoclast : admits blandly that hia own 
interpretation of ther cultures ін at varianoe with 
practically everything that has hitherto been 
published. 

His view can be briefly put in the following way : 
we have here three sub-types of social structure— 
there is the Shan type, which is feudal and hier- 
archical ; the Kachin gumlao type, which ів equal- 
itarian; and in between them, the Kachin gumsa 
type, which he Maintains is in unstable equilibrium. 
This is a sort of croes-roads. It represente societies 
which are moving either from the gumlao to the Shan 
type or from the Shan type to the gumlao type. The 

gumsa type may move either direction; ita 
кыйа а слог fixed. “T assume," he says, "that 
within a somewhat arbitrarily defined area—namely, 
the Kachin Hills Area—a social system exista. The 
valleys between the hills are included in this area so 
that Shan and Kachin are, at this level, part of a 
single social system. Within this major social system 
there are, at any given time, & number of signifloantly 
different sub-systema which are interdependent. 
Three such sub-systems might be typed as Shan, 
Kachin gumsa, Kachin gumlao. Considered simply aa 
patterns of organisation, these sub-systems may be 
thought of ав variations on а theme. The Kachin 
gumea organisation modified in one direction would 
be indistmguishable from the Shan; modified in 
another direction it would be i ble from 
Kachin gumlao. Viewed historically such modifica- 
tions actually occur and it is legitimate to speak of 
Kachins becoming Shans or of Shans becoming 
Kachins. When therefore I, as “an anthropologist, 
examine a particular Kachin or Shan locality I need 
to recognise that any such equilibrium as may appear 
to exist may in fact be of a very transient and 
unstable kind.” 

This thesis Dr. Leach pursues through material of 
great intricacy. Yet is this single example, drawn as 
it is from one particular area, typical of all situations ? 
Prima facie, one woul not think во. It is perfectly 
possible, and indeed probable, that oertain 
communitie are in fact in the state of equilibrium. 
On the-other hand, it must be oonoeded that it was 
high time that a fleld anthropologist put his finger 
on в crucial difficulty m functionalist theory—that 
is, the great problems it raises in constructing theories 
of indigenous change. The importance of this book 
therefore stands independently of the truth or falsity 
of Dr. Leach’s proof. Its major importance is as а well- 
deserved challenge to a dominant anthropological 
theory. S. E. FINER 


NATURE 


М g = 


September 4, 1954 von 174 


THE RADON CONTENT OF THE ATMOSPHERE 


Ву W. ANDERSON, Proe. W. V. MAYNEORD and R. C. TURNER 
Physics Department, Institute of Cancer Research, 


IN ENTS Or inqui cuento Me 
imosphere were made so long ago as 1905 by 


& 

Event in Montreal, m 1008 by Batterley* in Cam- 
bri and Ashman‘ m Chicago. The values obtained 
by workers ranged from 2:0 x 10-1 to 2-0 x 
10-!? ourie per litre, and the results as a whole seamed 
to support the original suggestion of Elster and 
Geitel* in 1903 that the radon in the atmosphere 
arises mainly from the soil These workers noted 
that the highest level of active material in the 
atmosphere was found in fog conditions. It is inter- 
esting to note that these early workers sometimes 
discarded the values obtamed from smoky atmo- 
spheres as appearing to be high or erratio. Since this 
early work, little seems to have bean added to the 
subject exoept for isolated series of measurementa'. 
The subject seamed of importance only in laboratories 
where bulk radium was being handled’. Even in the 
case of the Meuse Valley fog of 1930 *, no observations 
of radiosctive content were reported, пош 
сансар were darid Gur On а ишде айша 
chemical constituents of the fog. The purpose of this 
article is to present measurementa relevant to this 
subject which have been made by us during the-past 
two years. 

Early in 1952, & series of measurements was 
made of the radon contents of various rooms and 


London, by drawmg arr serhples of 10,000 litres 
Whatman filter papers by means 
of & vacuum oleaner fitted with an air-flow meter. 
The activity of the filter-paper 
afterwards shown to have a half-li 
to radium A, B and C, was estimated in в lead castle 
arrangement of known geometry using a GM 4 Geiger 
counter and scaling system. The values deduced, 
assuming equilibrium, for various rooms, ranged 
from 2 x 10-4 ourie of radon per litre upwards, 
depending to some extent on tho past history of the 
site. Air samples taken on the roof of the 
ing on sunny, dry days showed values of only 
2 x 10-15 curie per litre, that is, fifty times leas than 
the 10-? average value found by the authors above. 
Uncertainty as to the fraction of the 


ualy 
The fllter-paper activities measured with the Geiger 
system showed values only 2-3 per cent of those 


measured at the National Physical Laboratory on _ 


the whole-air samples. The latter measurements 
were made by ing the air to a previously 
calibrated ion observing the ionization 
current when the radon had reached equilibrium 
with its solid‘deoay products. 

The inference at this stage appeared to be that 
the filter-paper method had a low.collection efficiency 
of only 3-3 per оеп, and that this might be the 
season for hs low values байо. The ion chamber 


Royal Cancer Hospital, London 


method of measurement seemed altogether lese 
the construction was undertaken of & 


balanced Lindeman electrometer. Before this equip- 


een 
filter-pa 





activity found on the filter pepera on 
y of the smog proved to be equivalent to 
8 x 10-1 aurie of radon litre, that is, four hundred 
fines the dor sunny day veins. of 9 KIUT Gass 
litre. If this value of 8 x 10-4 curie per litre in 
t represented only 2-8 per cent of Pibe total 
then the maximum aotivity of the 

on the first day could have been 4 x 10-!! curie 
perire; but it must be remembered that the fraction 
of the active deposit collected under smog conditions 

may be much larger than in в clear atmosphere. 
Using a reflectometer (and calibrations supplied by 
the Fuel Research Board) the blackenings of a daily 
series of filter-pa samples were converted into 
approximate in per cubic metre 
af solid matter from the air and these weighta plotted 
against the measured activities of the samples. The 
resultant graph (Fig. 1) shows inereeaing activities 
with increasing weight of solid matter collected by 
the filter, from the lowest observed values to the 
highest of 8-8 mgm. per cubic metre found on 
the first day of the smog. There seems little doubt 
thst shad tho solid йана шшара OS iS df 
pee ee of particles large enough to 
collected by such filter papers, then the: activity 
саа le is related to the t of solid 
ted by it. On the other when the 
АТ dita к er ir cdd 
effüciency is very low, such a method could give a 


Solid matter (mgm іп.) 
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“ow and oompletely misleading value for the atmo- 

spheric radon. . 

In May 1958, the ion-chamber apparatus became 
available and an extensive series of whole-air 
«measurements was undertaken. The values obtained 
were greater by factors of 10-100 than those given 
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over & few weeks ranged from 0-8 to 1 x 10-!* o, 
radon/lit. coal gas. Careful control was again exer- 
cised on the reagents and equipment employed in 
this work. Successive positive resulta of the same 
order of activities obtained over several weeks using 
the same cylinder of removed, the possibility 
of radon contamination from this source. 


"by the filter-paper method, and the average roof . 
value turned out to be 2-8 x 10-12 curie рег litre, The need for great care in these ts was 
which is some twenty times that obtained early in haaired in earlier tests which we had conducted. 
=the century by the original workers. It was sug- in which rather higher radon values than quoted 
-uesied that these higher figures might be speciflo to above had been found from ooal gas combustion. In 
London, and in the absence of any further smog от а control run designed to parallel the combustion 
even fog conditions attention was turned to the i t, carbon dioxide and nitrogen from 
le causes of this hi radon concentration. oylinders ware passed through the combustion 
explanation of the tively high radon-levels assembly; approximately half the amount of radon 
-obeerved during fog conditions may lie partially in found in the test run was measured in this control. 
the retention, by the fog blanket, of radon diffusing It was discovered that the radon appearing in the 
naturally from the soil and from city structures. control had been liberated from the soda-lime used 
These conditions could reduce the dilution normally for the tion of carbon dioxide. An independent 
arising from mixing with higher atmoepherio layers. estimation p the radium level in the soda-lime 
In seeking other relevant factors, we have been led аф 0-25 x 10-1 0./gm. Under the experimental con- 
to consider the possibility that a significant fraction ditions during combustion, approximately 100 gm. 
of atmospheric radon is dertved from the burning of soda-lime were used, and were found to yield 
оов]. 9 х 10-1 o. radon (= 36 per cent total radon avail- 
A few sbudies'*-àM have been in the able). This phenomenon, unusual in that the radon 
literature on the radium content of certain ocala, is liberated under comparatively mild temperature 
and values found ranging from 0-05 to 9-0 x 10-1 conditions (the soda-lime ів warmed to 60—80° C. by 
gm. radium/gm. coal ash, ar 0:001 to 1:0 x 10-1 gm. the heat of reaction), might be understood in terms 
radium/gm. coal. We have carried out preliminary of the rupture of the occluding structures caused 
estimations on six samples of coal, as supplied for by the chemical changes acoompanying absorption. 
domestic use, and have found values ranging from «of carbon dioxide. In subsequent work the soda-lime 
2 to 4 x 10-4 gm. radium/gm. ash, or 0:05 to 0-8 x was replaced by solutions of potassium hydroxide; 
10-44 gm. radium/gm. coal. The measurements were the control runs were then found to give negative 
made by estimating in the ion chamber the equi- resulta. It is interesting to note that the classical 
librium radon released from samples of coal ash, fusion method of radon estimation", which gave 
uaing modifloations of both classical methods, namely, values generally double those obtamed from the 
boiling off from soid solutions, or fusion with alkali corresponding solution method, employed soda-lime 
carbonates, Some of the samples were taken from tubes for removal of the carbon dioxide evolved. 
the combined ash obtained from the burning of It is not possible at Ъ to amea with any 
several kilograms of domestic coal; later, mòre  &oouracy what fraction of atmospheric radon may be 
representative samples of known origin and rank attributed to the burning of оов] and ооа! gas. There 
were made available. The active material was are wide variations with respect to time and location 
characterized unequivocally by measuring ita rate of of the contributions from such processes, and further- 
decay and also the rate of decay of the ‘active more, comperatively few figures are available on 
deposit’ remaining in the ionization chamber after herio radon-levels. The radium content of 
replacement of the gases with aged nitrogen. Good coal, and the radon content of coal gas, appear very 


agreement was found between values obtained by 
the two methods. Careful control experimenta con- 
ducted on the reagents used gave negative resulta. 


small when considered per gram of coal or per litre 
of coal gas; but, on the other hand, these materials 
are consumed in very large quantities daily. For 


Measurements have been carried out by the fusion example, in the Greater London Area during 1953, 
method on the radon oontent of ash, derived from the daily oo ions were: coal, 55,000 tons, and 
coal burned in a domestic grate, at various intervals оов] gas, 10!* litres. It would therefore seem desirable 
after the burning process. The results indicate that that further information be obtained on the sig- 
70-80 per cent of the ilibrium radon is liberated ^ nifloanoe of such contributions to total radon oon- 
into the atmosphere during normal burning. centration in the atmosphere. The increased levels 

We have further demonstrated that the oom- measured during fog conditions would find at least 
bustion of coal gas contributes to the atmospheric partial explanation if these processes are significant. 
radon content. Preliminary measurements on coal We are at present ing the seope of our 
gas, from the normal main, introduced directly into measurements of the radium oontent of British coals 
the ionization chamber, indicated the presence of and of atmospheric radioactivity at a variety of 
radioactivity equivalent to about 0-5 х 10-11 o. locations. Pr Bei c ee qs research. 
radon/lit. of gas. A simple method of concentrating into possible health associated with pro- 
the active material was devised in which the gas was longed exposure to small amounts of radioactive 
burned with aged cylinder oxygen and the com- materials. $ 
bustion gases led into the ionization chamber after We gratefully acknowledge the help of Mr. W. J. 
removal of carbon dioxide and water vapour. In Callow, of the National Physical Laboratory, and 
this way в five- to seven-fold concentration was Dr. Е. T. Wilkins, of the Fuel Research Board. We 
achieved, and at the game time the gases were freed are also indebted to Sir Charles Ellis and Mr. A. M. 
from undesirable tarry constituents. The activity Wandless (National Coal Board) for providing coal 
waa shown to be due to radon, using the same criteria samples. Acknowledgments are also due to the 
described above. Values obtai in several testa Governors of the Royal Cancer Hospital, who eup- 
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` ported tho work by a fellowship to one of us (W. А.). 
Valuable technical assistance in the expérimental 
work waa given by Mr. J. Ө. Crookall. 

1 Five, A. B., РЕП. Mag., 10, 08 (1906). 

"Вто, А. В. РАП. Mag., 14, 724 (1907) ; 16, 0 (1006). 


NEW FACTS ABOUT 
COELACANTHS 


By Pror. J. MILLOT 
Director, Institut de Recherche Scientifique de Madagascar 


НЕ researches upon the Coelacanths which my 
co-workers and I are actively pursuing, not only 
Muséum National d'Histoire naturelle at Paris 
the Institut de Recherche Scientifique de Mada- 
gescar but also in the field round about the Comoro 
Islands, are gradually bringing into focus our 
Picture of these remarkable fishes. ve already s 
e a 
adagascar (December 1953), in 


them in La Revue de M 
the Parle La Nature (Apri 1954), in The Times 
(June- 8, 1954) and in a bulky t to Le 
Naturalista Malgache (June 1954). the preeent 
article I am able to present further new information. 
From the point of view of anatomy, we are still in 
the initial period of descriptive studies : comparisons 
and interpretations, though ao very tempting, would 
esci remature. In my article in The Times I have 
givi first indications of the arrangement of the 
Hou and ir tha гек Glia vorum ОР a pat 
monary organ. To these І am now able to айа observa- 
tions relating to the digestive system and kidney. 
"The cesophagua, тыы ы wide, y fluted 
along ite length and very muscular, allows animal 
quite easily to swallow entire living fishes of fifteen 
centimetres or moré, for such ‘have been recovered 
intact. It is oontinuous with the stomach, without 
any anatomical differentiation : the transition from 
one organ to the other cannot be save 
under the microscope, following the transformation of 
the mucosa and the appesranoe of the oharaoteristio 
long, tubular glands of the fundus present 
out the vertebrate series and already perfectly 
ferentiated in the Ooelacanths. The cioe © ike 
the oesophagus, very capacious, pipe cma fur- 
rowed апа Soli. in oolour. Ite musoulose 
is exceptionally dense. Ita shape is that of a V open- 
ing anteriorly and having two wide limbs of unequal 
length: the dorsal one, following directly upon the 
is relatively short (twenty centimetres or 
во) the blunt point of the V is situated beyond 
the opening of the cloaca ; the other limb, ventral and 
of more than double the length, gradually narrows 
and ends by a tubular pyloric portion curved mto a 
knee-bend in the anterior part of the abdominal 


pronoun: 
the total absence of в cardia) into a very short chamber, 
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nel n Day Ui ше Nk ed cha 
zwischen darm which is found more or leas develope 
in many fishes. This, devoid of any appendage o» 


- esecum, is in the Coelacanths no more than the ante 
‘chamber to в sub-fusiform spiral intestine en rouleas. 


showing nearly a score of concentric turns. 
aoe Se отш ои 
characteristic of primitive fishes, is directly followeo 
by the hind-gut (coprodsum), in which may be dis. 
(а) a sub-horizontal rectum which rises ipm 
ite terminal portion at the level of the vent to beni 
at a right-angle towards this, and (b) cloacal pouab» 
directed almost vertically downwards and the inner 
posterior wall of which bears & urino-genitel papilla» 
and receives beeidos tho secretion of a median and tn. 


Kolashin homologous with the digitiform gland of 
elachians, although of very different structure. The 

inner walla of the rectum and cloaca are thin and 
арадай, but reinforced by longitudinal muscle 
bands. : 


The liver, the pale alate colour of which varies 
appreciably fram one specimen to another, comprises 
two lobes: the right occupies two-thirds of the 
length of the vi mass. tho left ia a little broader 
but only about half as long. The hepatic oells are 
rich in fatty inclusions, but not specialized more or 
leas exclusively for the storage of fat reserves as is 
the oase with many sharks. The gall-bladder, partially 
buried in the bridge of connecting tissue which unites 
the anterior ends of the lobes of the liver, is relatively 
voluminous ; ge ee 
able to extract 50 o.c. of, bile 

The pancreas, also well developed, forme a long 

partly 


branch of the gastrio V, the spiral intestme and the 
rectum. 


The kidneys are fused together into a single median 
organ the position of which is unusual: it is in fact 
ied to the ventral wall of the abdominal cavity, 
the cloacal opening, although the testes are 
ead die mie ee dou ы 
visceral mags and therefore entirely pre-cloacal. 
There are two symmetrical ureters the free portions 
of which are quite short and expand do each 
bladder. The bladder is 
thus in Ooelnoenths a paired formation, though the 
kidney is unpaired—an wunoommon arrangement. 
The urethras approach ‘symmetrically toward the 
aides or as urino-genital papilla Сан 
it 


The kidney is provided with 
варад сера а 

{в structure, markedly different from that of other 
ud dew D c иа 
but it is complicated and 


are probably nephridial but the disposition of which 
I have not yet been able to work out. Unlike that of 


many Teleosteans, the kidney does not contain any 
tympho 


idal tissue, but shows considerable infiltrations 
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sheaths which they form around the 
greater part of the abdominal organs, 
seem likewise to be one of the 
histological peculiarities of the 
Coelacanths 


. From the point of view of biology, 
some quite recent oomplementary 
investigations which I have just car- 
ried out ‘with Commander Cousteau 
and his team from the Calypso 
confirm that the modern Coelacanths 
inhabit, around the Comoro Islands, 
basalt rocky bottoms which slope 
very steeply (25°-45°). They seem 
to live normally on the actual bot- 
tom or quite olose to it, between 
200 and 400 metres depth at least; 
specimen 0i, for example, was taken 
fifty centimetres from the bottom 
in & depth of 370 metres and over 
a slope of 45°. But there 18 every 
possibility that their habitat may 
extend very much deeper stil It ' 
would be as well, m fact, to empha- 
size that fishing off the Comoro 
coasts has never yet been carried 
out beyond 370-380 metres depth, 
and that two of these fishes have 
been taken at that extreme limit. 
The fact, moreover, that among the 
five specimens captured there is 
no adult female leads us to be- 
lieve that theee may be out of 
reach because they lve’ at a depth 
of more than 400 metres. 

An attractive theory has Jbeen 
formulated in Grand Comoro, where 
the last three imens were 
taken: namely, that the Ooelacanths 
live in the upwellngs of fresh 
water off that island, the hydro- 
graphic conditions of which are very 
peculiar. There is a great deal of 
rain—more than 5 metres rainfall 
per annum in certain pl&oes—but 
nevertheless the wland suffers from 
a serious and permanent shortage 
of water. There ig not a single 
гіуег, and even after the heaviest 
downpours there is an almost oom- 
plete absence of surface water ; 
this is because the soil is formed 


of very ‘permeable voloanic всогів tho photogra 
into which practically the entire spiral 
rainfall is absorbed. This then 


flows away into the sea by a multi- 
tude of coastal Pid йе and important submarine 

upwellmgs, m & way that during а spell of 
drought, when the level of the reservoirs falls in 
the most alarming manner, the people often come 
at low tide to draw water from these littoral 
springs. Now Coelacanths, as we know, have 
durmg long periods in tho past lived in brackish _ 
or nearly fresh waters—from which comes the 
very interesting notion that they may have bean 
able to survive among the Comoros, and among the 
Comoros only, because the submarine upwellings of 
fresh water would have assured them the mamtenance 
of their ancestral environment at depths where 
reduced competition allowed them a better chance of 
existence. 
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Complete transverse echon through the anterior quarter of the abdominal vuota of 
Coelacanth O" 


Kote, in the oenkre of the upper rhon, the ae (ито ee 
applied to its ventral surfaoe, io veatige of the 
crescent-shaped mam 


a cocups by th ivo ag 
re Дама. the very Dottor oft Тац р da arron 
Preparation made with the collaboration of Dr. Decérisy. Photo: J. M. Baufió 


olowely 
organ, represented by a fatiy 
an short tubular divertioulum. The oentre of 
Чо lobes, hero very dark. Below these Les 
Ilinstraton is the narrow T DIA region, 


Unfortunately, the most ingenious explanations 
are not always the true ones. This one does not seem 
to be tenable because, for one thing, the upwellngs 
in question do not seem to occur except in the inter- 
tidal zone; and again, because also the seawater 
samples taken by my oollaborator Menaché in the 
places where the Coelacanths of Anjouan were osp- 
tured have revealed quite normal marme salinities. 
Further, there is every likelihood that the samples of 
water which have just bean obtamed by the Calypso at 
the location and depth at which the first Coelacanth 
of Grand Comoro was taken will produce simular 
resulta. 

[Translation by Denys W. Tucker, British Museum 
(Natural History).] 
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NEWS and VIEWS 


James Cook Medal of the Royal Sodety of New 
South Wales : 
Sir David Rivett, K.C.M.G., F.R.S. 


Тян Royal Society of New South Wales has 
. awarded the James Cook Medal for 1953 to Sir 

David Rivett. The presentation was made by the 
president of the Society, Prof. R. 8. Nyholm, of the 
N.S.W. University of Technology and profeesor-elect 
of chemistry in University College, London. Prof. 
Nyholm remarked that Sir David Rivett, after 
graduating at the University of Melbourne, pro- 
veeded m 1907 as a Rhodes Scholar to Oxford. At 
Oxford, and later at the Nobel Institute, Stockholm, 
he carried out research in physical chemistry. Не 
returned to Australia as lecturer in chemistry at the 
Univermty of Melbourne m 1911, where he succeeded 
Bir David Orme Masson ш the chair of chemistry in 
1924. His mam research iütétests were in the feld 
of heterogeneous equilibria, to which he made many 
major contributions. Rivett had frequently streased 
the importance of scientiflo research in the develop- 
ment of Australian primary and secondary indus- 
tries. It was not surprising, therefore, that when the 
Institute of Science and Industry was reconstituted 
m 1926 as the Council for Scientific and Industral 
Research, the Commonwealth Government appointed 
him aa the chief executive offcer and deputy- 
chairman. The succeaa of the Council (now the 
Commonwealth ‘Scientific and Industrial Research 
Organization) has been due, in в large measure, to 
Raivett’s vision and 1 ip. Many difficulties 
were encountered in the formative years through 
Federal and State jealousies, impatience of politicians 
expectmg quick resulta, and the often mggardly 
provision of money by Governments. Rivett over- 


came these difficulties by his persuasivencas im. 


negotiation, courageous public utterances and his 
high personal and soientaflo integrity. The growth 
of fundamental research work in the Counod was 
constantly encouraged by Rivett and, by the time 
he retired from direct work with the Council m 1949, 
fundamental studies ocoupied a major part of ite 
activities. Rivett’s leadership in soenoe has been 
recogni by the conferring of a knighthood in 
1986 and election to fellowship of the Royal Society 
in 1941. He was president of the Australian and 
New Zealand Association for the Advancement of 
Science during 1986-89 and president of the Society 
of Chemical Industry of Great Britain in 1950. Tho 
James Cook Medal ів awarded annually “for out- 
contributions to Science and Human 
Welfare m and for the Southern Hemisphere’. 


Indian Independence Day Decorations 


Амона decorations awarded by tho President of 
India on Independence Day were the following : 

The Bharat Ratna to Sir О. V. Raman, F.R.S., 
director of the Raman Research Institute, Bangalore. 

The Padma Vibhushnan Pahela Varg (first class) 
to Dr. 8. Bose (physicist) and Dr. 2. Hussain 
(educationist). 

The Padma Vibhushnan Dusra Varg (second 
class) to Dr. H. J. Bhabha, F.R.S., director of the 
Tate Institute of Fundamental Research, Bombey ; 
Sir Shanti 8. Bhatnagar, F.R.8., secretary to the 
Ministry of Natural Resources and ‘Scientific Research 
and director of Scientific and Industrial Research, 
Government of India; and Sir К. 8. periodus 


E.R.S., director of the National Physical Laboratory 
of India, New Delhi. 


Agriculture at Reading : 
Mr. A. N. Duckham, C.B.E. 


THs appointment of Mr. А. N. Duckham to the 
chair of agriculture at Reading ın succession to Prof. 
H. G. Banders (see Nature, April 10, p. 662) will be 
warmly welcomed. From the Agricultural VI at 
Oundle he went in 1922 to Cambridge, where he took 
the Natural Science Tripos and the diploma m 
agriculture. In the latter he obtained the very rare 
‘distinction’, and an easay based on his thesis work on 
baby beef was awarded the silver medal for research 
by the Royal Agricultural Society of England. From 
1927 onwards he was concerned mostly with pigs at 
Cambridge (where with Mr. H. R. Davidson he started 
and ran the Hest Anglian pig recording scheme), 
Beas and Aberdesh, and $i 1035 Le Tocame the 
research officer of the Bacon Development Board. 
In addition, he carried through two special assign- 
mentes with conspicuous success: & survey of the 
economics of grass drying for the Empire Marketmg 
Board, and the preparation of an account of anımal 
industry in the British Empire which involved much 
travel. War brought service with the Ministry of 
Food as chairman of that Ministry’s agricultural 
committees and collaboration with Sr Jack Dram- 
mond on dietary problems in Great Britain and other 
countries. He attended the Hot Springs Conference 
in 1942 and has contmued as agricultural adviser to 
the United Kingdom delegation. to the U.N. Food 
and Agriculture Organization. In 1945 he was 
appointed agnoultural attaché at Washington, where 
he was extremely successful. After his return to 
become head of the General Division of the Ministry 
of Agriculture, he produced a monograph on American 
agriculture which is held in very high esteem. The 
University of Reading will gain one whose knowledge 
of agriculture is almost world wide, and whose 
interests also include paintmg and rnusio. 


Bernard Price Institute of Geophysical Research, 
Johannesburg : Prof. A. L. Hales 


Tam University of the Witwatersrand has appointed 
Prof. A. L. Hales to succeed Dr. B. F. J. Schonland 
as director of the Bernard Price Institute of Geo- 
physical Research, Johannesburg, when the latter 
leaves on October 1 of this year to take-up his new 

ition in Britain as aamstant director of the Atomic 
Research Establishment, Harwell. Prof. 
Hales, who at present occupies the chair of applied 
mathematics in the University of Oape Town, took 
his M.So. degree at the University and then pro- 
ceeded to Cambridge, where he studied under Sir 
Harold Jeffreys. His first univeratty appointmenta 
were in the of Mathematios and of 
Applied Mathematics at the University of the 
Witwatersrand. After war service, including geo- 
physical work in the Middle East theatre, he served 
on the staff df the Bernard Price Institute during 
1945-49 before proceeding fo Овре Town. Prof. 
Hales has made a number of important contributions 
to geophysical subjects connected with the crustal 
structure of the earth and the theory of mountain 
building. Some years ago ho carried out & gravity 
survey of southern: Africa in association with Dr. 
D. I. dough. 
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National Institute of Agricultural Botany, Cam- 
bridge: Report for 1953 


Ат the annual general meeting of the Fellows 
of the National Institute of Agricultural Botany, 
Cambridge, on July 16, the chairman, Prof. T. J. 
Jenkin, ted the annual report of the Council 
for the year ending December 31, 1958 (pp. 48. From 
the Instutute), and referred to some new developments 
in the work of the Institute proposed for the future. 
From the report, ıt is evident that the year under 
review was one of both progress and consolidation, 
and the improved staffing, authorized by the Ministry 
of Agriculture in 1952, has been fully implemented. 
Since publication of the resulta of field trials is one 
of the Institute's chief concerns, it is satisfactory 
that two issues of ita Journal appeared during the 
year, together with new or revised editions of seven 
"Farmer'a Leaflets’, while interim comments on the 
performance of some seventy different varieties of 
cereals, varieties or strains of root and fodder cro 
beans, peas, vegetables and potatoes were availab] 
in the report itself. Development of the Field 
Inspection and Certifloation schemes co-ordinated by 
the Seed Production Committee of the Institute 
continued, and the acreage of cereal seed crops 
inspected under the Field Approval Scheme reached 
a total of 66,000 in 1953, compared with 26,800 in 
1947. 

ee шш, Prof. Jenkin announced that 
the Ministry of Agriculture has agreed to the request 
of the Welsh Plant Breeding Station that the Institute 
should accept responsibility for the production of 
stock seed and for the certifloation of the 
strains of grasses and clovers. It is recognized, how- 
ever, that two òr three years must elapse before the 
necessary i t and facilities can be provided 
to enable the Institute to undertake full responsibility 
in this matter. Developments m the international 
fleld are also contemplated, for help of the Institute 
has been sought by the Organization for European 
Eoonomic Co-operation to oo-ordinate two new 
projects. The first of these за a scheme for inter- 
national grass strain trials designed to test the value 
of strains. This will involve three stagee—namely, 
identification and classification, preliminary вавевев- 
ment and agronomic trials—and will be undertaken 
m close oo tion with the Grassland Research 
Station at Hurley. The second за an attempt to 
obtain greater uniformity in the terminology used to 
designate the differant stages of herbage seed pro- 
duction, for at present each country has its own 
system, and ion is liable to occur with regard 
to oertifloation schemes. The meeting concluded 
with an address by Sir John Russell (see p. 446 of 
this issue). 


The Royal Botanic Gardens, Kew 


WrrH the publication of the first number of the 
Kew Bulletin for 1054, the work of the Royal Botanio 
Gardens, Kew, during 1953 is reviewed in some 
detail. This is a matter of general interest, to the 
publie and to professional botanista alike. During 
the year the centenary of the Herbarium and Library 
was celebrated by an exhibition illustrating the work 
of these ts d the past hundred years 
(see Nature, 171, 1086; 1953). The continuing 
activity of the herbarium is well illustrated by the 
following statistics : received from out- 
side souroes, 60,406 ; sheets received on loan, 4,558 ; 
sheets sent qn loan, 4,446; sheeta distributed as 
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duplicates, 12,268; sheets mounted (with oertain 
exclusions), 46,465; and so on. Visite by botanists 
numbered 3,964. Inquiries and plant consignments 
dealt with numbered 2,667. In the midst of the 
routine tasks, of which there are many, the long- 
term projects have been pursued, for example, the 

tion of the ‘Flora of Tropical East Africa’, 
and other floras, and members of the staff have taken 
an active part in contemporary botanical and other 
activities. Special work on particular systematic 
groups has also been undertaken, for example, 
Bignoniaceae, Orchidaceae, vascular uryptogams, eto. 
Ano event of the year was the publication 
of Supplement XI (1941-50) of the Index Kewensis, 
and progress has been made with the succeeding 
volume. The work of the Library, the Museum and 
of the Jodrell Laboratory, where work on the sys- 
tematic anatomy of the monoootyledons is being 
steadily pursued, as well as routine inquiries, some 
of a curious character, is also reviewed. In the 
Gardens, the work in the arboretum, the alpine and 
herbaceous sections, and the temperate, decorative, 
tropical and other departments is recorded and dis- 
cussed. The Bulletin concludes with a list of pub- 
lications and the roll of scientific and administrative 
staff. 


Sclence tn China To-day 


An interesting but pessimistic appreciation of the 
position of scientists in Communist China is oon- 


tributed to Science (119, 785; 1954) by А. Z. Chang, 
now working at the Centre for International Studies, 
Massachusetts Institute of Technology. Reviewing 
the education and activities of those of the fifty 
scientific workers i the national oom- 
mittee of the ‘Ko-lien’ (All- Association for 
Natural Sciences) for whom information is available, 
Dr. Chang points out that their average age Bo far 
as is known is more than fifty-five years, and none 
is a product of post-war education. Of the eleven 
by leading scientists who are members of the ‘Ko- 
lien’ National Committee and three others by 
scientists who are not members of that Committee. 
Most of these leading scientists rptain their teaching 
positions while serving in government positions; of 
the fifty members of the ‘Ko-Lien’ National Com- 
mittee, fifteen retain full-time professorships and five 
serve on committees. A few hold key positions in 
functional Throughout the Second 
World War there was no evidence that the Com- 
munists made any progress in training or absorbing 
scientific personnel, while the leading scientific 
workers of the older generation are being subjected 
gradually to as great pressure as any other intel- 
lectual group. Dr. Chang oonsiders that the most 
serious challenge is the particular Communist concept 
of science in general and the Communit inherent 
antagonism against ‘bourgeois science’ in general ; 

in main construction projects the Communists rely 
more on their ability and ruthlessness in organizing 
masses than on technical knowledge. Indigenous 
technology and the scientific approach on the China 
mainland are in a highly State-controlled condition. 
,to-day, and the future of science in this area is likely 
‘to conform to that withm the general Soviet pattern. 


Scientific Research In South African Universities 

Тнк Library and Information Division of the 
Council for Scientific and Industrial Research, 
Pretoria, has published a ‘Register of Current 
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Boientiflo Research at South African Universities” 
(pp. 212; 1958), this being the second volume, the 
volume, covering research in progress during 
1951, having been iasned m 1952, and it is hoped to 
iasue the register annually m future. It в a oom- 
penion to the “Register of Current Research in the 


under their English names. 
Deets f tee e eee 
in the language in which it was received ‘from the 
but the omission to translate 


- Particulars of the qualifications and status of the 
investigator and of the director of the investigation 
“are included. 


East African Research Board : Report for 1953 


Tum eleventh annual report of the East African 
Industrial Research Board of the East African High 
Commission (pp. 11. Nairobi: Government Printer, 
1954) oovers the year ended Deoember 81, 1953, and 


United Kingdom im research quantities 
synthesis of coftisone and related oo meee 
hydraulic press .and extrusion p 
designed for the аси 
‚ which should prove more efficient than the squeezing 
Tolls hitherto used. Work on the refining of sisal wax 
indicates that-fractional extraction with alcohols will 
yield more highly coloured fractions first, whioh 
might used where colour is unimportant, and that 
later fraotions might be used to obtain & paler 
pou The method of pelletizing fine kainite for 
ting in а rotary kiln has been worked out on & 
commercial scale, and the addition of alumina as 
beuxite has proved to be the most reactive for oon- 
verting the silioa, released from the kyanite molecule 
on calcining, to mullite. Detailed performance teste 
даме аа ee мои ee IM M 
dual-fuel diesel engines, bub experiments on the 
fermentation of sisal waste and papyrus roots and 
stalks to give 


ee aoe dic Plu mb 
Preliminary experimenta 

Wi ный ine che ees COND ыраны 
d ci жайты аат e obtained 
from the juice of the pawpaw fruit. Trials with a 
Swiss mechanical bri machine indicated that 
the machine wa& unsuitable for handling ooffee 
parchment, cotton seed husk and brine coffee husk 
without further treatment, but excellent briquettes 
were obtained from sawdust and satisfactory briqu- 
ettes from brine coffee husk which had been passed 
through a disintegrator. 
whole proceas of coffee curing was commenced. 


| National Foundatlori for Sclentific Research, Brus- 
sels: Report for 1952-53 


‘Tra twenty-sixth annual report of the National 
Foundation for Scientific 
the year 1952-53 . 281; 
pletion under the 
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тпіввіоп, created in October 1949, of an invuntory-of 
microfilms in the archives of the French Depgrimenta 
of Lille and Dijon, copies of which are deposited in 
each of the Belgian universities. The Council made 


^ & third grant of 1,485,000 francs to the Special 
Clinical 


Commission for Research, which has been 


each centre on this work, with & list of publications, 
are inoluded. А sum of two million france was put 
at the disposal of the Royal Observatory of Belgium 
for the establishment of a radioastronomy laboratory. 
Brief acoounts are included of the work on calculating 
machines at the Universities of Bruseela, Ghent, 
Liége and Louvain, for which & further credit of 
50,000 francs has been voted, while 200,000 francs 
were voted for the reconstruction of -the Marine 
Biology Station at Wimereux, destroyed during the 
War. Ninety-three grants, totalling 247,289 france, 


Extraordinary credits 

totalling 6,110,000 france, included two million 
franos bo the Inter-university Miorofilm Commission, 
25,000 france to the International Institute of 
Meteorology, Stockholm, 50,000 francs to the Zoo- 
logical Station, Naples, and 250,000 to Prof. R. 
expedition to 


tically 
Sea and the desert of Judea in Palestine. Lists of 
ients of research grants for 1958-54 and of 
ieee durmg 1952-58 by recipiente of grants 
are included.- The report includes an account of the 
distribution of radioisotopes in Belgium and the 
researches carried on by this means in the university 
laboratories and at the Institute of Cancer, as well 
as in the Polytechnic Faculty of Mons, the State 
Institute at Gerbloux and in industry 

and horticulture. | 


Central American Scientific 
Scientists 


. А wrest list for Central America in the series 
"Boientiflo Institutions and  Boientiste in Latin 
America", covering Costa Rica, El Salvador, Guate- 
mala, Honduras, Nicaragua and Panama (pp. 202; 
1954), has been issued by the United Nations Educa- . 
tional, Scientific and Cultural Organization, — at 
Montevideo. The list was prepared by the 

tion's Field Science Co-operation Office for Latin 
America, with the collaboration of Ibero-American 
organizations, and is to be completed in 
several volumes during the next few months. Under 
each country are given liste, in Spanish, first of 
institutions and second of scientific workers; these 
include the address of the Institution and some details 
of its functions, interests and officials, and, for the 


Institutions and - 


The Scientist: A New Pakistan! Journal 
„Ix Мов. 2 end 3 of the first volume of & new 


following topics: 
Pakistan ; the pro 
metrical incomplete block designs ; 
the identification of fishes; the biology of & ue 
defoliator ; шет the theory of liquids. The S 


No. 4427 September 4, 1954 


is published by йери чино! FOOL. University 
of Karachi, the chief editor being Dr. M. А. H. Qadri. 


Sclentifi¢ Literature In New Delhi 

Tus '"Insdoe List of Current Scientific Literature’’, 
the first iseué of which is dated June 1, 1954 (pp. 16. 
New Delhi: National Scientific Documentation 
Centre ;. Ra. 10 a year), is being published semi- 
monthly to inform Vei udo workers in India and 
neighbouring oountries of the latest papers publiahed 
in some two hundred and fifty 1 soientiflo and 
technical periodicals of the world. Ib also includes 
information on scientific received at the 
National Physical Laboratory—Insdoo Library, New 
Delhi, ва well aa the titles of translations available or 
on which information has been received. Titles of 

pers in languages other than English are given in 

translation. The entries are arranged in 

broad subject groups according to the Colon Classi- 
fication, but Universal ос Classification numbers 
are also given. 


Bibliography of French Blological Books 


Tmn first imue (No. 9, December 1953) of the 
second series of the ‘French Bibliographical Digest”, 
which is planned to give & selected bibliography of 
significant scientific and technical books, of at least 
university level, published in France since 1949, 
includes an article by Prof. L. Plantefol on botany 
in France to-day and a list of French soientiflo and 
technical periodicals. Under each subject the 
abstracta or reviews of each book are given alpha- 
betically by authors, and there is also an index of 
authors. The entries in this issue are limited to 
biology, botany and zoology, and the Digest is 
intended y to introduce French booka to the 
United States. It will be supplied free, upon request, 
to libraries, university departments and scientific 
workers who indicate the subjects in which they are 
interested. It is edited and lished by the Cultural 
Division of the French , 872 Fifth Avenue, 
New York City,-21. 


Yale Medical Library and Historical Library : 
Report for 1952-53 


Tua annual report of the Yale Medical Library, 
which moludes the of the Historical Library, 
for the year ended June 30, 1953 (pp. 47. New 
Haven, Conn.: Yale Medical Library, 1053), stresses 
ohanges made to increase the availability of period- 
ioals. The ‘current use’ of a periodical appears to 
continue for about five years, the second year after 
publication being the time of heaviest use and also 
the time when the periodical is at the binders. Two 
periodicals were used as much as 158 of the least 
popular on the list combined, and with thirty-eight 
others these two periodicals accounted for nearly 
50 per cent of the use made of periodicals. By 
duplicating subscriptions to the more heavily used 
periodicals, discontinuing the binding of four hundred 
lrttle-used periodicals, restricting the more complete 
set to use within the Library, and oertain other 


available in the reading room isa 
report of the Historical Library gives details of 
important accessions during the year. 

The Early Developments In Atomic Energy 


Ат the meeting of the Education Group of the 
Institute of Physics on October 20, 1953, Prof. 
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O. R. Frisch, of the University of Cambridge, who 
was one of the pioneer workers in the atomic energy 
Polen during the Second World War, delivered &n 
talk on “Atomio ves шы in all 

The text is reprinted as a article in 

Bogan. "Tho tart ia тера aa a peii erie in 
Physics (5, 81; 1954). Prof. Frisch gives a brief 
review of important developments following the first 
direst manifestation of atomic energy by Becquerel 
in 1898, in particular of Rutherford’s 1912 picture 
of the atomic nucleus and of Chadwick’s discovery 
of the neutron in 1932. He then discusses why 


. physicista with all the data available in 1935 did not 


discover fiasion at that time. Next, the exciting 
eventa which followed Hahn and Strassmann’s 
publication in 1939 are most vividly told, and Prof. 
Frisch includes some personal reminisoenoes of details 
of his conversations and discussions with Prof. Lise 
Meitner. Finally, the feasibility of controlled and 
explosive controlled reactions and the development 
of controlled nuclear reactors are discussed. Prof. 
Frisch concludes by remarking that he likes to 
remember the days when chain reactors were & new 
toy for physicists to play with and recalls how for a 
few exciting weeks in Los Alamos he and others were 
allowed to study the growing amounts of uranium-285 
which were then being prepared for the first atomio 
bomb. 


Diamond Tool Industry during 1953 

AN eight-page brochure, entitled ‘The Diamond 
Tool Industry in 1958", issued free of charge by the 
Industrial Diamond Information Bureau, 32-34 
Holborn Viaduct, London, E.C.1, is the ninth in the 
series of reports on the diamond tool industry and 
summarizes the main developments during 1953 
under the followmg headings: physical properties ; 
hardness; surface finish ; and turning ; 
trueing of grinding wheels; diamond powders ; 
impregnated diamond tools ; sintered carbide grind- 
ing; glass grinding and stone working; rock 
drilling ; wire drawing; diamond use and salvage ; 
new machining methods; and jewel bearing pro- 
duction. Reference is made to 155 articles, and в 
detailed bibliography is appended. The report, which 
will be of interest to all those engaged in the use and 
production of diamond tools, has been compiled from 
the monthly “Bibliography of Industrial Diamond 
Applications”, also lished by the Industrial 
Diamond Information Bureau. = 


Protecting Cleaned Iron Objects 


Ix the Museums Journal of May 1954, L. Biek, 
E. 8. Cripps and D. M. D. Thacker, of the Ancient 
Monuments Branch, Ministry of Works, describe a 
series of experimenta undertaken to protect iron 
objecta that have been cleaned. Some keys, of the 
eighteenth to early nineteenth centuries, were used. 
All were heavily rusted, with some deep nets 
of hard oxide. The keys were cleaned in an i ited 
ate hoephorio acid formulation (*Deoxidine No. 128’, 

C.I.) arid sorubbed with steel wire brushes to remove 
the rust. They were then soaked in aoetone to 
prevent the formation of the rust-ooloured film which 
appears when wet ironwork dries in air. Various 
protective coverings were then applied, including 
bleached beeswax, chlorinated rubber solution, 
celluloid solution, polyvinyl acetate solution in 
toluene, polymethaorylio ester solution ('Bedaoryl' 
144 TL., I.C.I.) and graphite powder rubbed into 
the surface. The amount of rusting was assessed 
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aŭd other factors, such as convenience, cost, time and 
appearance, were taken into account» By and large, 
waxing seems to have a slight advantage over steel 
wire brushing followed by 'Bedaoryl'; coating with 
polyvinyl acetate and the graphite/‘Bedaory!’ treat- 
ment are also satisfactory. 


Education for Management 


E Tam British Institute of has now 
“published the second of the boo к Seeing wh 
education and traming in the fleld of 
The first was concerned with the facilities A EB 
in technical colleges and other educational institu- 
tions, while the second describes short courses held 
at residential establishments and by professional and 
other bodies. These include courses for senior 
management at the Admunistrative Staff 
College and by the National Council of Y.M.C.A.’s ; 
courses for middle management and other super- 
visors arranged by certain professional and voluntary 
organizations, adult education colleges, university 
departments and such bodies as the Hull Junior 
Chamber of Commaérce ; courses for young workers, 
apprentices and other entranta to industry, organized 
mainly at residential educational colleges; courses 
for trade unionists organized mainly by the National 
Council of Labour Colleges; as well as courses in 
such topics as jomt consultation, oommunications, 
work study and method engineering held at & variety 
of centres. The booklet also contains ‘details of 
special courses arranged for education, training and 
personnel officers. The sponsors of the booklet are 
to be commended both for undertaking such’ an 
important work and for the suocinctness and accuracy 
of-their presentation. 


The Fourth Douglas Lea Memorlal Lecture 


Tua fourth Douglas Lea Memorial Lecture, entitled 
“Douglas Lea: Physicist into Biologist”, will be 
delivered by Prof. С. A. Coulson, Rouse Ball pro- 
fessor of applied mathematics in the University of 
Oxford, at а meeting of the Hospital Physicists’ 
Association on October 1 in the Reid-Knox Hall of 
the British Institute of Radiology, 32 Welbeck 
Btreet, London, W.1, at 8 p.m. The meeting 1s open 
to the publio. 


Announcements 


Tua eighth annual congress and festival of scientiflo 
films of the International Scientiflo Film Association 
р rune cing over аео Ша 

University City and also at the National Research 
Council. Public performances of outstanding films of 
general appeal will be given, and films 
will be shown and pepers read at the meetings of the 
sections concerned with the film in, medioine and 
vetermary science, in industry and technology, in 
scientific research, and in other subjècte. Inquiries 
in Britain ing the congrees should be gent to 
the Scientific Film Association, 164 Shaftesbury 
Avenue, London, W.O.2. All other inquiries should 
be sent to the Segreteria VIII Congresso Inter- 
nazionale della OCinematografia Scientifica, Com- 
misione per la Cinematografia Scientifica del Consiglio 
Nazionale delle Ricerche, Piazzale delle Scienze 7, 
Roma. 

Тни fourth annual Eastern Joint Computer Con- 
ference and Exhibition, which is jointly sponsored 
by the American Institute of Electrical i 
the Institute of Radio Engineers and the Association 
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for Computing Machinery, will be held in thé Belle- 

vue-Stratford Hotel, Philadelphia, Pas вашта, 
December 8-10, the theme this yoar being th e. 
“Design and Application of Small Digrbel Computers". 

Proceedings of the Conference will be published by 
the sponsoring societies and may be ordered from 
any one of them. The meeting will be open to all. 
Applications for registration should be sent to the 
Eastern Joint Computer Conference, P.O. Box 7825, 
Phil&delphia 1, Pa. 


Tua Iron and Steel Institute, in aseooution with 
the Institute of Metals, 18 o a symposium 
on powder metallurgy, to be held in Church House, 
Westminster, London, 8.W.1, during December 1—2. 
Both ferrous and non-ferrous aspecta of powder 
metallurgy will be considered, and there will be a 


'gmall' exhibition of components used in the various 


processes. The pepers wil be divided into three 
groups: metal powders and their assessment ; 
research and gota practice; and production 
and properties of engineermg materials. The sym- 

will be open to all, whether or not they are 
members of either Institute, on application to the 
Secretary of the Iron and Steel Institute, 4 Grosvenor 
Gardens, London, 8.W.1, from whom further in- 
formation can be obtained. 


THe autumn conference of the Scientific and Tech- 
nical Group of the Royal Photographic Society will 
be held this year on October 2 in the Lecture Theatre 


7 of the Stephenson Building, King’s College, New- 


castle upon Tyne, in conjunction with the University 
of Durham. The theme will be “The Scientific and 
Technical Applications of Photography", and, besides 
the reading of eight papers, visite will bo made to 
the Departments of Naval Architecture, Physical 
Chemistry, and Photography of King’s College. The 
conference will be open to all, no tickets 

necessary. Further information oan be obtained from 
Mr. C. J. Duncan, Director, Department of Photo- 
graphy, Medical School, Newcastle upon Tyne 1, 
or from the honorary oonference secretary of the 
Scientifio and Technical Group, Dr. R. 8. Schultze, 
‘Research Library, Kodak, Ltd., Harrow, Middlesex. 


Tos Edison Swan Electric Co., Lid. (155 etg 
Croas Roed, London, W.C.2), has published the thi 
in its series of educational booklets, entitled ''Eleo- 
trons”, this latest one being on screened-grid and 
pentode valves. It surveys the disadvantages of the 
triode m order to show how, for certam p 
improvement oan be obtained by an additional grid 
as in the ecreened-grid or tetrode valve, and by two 
additional grids as in the pentode. In addition’ to 
explanatory circuit diagrams, the booklet contains a 
specially prepared sectional drawing of the Ediswan 
Mazda high-slope screened radio-frequency pentode 
6F1 valve, showing the electrode assembly and full 
details as to ite operating oonditiotfs. 

Tsu “Bibliography of Articles appearing in 
Turkish Periodicals, No. 5” (pp. 188. Istanbul: 
Milli Egitim Basimevi), covering the period October- 
December 1952, contains some nine hundred entries, 
arranged ing to the Universal Decimal Classi- 
fication (first two figures only), and alphabetically by 
authors within each section. Slightly more than half 
the entries fall under science and applied science 
or technology. A list of periodicals covered, with the 
place of publication,.and an author index are in- 
cluded, and the explanatory preface is in Turkish 
and m French. 
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«^ BRITISH ASSOCIATION MEETING AT OXFORD 
SCIENCE AND HUMAN NATURE 


HREE hundred years 


By Dr E. D. ADRIAN, O.M., P.R.S. 


PRESIDENTIAL ADDRESS 
ago в Boientiflo society left for-the British Association to do if it oen only 


Casio Turin Өзөктү жо ant this jose preach to the converted ? 


of Dr. Wilkins of Wadham College. It was the first 
of its kind in Britain and it had what we should 
now call an escapist motive. Fifty before, 
Francis Bacon had published his great for a 
new road to knowledge, by concerted o tion 
and experiment,-and Harvey soon after had made 
the which proved the circulation of the 
blood. Bub then the country had been tom by oivil 
war. It had killed its King and could not see how 
to reach settled government. Dr. Wilkins had ool- 
lected в band of scholars of inquirmg mind, Boyle, 
Wren, Willis and others whose names are now part 
of the history of acience, and they met together to 
take what comfort they oould in the new kind of 

whigh could be confirmed by experiment 

authority 


тзн a ieor ei endo отунга И quit wath 
one another without being engaged in the passions 
and madness of that dismal age. 

Bo it was in Oxford that the scientific age was 


Шш Moser ef тыу Dole. just betes lets 


quiries 
prosperity as well as to deeper knowledge. 
founded. the Royal Society, and- Isaac Newton's 
ia" established the mechanioal order of the 
world. The material progress followed more slowly ; 
but one hundred years after Newton’s death it had 
already begun to affect the lives of half the people 
in Britain. Scientists, as usual, were in no doubt 
about the value of what they were doing and they 
felt it was time to share their faith and some of 
In 1881, therefore, the British Association was 
founded for the advancement of science and at the 
annual meeting our leading scientists aasembled in 
one big town after another to spread the news of this 
fresh source of knowledge and of material advance ; 
and the Association has gone round ever since on 
muoh the same errand, announcing new discoveries 
grown steadily in size and in its understanding of 
what the scientists are about. 
But now the produote of soienoe &re everywhere. 
Knowledge of the material world is constantly 
and its consequences are of such a 


deliver such remarkable goods. Bo it has come about 
that the advancement of science is in everyone's 


2 


For scientists ib can do a great deal. We are all 
specialists nowadays, and hêre we can learn what is 
happening in fields outside our own; but it is true 
that these meetings must lack some of the appeal 
they had when the whole territory of science was ВО 
much smaller. Progress is too rapid for the new 
discoveries to be saved up as a birthday present, and 
controversies have become too technical to be aired 
in the market place. Yet there is one very great and 
worthy taak which needs the help of a body like ours 


Association must show the layman 
age is leading him. Tie by le capaci Gl 
that the success of these meetings must аы. 
No meeting of the Association ab Oxford could 
pass without reference to that famous occasion when 
its impact on publio opinion was highest, when it 
was made quite olear that the pursuit of natural 


and after an hour of it the audience was restless and 
wanted something more dramatic. They had it from 
the Bishop, who spoke wrth eloquence and wit against 
the idea that man and the monkey could have a 
common ancestor. He ended with an ill-conceived joke 
about Huxley’s claim that he was ‘descended from 
the apes; but he sat down to general acclamation 
and the ing handkerchiefs waved by the ladies. 
Huxley had a more harshly ooloured picture to 
present: the aim of life was merely to go on living, 
the road to progress was by the slaughter of the 
weak and the survival of the strong, and man was 
cousin to senseless brates. The scientists were 
that the search must go on, that the 
evidence must be followed wherever it led, but until 
then it had not led to anything quite so bleak. 
All this was no doubt implicit in Huxley’s speech ; 
but the audience at the British Association is human 
and what really stirréd them was Huxley’s grand 
indignation at the idea of a bishop condescending to 
such = paltry Joke on во high a theme. His scorn 
forced the excitement to such a pitch that one lady 
famted and had to be carried out, and afterwards 
no one, not even Hurley, could remember exactly 
what he had said. It did not matter so much, for 
the chief iue was no longer the of species, 
but whether Bish Wilbeciorio: hei seal beer 


had been on the scientific plane and the evidence 


mind. Why then are we here to-day ? What is there could nob be ruled out because ib was unpalatable : 


x 
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within a few years the battle for Darwin’s theory 
was won and it seamed that the discoveries of sciance 
had forced the human race to grve up beliefs on 
his it had relied for centuries. 

aturally the ahange came gradually, bringing 
discord into a good many families where the rising 
generation were zealous converta to the new creed. 
But now the scars are mostly healed. Advancing 
understanding of what was really. at stake has made 
it poamble for both sides to keep their ideals. The 
theory of evolution has lost its power to arouse 
passionate resentment or passionate faith. 

I have mentioned that meeting for two reasons: 
because it emphamzed that man himself was part of 
the natural world and because ıt emphasized also his 
right, at all events his determination, to go on 
searching for knowledge, for without his curiomty he 
would be nothing. 

We all know where our curiosity has now landed ua : 
with advances in atomic physics which might be 
applied to devastate half the world, and if they were 
80 applied would certainly make life in the other half 
extremely precarious. Our grandfathers here were 
with scientific discoveries which were no 

ughing matter, for to many of them spelled. 
the end of all worthy human aims; ieee nos 
discoveries which might spell the end of all human 
aima, worthy or not. | 

We can regret that atomic bombe are possible 
without regretting the discoveries that have led to 
them. Advances in natural science cannot avoid 
advancing the methods of warfare; they do so when 
they make armies more healthy as well as when they 
increase the power of their weapons. But although 
the strategista have to think mainly of immense 
explosions and great devastation, it would be a 
mistake to suppose that these are the only dangers. 
Even if we oan survive them we must face the 
possibility that repeated atomic explosions will lead 
to & degree of general radioactivity which no one 
can tolerate or escape. 

The level would not rise rapidly and there is a 
large margm in hand ; but the physicists can estimate 
the persistent contamination which must follow an 
atomic explosion of a given magnitude and tho 
biologists can assign limita to the amount of oon- 
tammation whith could be let loose on the world 
without serious danger to every part of it. When 
atomic energy is used for supplying power for industry 
the dangers of contammation are real enough, but 
due precautions oan be taken to avoid them. In a 
major war they would soon be set amde. Powerful 
nations who think they could win quickly might 
аооер the risk. A few hundred large bombe would 
not raise the level of radiation to the pomt where it 
would become a general danger, no doubt в 
country of small area like ours could be reduced to 
ashes by в relatively amall mass of explosion. Though 
the ashes would be deadly, the rest of the world 
might escape them. But a long war between powers 
well armed with bombs would certainly mvolve an 
order of radioactive contamination which would 
‘involve us all—viotors as well as vanquished. 

Arguments that war does not pay will not count 
much when ideals are threatened. It is true that a 
war which would probably end in wholesale deetruo- 
tion can appeal only to people who are desperate ; 
but they can be made desperate and that is the end 
we have to guard against. There are conceivable 
safe of course; but controls and conventions 
are not foolproof, and in future whenever the world 
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is split into two opposmg: groupe with stores 
of atomic weapons rb must face this added’ risk of 
catastrophe. 

Yet we have surely no right to feel that our.pre- 
dicament is so much worse than that of earlier 
generations. Our grandfathers could do nothing to 
ward off the danger which seemed to face their 
cherished beliefs; but our fate is in our own hands. 
We аге afraid, and ri , because we cannot trust 
ourselves to' act peaceably, because we know that 
unless we are ready to give up some of our old 
loyalties we may be foroed mto a fight which might 
end the human race. Our predicament is the mevit- 
able result of our curiosity and of the physical nature 
of the world we live in; but if we can make our 
behaviour worthy of our increased knowledge we oan 
live safely. The scientist, theréfore, has а double 
responsibility. He must apply his science to learn as 
much as possible about the mental and phynical 
causes which make us behave as we do, he must 
study human nature to prevent Ња failures; but be 
cannot wait for the discoveries which might make us 
act more wisely: he must take us as we are and 
make it his task at meetings like ths to point out 
that the human race cannot stand more than a few 
thousand large atomic logions whether they hit 
their t or mise ib. we oan make this known 
univ our Association will not have failed in its 


purpose. 

It may be optimistio to think that our dangers 
would recede if we had а better understanding of 
human reactions: in fact, if we must continue to 
make war there в no kind of scientific investigation 
which might not be used for making rt more effective, 
and there can be no guarantee that discoveries in the 
field of human conduct would be harmless. A drug 
or в system of education which would make us all do 
as we are told, a method of producing radical oon- 
version to & new system of belief, a knowledge of 
new ways of rouamg petriotio ardour, all these might 
be used with consequences almost as grim ав the 
genetical deterioration їп a radioactive world. The 
psychiatrist who discovers & cure for paranoia may 
find that he bas also revealed a convenient way of 
producing it. 

Our novelists have made us aware of these dangers ; 
but it is some comfort to feel that m this case the 
increased knowledge could be used for defence aa 
well as attack, We can only be protected from 
radioactivity by living in caves on uncontaminated 
food and drmk ; but an mcreased knowledge of how 
the mind сап be influenced could certainly forestall 
many of the influences which might be used for 
undermining our miegriby. 

It ів certainly true that discoveries relating to our 
own nature may mean & readjustment of our 
beliefs: that, however, is & fair price for increased 
understandmg and, in fact, our ideas about our own 
behaviour have already been aseailed in such a way 
that further revelations are unlikely to shock us. 
There is & fairly close parallel between the impact of 
the theory of natural selection one hundred years 
ago and that of Freud's theories on our own generg- 
tion. The British Association does not come into it, 
because Freud’s evidence was all on the medical aide ; 
but his views made the same kind of attack on our 
pride and met with the same passionate resentment 
or & proval. The theory of unconscious forces 
тишда {нош Bas баета di nih оге 
stature aa intelligent beings; yet the parallel still 
holds, for again we have recovered our equanimity. 
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We are reconciled to the undoh&eicus, though we 
may not have digested all the elaborations of peyoho- 
&nalytio theory. We &re no doubt lees sure of our- 
selvée, inclined to spare the rod and to put nothing 
ш ita place; but, on the whole, Freud has left us 


with a better understanding of human conduct and ` 


we are not down-hearted at finding it less rational 
ee ee 

Freud would have to build up & system based 
on the physiology of the brain; but he was soon too 
deeply committed to the psychological aide. Pavlov's 
conception of human behaviour was besed on brain 
physiology and it was leas disturbing because it did 
not go Duc aan din ee It is now 

more disturbing than Freud’s, because 

Boley notion of the conditioned reflex has come 
to dominate one side of the world ; but we must not 
think the lees of ib because it has bean used for justify- 
ing & politioal system foreign to ours. Pavlov and 
Freud were both scientists of surprising originality. 

~ They gave a new impetus to research on human aot- 
ivity ; but the flelds they explored are still waiting for 
the next advance to show how much they will yield. 

The difficulty is that there are so many fields of 
inquiry to cover, each with ita own limited range of 
facta and deductions. Freud studied dreams and 
neuroses and explained them 88 the product of 
repreased desires. Pavlov studied learning in animals 
and explained it in terms of conditioned reflexes. 
But physiologists ever since Galvani have studied 
the reactions of nerve fibres and nerve oells, the units 
of the nervous system, in the hope of explaining what 
they do in the terms of physics and chemistry. This 
approach at the lowest can tell us little about 
the way in which unite are organized ; but when we 
keep to physical and chemical problems we are in 
the familiar territory of the exact s6ienoea, we know 
how expernmnents should be conducted and there are 
great technical advances at our disposal. It is when 
we begin to think of organiams rather than molecules 
that we seem to part company with mechanism. 

At this end of the scale, then, our actions are found 
to depend on the vast mass of cellular material which 
makes up the nervous system, reoeiving signals about 
the O EIS Word feum dls paras oru aad adiing 
out signals to the muscles fo produce the complex 
movements of intelligent behaviour. The nervous 
signals can be recorded and analysed because they 
are revealed by brief electrical effecta, and we are 
rapidly gaining & fairly clear picture of the 
transformations which make them possible (and 
incidentally we should never have gone so far if there 
had bean no radioactive sodium and potassium for 
tracing ionic movements). 

The sensory inflow brings information about the 
eventa taking place outside us and p reporta 
to show how successfully we are with them ; 
Ede cdi gelu ш oa a 
simplest movements and we are handicapped if we 
cannot hear what we are saying and cannot watch 
our step. But the great central mass of nerve oells 
has to fabricate a radically different pattern of 
messages to send out to the muscles and it is a 
pattern whioh аы Sub ке 
information, on what ha to us & year 
well as on what is happening now. Unfortung 
ps t dial oder to etd tho inmediato гаком 

nervous system than apes persistent 
changes which alter its habita give us our 
memories. We know next to nothing about the 
Plasticity which is the most important feature of the 
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brain and that is the nextthurdle for the biophysiciste 
&nd biochemiste. 

But we do know that the cells of the brain do not 
behave as agente for conducting and com- 
bining the signals that reach them. As long ав we 
are awake many of them are in continuous rhythmic 
activity. The system has its own reserves of energy 
and is unstable; at all events, it is во constituted 
that a alight disturbance of equilibrium will start up 
a cycle of discharge and recovery repeated many 
times & second and extended through much of ite 
substance. It is no great surprise to find that we are 
driven to our daily activity by a cell system of this 
соза онш ор rir bub we аге now 

earning something about the interplay of the dif. 
rai fiae aco а It is found, for example, 
that & relatively amall collection of cells at the base 
of the brain has a profound effect on the ganeral 
level of activity, so that we are aroused when it ia 
stimulated and fall into coma if it is injured. We 
овп вее too how the chief foous of disturbance shifte 
from one region of the cerebrum to another when we 
transfer our attention. In fact, we are beginning to 
trace a closer connexion between what is going on m 
the different parte of the brain and what we happen 
to be doing from moment to moment. For what It 
is worth, we can see a physical reason for our restless 
lives and our insatiable curiosity. 

One may well feel that ‘the most detailed know- 
ledge of brain physiology will never help us much 
in our efforts to live peaceably ; but ıt would be rash 
10 ye ceed Certainly there are le now who 

nore plaid: 1f partiapé less ЮЛ ives, because 
their anxieties have been diminished by leucotomy, 
an operation on the frontal lobes of the brain; and 


- long before the advent of leucotomy we had become 


accustomed to adjusting the activity of our nervous’ 
system by chemical agente. Tea and oaffee, alcohol 
and tobacco are the stimulante and sedatives of the 
pre-scientific age and now, to quote the preacher, 
there is no end to the works of the apothecary, and 
we seem to be much less afraid of using the oon- 
fections he gives us to take away our pains. 

Only the writers of science fiction would suggest a 
future in which the problems of civilization will be 
dealt with by tampering with the brains of some or 
e а: It will help us a little to settle our 
differences if we have the means of ensuring в clear 
head and an even after a long journey and & 
resetting of the daily rhythm; but olearly we must 
look beyond physiology for an adequate picture of 
the human bram in action. Though it should start 
at the molecular or the cellular level, the evidence 
for it must molude the activities of the finished 
product. We must find out what human behaviour 
is like before we try to explain how it is produced. 

We do know, of course, an immense deal about 
human behaviour, from our own i and from 
the accumulated wisdom of the ; but it is only 
in recent times that we have to check our know- 
ledge by the methods of natural science. The develop- 
ment of physical science dates from the time when 
direct observation and t were accepted as 
tetas evidens han thes at arses кыр Dad Моо 
self-evident to the philosophers and the schoolmen. 
They were wise enough, but it was found that they 
could be mistaken.’ So now we oan look to the many 


- branches of social science to make a dispassionate 


study of what actually happens in our sooiety without 
regard to what might be expected to happen if we 
are to believe all we have been taught. 
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The picture of human hehaviour which the social 
scientist has to draw is of a system in which the unita 
are men and women rather than oells or molecules. 
It is true that one man behaves very differently from 
&nother—it ів part of our political Greed that they 
must be allowed, within limita, vo differ as much as 


they like. But, although we oan insist that the unite 
are not all alike, the general inciples which 
determine their behaviour ought to out when 


we deal with millions rather than individuals. 
There is, in #0, one branch of social science which 
can adopt this plan without diffloulty. This is the 
science of economics, which considers only the human 
activities of producing and and studies 
the way in which these activities are to be balanced. 
When the balance is lost, credit and currencies fail 
and we may blame the economists for the plight we 
are in; but the status of their science is unquestioned, 
and no one would dream of saying that our complex 
‘civilization could have done as well without them. 
It must be admitted, however, that the strength of 
economic theories rests very largely on the fact that 
they овп be worked out with very little regard to 
human nature. Men must be aasumed to be capable 
of frading with one another and they must have a 
of skills and needs and but that 
is all, or nearly all, that the economist has to con- 
sider. Few of the many branches of social science 
сап on such в simple basis, and it is because 
of this that the subject as a whole has still to win 
full recognition in Britain where the science of 


bafore the theories of economics ; but the economists 
have had the figures to check their conclusions and 
until recently the’sociologists have had little but their 
own philosophy and their own reading of histary. 
Even Durkheim, who broke away from the philo- 
sophio tradition, could only point the way to a truly 
objective study of human society. Now the position 
is quite different. A century and a half ago it had 
only just been decided that thé population of Britain 
was on the increase. Many had thought that might 
be во, but there were no figures to show whether they 
were Tight or wrong. Now there are all the modern 
techniques for fact finding, the questionnaires, the 
punched cards, the sorting machines and the statistical 


methods. Tt is far easier now to deal with large groupe, ` 


and the psychologists have far more knowledge of 
the irrational factors which oan sway the smaller 
groups a8 well ag the family &nd the individual. The 
stage seams to be get for the new development, and it 
might well be the moet important scientific develop- 
ment of this oentury. Why are we still во reluctant 
to think well of it ? 
The answer, I 

vinoed that the kind of observations that the social 
scientist oan make will be sufficiently objective and 
sufficiently precise. Those of us who work in labor- 
atories have a far easier task in selecting what we 
should observe, yet we know how diffloult it is for us 
to select and observe fairly. We have to school our- 
selves not to reject the exceptional result as worthleas 
when it does not fit a cherished theory: we have to 
be continually aware of our own fallibility even 
though we have all the figures and controls to 

us straight. We are loth to believe that the 

ета 
the material they have to deal with seams to need an 
pines pachaman open aina dne gmn waa, 
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an almost superhuman power of selection, of deeing 
the wood as well as the trees in it. We feel fhat we 
should be lost in such a wood where everyone must 
feel the bias of his own upbringing and social tice, 
where there is 80 much that cannot be measured and 
may or may not be relevant and where there is 


rarely an opportunity of checking the oopolusiong by 
i b 


Oar diate sae Beste biy intensified by the layman’s 
tendency to speek of experiments in the social field 
as though they were comparable with the 1 
which obey all the exacting rules of the laboratory. 
There we can at least hope to proceed by changing 
one factor at a time. The social scientist would be 
the l&st to cherish any such hope: his whole training 
warns him of the complexity of any situation where 
human beings are involved. But many le seem 
to think that if something in the social is done 
ee ee ee 
only to call it an experiment to justify the con- 
clusions we wish to draw.  Oertainly we must try, 
new methods and hope to find out why they succeed 
or fail; but although a new way to check juvenile 
delinquency or develop & housing estate may give 
the most favourable results, it is very an 

i from which one can infer the precise 
factors t have made for its success. A change in 
the birth- te, а wet summer or a newspaper oam- 
paign are the kind of disturbing element which would 
be too obvious to mention were ib not that everyone 
who has worked in в laboratory must be aware of 
heving overlooked disturbing factora which should 
have been just as obvious. We were lucky if our 
control I saved us from exposing our 
folly; but controls are far easier in the laboratory 
than in the world outside. ' 

This ів a minor grudge. If we harbour it we shall 
be visiting the sins of the enthusiast on the very 
people who exist to keep them in check, and we must 
surely welcome any new branch of study which tries 

to substitute the methods of natural science for 
ie eon pe It is very easy for us to 
forget our own rules when we allow our feelings to 
take to Bay that a result was too obvious to 
be worth the proof if we happen to like it, and if we 
dislike it to say that statistics oan be made to prove 
anything. Perhaps we have forgotten how much we 
distrusted some new development near our own fleld 
of science because it was unfamiliar and because we 
"thought its backers claimed too much for it. We 
ought to remember that the how flourishing science 
of biochemistry was once distrusted by chemists as 
well as physiologists. It is human nature for the 
guild of natural acientista to delay itting a new 


member until he has paid his dues and setisfled the 


examiners of his competence in the craft. 

At present there are many kinds of investigation 
grouped -under the umbrella of social science: the 
groups seem to have little in oommon and few of 
them can put their results into figures; but I think 
all of us, scientists and laymen alike, are becoming 
more aware of the value of social investigation and 
of the degree of certainty it oan bring. We may have 
distrusted the army psychologists who classed. us by 
our aptitudes, we may have read the Kinsey report 
from unscientific motives and we may continue to 
allow the accident-prone to drive their motor-oers. 
We can see none the leas that there are facts to be 
found out about our usefulness in society, about our 
relations to one another and about the we také. 
We oan see too that the search for these facte can be 
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conducted on reasonably scientific lines. It is too 
early to be cautious in ependmg money on large- ` 
scale investigations. They are bound to be oosily, 
and those of the social scientist deserve not only the 
of national and international funds. There 
is this kind of support for the subject already; but 
it is too important а plant to be left іп the hot-house 
atmosphere of research institutes and Unesco teams. 
It deserves to be m full contact with all the oon- 
servative and academic people in universities, the 
lawyers and histonans as well as the economists, 
biolo and statisticians. There must be more 
ial scientists in our universities so that the rising 
generation oen see what they are like. 

I have put in this plea for a subject about which 
I know so little because it seems to be developing 
more rapidly in other countries, ly in the 
United States. We are handicapped, no doubt, by 
smaller resources and perhaps by the remains of a 
national temperament which has made us prefer to 
work by ourselves and not as members of a large 
team. We ought not to expect too much. Social 
scientista, like econamists, may be able to foretell 
the consequences which are likely to follow m a 
particular gituation; but the statesman who goes to 
consult them may come away with little to comfort 
him and may turn to the quack doctor in the next 
street. We may find out a great deal about the 
tensions which lead to war without seeing the way 
to keep ourselves clear of it. 

But human beings, when we consider them as 
material for the biologist, are not to be thought of 
as incapable of improvement. Other kinds of animal 
have been found to possess ted power of 
communicating with one another; but we are the one 
kind endowed with & brain which gives us the power 
of communicating by putting our impressions mio 
оаа eee ee 
hear. Speech would little use to us unleas we 
could remember what it mean»; but memory, the 
ability to learn, is а property of the simplest kinds 
. of nervous system. We alone possess a nervous 
system which gives us the power to order our ideas 
in words. We alone have this way of thought which 
allows us to compare a new problem with an old one. 

With thia unique equipment for thinking and 
communicating we can form our habits not only 
from what happens to ив y bub from what 
happens to our fellows and from what has happened 
to countlees generations in the past; and although 
the storage capacity of a single human brain is 
limited, we have learnt to make permanent records 
of what has ooourred, in visible symbols, во that 
what cannot be remembered oan be found in a book. 
In this scientific era our stare of knowledge is growing 
80 fast that we shall soon need new ways to keep ib 
available. Books have done duty for a thousand 
years and we should be sorry to lose them; but we 
can change our habite rapidly and it is already old- 
fashioned to write & letter with a 
experience has 

acquiring new habits 
and new ways of thought. It does not take us very 
long to see the way round old Derwin and 
Freud no longer trouble us. We are no doubt born 
with brains like those of our remote ancestors and 
we have no more native 
intelligence than they ; but our brains must 
have been so modified by what we have learnt that 
they are physically and chemically different, better 
adapted for the complex social life of our time. We 
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h&ve more knowledge at our disposal. If all goes well 
with our training, the brains we have ought to be 
more oivihzed than those of our fathers and thoee of 
the next generation more civilized than ours. 

I have olaimed that the scientific mvestigation of 
mankind can help the process of civilization by finding 
the weak pomta in our and suggesting 
remedies; bub these вої activities will play 
р a ne dedos or Eua 
society in the scientific age. The power we have 
acquired over the forces of Nature has made it 
possible to increase our mental training as well as 
лашы ee Of the two or three 

D il in the world, perhaps not 
more aie a Ate n are reoeiving & full university 
training, though no doubt more are trained in & 
narrow technology. Yet the number has risen steeply 
in spite of wars, perhaps even because of them, and 
it continues to rise. In the United Kingdom we have 
85,000 students at our universities, about 1 in 30 of 
the whole age-group, and that may be all we should 
contemplate with our present system. A few years 
ago, however, it was only 1 in 60, and there must 
be many parts of the world where the university, as 
we know it, is only now beginning to play ite part 
in civilizing the most. intelligent citizens. This could 
never have happened without all the scientific inven- 
tions which have been blamed for our troubles, the 
improved transport, the cheap printing, the eleo- 
tricity and the internal combustion And a 
university training would sie уу civilizing 
if it never left the old authoritarian pattern 
which roused Huxley to speak in Oxford nearly one 
hundred years ago 

University eats, however intelligent, are not 
usually considered to be the most peaceful members 
of the community. They have been more weloome in 
small country towns than in the capitals where they 
can join revolts against the government of the day, 
and they tend wherever they are to be oritioal of 
those in authority. Long may students remain 
so. If they were not, if they believed all they read 
in an officially inspired prese, or even what they 
were taught by unrestrained professors of the 
greatest integrity, there would be little chanoe of 
their learning how to use their knowledge for solving 
the new problems of our time. The plodding methods 
of the laboratory and the card index must be there 
to check their enthusiasm and to show them how 
the problems have come about. Even if they get no 
help from that, it is something to know that thero 
are many more people in the world to-day with 
brains better trained to deal with their environment 
by learning how its problems have been dealt with 
in the past. 

The British Association is concerned with the 
advance of natural science. It began when we had 
little control over the forces of Nature, and we have 
now so much that we might soon become able to 
destroy two-thirds of the world by preeeing a button. 
Yet the control which haa been achieved by science 
has made it possible for us to improve our own 
natures by more education in the arta of civilized 
life. We may perhape improve ourselves moro 
rapidly if we oen gain more insight into human 
behaviour. That is something which the Association 
can encourage; but it is only a amall part of what it 
must do. It must not cease to encourage every kind 
of scientific inquiry, for it is human nature to inquire, 
to learn by experience, and to profit by what it finds 


out. 
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SUMMARIES OF ADDRESSES OF PRESIDENTS OF SECTIONS | 


RECENT DEVELOPMENTS IN NUCLEAR 
i ` PHYSICS 


HE post-war development of accelerators for 

atomic particles has enabled a new high-energy 
branch of nuclear physics to be de the mam 
" objective of which is the study of the forces between 
nucleons and their relation to mesons and the meson 
fields. This forms the subject of the 
address to Section A (Mathematics and 
Віт John Cookoroft. 

In Britain we have brought into o tion within 
the year, for the study of this Пеја of physics, 
a billion-volb proton synchrotron, a 400-milhon volt 
cyclotron and,a 880-milhon volt electron synchrotron, 
while the Harwell cyolotron has produced tons 
and neutrons of energies up to 180 million volts. In 
the United States, in addition to machines of these 
type proton synchrotrons of 2 and 6 billion volte 
are now operating. 

Experiments on the scattering of protons by 
protons and protons by neutrons have demonstrated 
the nature of the nuclear forces. The 
scattering o. PM nd 
hydrogen . targets have shown that 
е оа 
pointing in one direction, that ів, they become 

polarized. This resulta in four times as many being 
maitari to tis lath as campani to Ша тщ Ко 
the second target. This demonstrates another 
characteristic of nuclear forces—the very strong 
interaction between the spin of the nucleon 
ite orbital motion—which produces a non-oeniral 
foros. 

The high-energy collision of nucleons produce 
т-пювопв ab nuclear energies greater than 200 million 
of & billion volte pairs of heavier 

created. One of them is the 
excited proton first discovered by Rochester and But- 
ler, originally oalled the V* meson. The other is a 
0° meson, which decays into two m-mesons. 

These and other mesons are very closely connected 
with nuclear forces. In nucleon oollsions of medium 
energy, momentum is transferred through the mter- 
mediary of the ‘meson aloud’ associated with a 
nucleon. When the golliaions are energetic enough, 
the x-rmesons materialize, live for a hundred-millionth 
of & second and ‘decay. In still closer encounters the 
heavy meson must. play & similar in nuclear 
forces, giving rise to shorber-range oomponenta of the 
foroe. 


` Meeons are now produced in such large numbers by 
' the accelerators that they can be used for experimenta 
ев of the meson. Thus the r-meson 
wn to have zero Spin--like an alpha- 
pera siis ien It oan form & compound 
nucleus with в nucleon of a very high degree of 
excitation. It oan also form mesic atoms in which 
the meson plays a similar part to an electron m the 
atom, and mesio X-rays are produced in orbital 
transitions. 
The address concludes with а reference to the 
dangers and peaceful potentialities of these powerful 
nuclear forces. 


ysios) by 
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NEW IDEAS IN CHEMISTRY 


IR JOHN LENNARD-JONES, president of 

Section B (Chemistry), remarks in his presidential 
address to that Section that when the Britiah Aseo- 
ciation last met in Oxford in 1926 physicists pictured 
electrons in atoms as rotating in orbita around a- 
central nuoleus like & solar systam. Though this view 
had great success in clarifying the behaviour of atoms 
under the influence of light, and in providing в 
theoretical basis for the periodic table of elementa, it. 
аде ороло ену for i$ did not prove 


stationary states. 

In the new theory two ideas were found to have an 
important place. The first one was that electrons are 
idistingushablo from due another, во that an inter- 
брада A hee өң aye niue beide 
change. The second one was that electrons in atoms 
and molecules obey strictly the rule that no two take 
Кешш See Electrons are said to 
have the ‘property of exclusion’. No theoretical 
proat Hen ee 
current theories as в working rule and is justifled 


only by ite suooees in predicting the properties of 
matter. 
of electrons, have proved of great importance in 
explaining the properties of molecules; in fact, 1 
may be said that a unification of atomic physics and 
chemistry has thus been brought about. The - 
Gf oxolnsion appears to Bo тоголуу бл 
the forces of repulsion or attraction such as exist 
between electrioal charges of like or unlike kind. 
o a ibo uU COR IU. De 
effective beyond lengths of atomic dimensions ; 
the ‘awareness’ aL cease eue Wate 
another of the same kind of spin seems to extend . 
throughout в molecule, however large rt may be. 
Electrons can thus influence each other over distances 
many times greater than the sizes of the atoms which 
o ee шань 
кок A ковша Man OE 
PP ancl cash ше ош were 
tho mee pin avoid sch othar aa Thong n This 
playe a vital part in fixing the shapes of znoleonles and, 


reactions 


to go. 

Dno of tis mort tatenseitag and оба applica- 
tions of the new ideas has been to the structure of 
“conjugated molecules. Many of their characteristic 
properties, such as alternating polarity and the shifta 
of electrons under the influence of substituents, can 
‘now be understood in principle in terms of the same 
concepts used for saturated molecules 
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THE RELATIONSHIP OF 
PAL/EONTOLOGY TO STRATIGRAPHY 


hia tial address to Section C (Geology), 

Dr. O. J. Stubblefield pointa out that Oxford is в 
shrine of British palmontology, for from Oxford came 
the first printed illustrations of British fossils. These 
appeared m the "Natural History of Oxfordshire", 
published in 1677, from the work of the first curator 
of the Ashmolean Museum, Robert Plot. Oxfordshire 
has other claims for pilgrimage. Ib contains the 
birthplace of William Smith ; 
covery, that the foals contamed in rooks could be 
~the means of identifying strata, gave a new approach 
to stratigraphy. Furthermore, the richly fossiliferous 
Jurassic of which the county is composed have 
here and elsewhere, by their fossils, provided the 
key to many basic principles of stratigraphy. —— 

The igrapher produces geological maps showing 
the identification and disposition of the strata m 
available areas; he describes the geology of the 
earth’s cryst. The paleontologisb works to ensure 
accurately determined foeails, with knowledge of 
their conditions of life, structure, relationships and 
distribution. 

At the time of William Smith's discovery, palæ- 
ontology was very young ; but it was nurtured by 
three French biologista, Lamarck, 
Cuvier and Brongniart. The first two noticed in 
mapping and ing upwards the rock succession 
in the Paris basin + the fossil Mollusca became 
progreesively more like living forms; this obeerva- 
tion eventually became tasted in the formational 
names Eocene, Oligocene, Miocene and Pliocene. On 
& broader basis the changing pattern of life revealed 
by what is now known to be в quarter or less of 
the history of the earth’s crust is also expreased 
in J. Phillipe’s terms Paleozoio, Mesozoic and 
Cainozoioc. 

The most striking aspeot of the application of 
paleontology to stratigraphy has been in the clasi- 
floation of the stratal column into successively smaller 
divisions and in correlating rocks found in different 
parte of the world. 

Paleontology, coupled with an appreciation of 
lithological changes in contemporaneous deposite, 

layed & prominent part in the establishment of the 

vonian or Old Red Sandstone System; in the 
founding of the Ordovician System the faunas were 
also an important consideration. Stratal divisions 
known as stagea were formulated by ا‎ 
entirely from paleontologioal studies, and, in revised 
and extended form, are useful standards of com- 
parison for regional correlation pertioularly when 
considered as unit sequences of zones, that is, of 
rooks containing successive assemblages of fossils. 
Buch of zones have also helped streti- 
gra to find evidence of stratal gaps, and of 
гарата and faulting. 


While a geological map is the published outcomes 
of a particular local geological study, in Britain it is 
now regrettably rare to in the accompanying 
account, pictures of the fossils on which oritical age 
determinations are based. On the other hand, the 


purposes, ugh 
palmontology is used for ensuring accuracy in the local 
mapped divisions should not ا‎ a boo 

subjectively paleontological. Nevertheless, when 
such maps are combined for reduction to smaller 
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scales, palmontological date are appreciated as being 
vital for regional correlation of the rook unita. 


ARCHAEOPTERYX AND EVOLUTION 
his presidential address to Section D (Zoology), 


Sir Gavin de Beer states that the of 
preserved in the Peek Masse 


Archaeopteryz 
(Natural History) has been subjected to a complete 
re-investigation with the help of methods. 
Making use of the fact that fossil bone shows fluoree- 
oenoe under ultra-violet light whereas the matrix does 
not, the sternum has been discovered and its bony 
nature confirmed by X-rays. It is fat and accords with 
all the other features of the fossil to ahow that in life it 
was incapable of active flapping f flight but glided from 
branch to branch of trees. The endocranial cast of 
the brain has been studied, and Dr. Tilly Edinger’s 
surmises have been confirmed. The cerebral hemi- 
spheres were smooth, ee and narrow. The 
cerebellum was small and situated behind the mid- 
brain, instead of overlapping it from behind and 
presume it down to & more ventral level as in modern 
irds. For the purposes of ita limited powers of flight 
did not require & high degree of 
cerebellar co-ordination. Portions of additional 
vertebre have been found, confirming that the 
articulation between their centra waa simple. 
It has long been realized that Archaeopieryo presenta 


ita parte; or it might be 
composed of a number of structures completely 
characteristic of one group, а number of other struc- 
tures equally characteristic of the other group, and 
few or no features Intermediate in structure at all. 
It is quite clear that the transition from reptiles to 
birds exemplified by Archasopteryx conforms to the 
latter alternative, for A is & mosaio of 
typioal reptilian and typical avine characters. The 
reptilian characters are: the long tail of twenty free 
vertebra, the simple articulation between the 
vertebral oentra, the short sacrum involving six verte- 
bre, the separate metacarpal bones and the presence 
of claws on all digits of the hand, the separate meta- 
tarsal bones, the simple ribs and gastralia, the simple 
brain with elongated narrow cerebral hemispheres 
and small oerebellum behind the optio lobes. The avine 
characters of Archasopteryx are: the feathers identical 
in structure with those of modern birds, the arrange- 
ment of the feathers on the arm identical with that 
in modern ош» the fusion of the clavicles to form 
the furcul&, the beokwardly projecting pubes, and 
the opposable hallux of the foot. ~ 

The transition from reptiles to birds is therefore 
regarded as providing an example of a mode of 
evolution termed mosaic evolution, and the question 
arises whether this mode is also found in the transi- 
tions between other clames of vertebrates. The 
structure of the Ichthyostegalia suggests that this waa 
in fact the case in the evolution of amphibia from 
fish, and Seymouria provides of the same 
thing in the evolution of reptiles from amphibia. The 
transition from reptiles to mammals is more oom- 
plicated to follow, largely because the conventional 
definition of mammals as vertebrates possessing hair 
and в squamosal-dentery articulation of the Jaws has 
led to the retention within the reptilian class of 
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most of the stages of the conversion of reptiles into 
mammals.  Neverthelees, it is probable 
from the evidence furnished by the icti hus dud 
by the monotremes that the mosaic mode of evolution 
applied there also. 

The of each of the classes of living 
vertebrates has been characterized by the aoquisition 
of key-characters which have enabled the organisms 
to become adapted to and radiate widely in an eoo- 
logical medium previously denied to them: land- 
and-water, dry land, air. The break-through into the 
new medium has been made possible by a change in a 
very small number of pieces of the mosaic, the other 
pieces remaining as they were for a considerable time. 
The significance and wide application of the mosaic 
mode of evolution waa clearly recognized by D. M. 8. 
Wateon, who provided irrefutable evidence from 
Seymouria in ita support, for which reason it is 
proposed to refer to it as Wataon’s Principle. 


THE COAST AND THE GEOGRAPHER 
N his presidential address to Section E (Geo- 
graphy), Prof. J. A. Steers points oub that the 

geographer has many, but by no means exclusive, 

interesta m the coast. The borderline between land 
and sea at any one moment of time may seem 
relatively stable. But changes, both vertical and 
horizontal, are constantly going on, and those due to 
erosion and deposition are clearly noticeable in the 


and in the period віпое the beginning of the Toe Age 
they have been profound. 

Vegetation, especially on low ooaste, oan 
about impreasive changes in even a few years, 
ur із much room for experimental work in this 
fel 

The still wider question of the primary origin of 
coasts is geological rather than geographical; but the 
study of off-shore contours and evidence of recent 
Movements of & vertical nature, in so far as they 
affect an ‘original’ coastline, are of great geographioal 
interest. Apart from physiographical implications, 
there are many others which concern the geographer. 
Not least among these is the general picture of the 
use of the coast by man—porte, industry, dwellings, 
holidays, etc. The details of planning are scarcely 
his direct conoern ; dotes een cepts аз A Мн! 
the geographer by his in the appreciation of 
regions ought to be able to contribute something 
of importance. 

The geographer canxnake valuable observations on 
the factors—wavea, winds, tidea, eto.— acting on а 
coast, and since he is probably working on problem 
from а purely personal and scientific point of view 
he is not likely to be concerned only with short-term 
factors. Hence his contribution to morphology and 
other aspects of the coast is of use to students in 
general as well as to engineers. 

But when all is said and done, the understanding 
of the coast is by no means the province of any ons 
group of workers. The more there oan be active and 
friendly collaboration between engineers, geologists, 
ecologists, and geographers, the better. To achieve 
this end, there is no need for any very precise 
organization. 

Geographers have on scope for their own 
particular interesta, and the historian or historical 


_ geographer has much to give in this respect. 
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There are many examples in Great Britain, and 
especially around the Mediterranean and North 
Seas, where the changes affecting ports and harbours 
and the growth of deltas need the double approach 
that & geographer trained in both the historical and 
physical branches of his subject can make. A great 
deal of the literature at present dealing with such 
matters minimizes or even overlooks the aignifloance 
of this double approach. Moreover, there may well 
be a practical lesson to be learned from such studies. 
None, for example, would ignore the long history of 
change wrought by storm and waves along the East 
лее кениш икан нон: 
works. 

In tropical waters, too, there is plenty of work for 
the geographer. Much of the significance of coral 
reefs, of the sand formations resting in them, and of 
beach-rock formation has yet to be learned. In this 
connexion, too, co-operation with a biologist will be 
more than worth while. 

Many of the probleme with which the geographer 
is concerned on a coast may be partly investigated 
in laboratories in which models of the coast are 
built. 'Theee, however, are expensive and not likely 
to be made unlees valuable land or property is 
affected. Nevertheless, whenever or wherever it is 
possible for laboratory experiments to be made, full 
advantage should be taken of them. 


THE CHANGING STRUCTURE OF THE 
BRITISH ECONOMY 


HE development of an economy is a process of 
adjustment to changing technology and changing 
quantities and distributions of materials and skills. 
The economic structure at any moment reflecta only 
imperfectly the needs of that moment, since structure 


changes slowly, and only in periods of less rapid 


change are the ideal and actual structures likely to 
be similar. The main elements of structure are the 
p of E enn &nd activity, of export and 
consumption. 

his presidential address to Section F (Economics), 
Prof. E. A. G. Robinson pointe out that these patterns 
have changed greatly in the United Kingdom 
during the past two and & half centuries, when their 
measurement has been reasonably possible. When 
Gregory King first estimated many of the relevant 
statistics in 1688, the population of the United 
Kingdom was about 7:4 millions. Ita retained 
imports were equal to about 5} per cent of national 
moome; exports were primarily manufactures of 
indigenous materials ; about two-thirds of all man- 
power was engaged in agriculture, and England was 
stil а net of agricultural produce. 

By 1820, the proportion of employment in agri- 
culture had fallen to about 35 per cent; the import 
ratio had risen to about 12 per cent; manufactures 
formed about 90 per cent of all exporta, and textile 
manufactures 67 per cent; coal formed about 1 per 
cent of total exports. Raw material i тів were 
E ont 60 ar ден of retained importa, of whioh 

&ooounted for about 24 per cent. 


This of specialization, of dependence on 
„This prooem of specialization, of dependenoe on 
more extreme form as the century went on. By 1870 
the import ratio had risen to about 28 per cent (ite 
peek was about 33 per cent in the 1880's). The 
proportion of retained imports represented by food 
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had risen to 35 per cent (of which grain was 9 per 
cent); but we probably provided three-quarters of 
our food from home agriculture. Textile exporta were 
still the main source of payment for imports, repre- 

senting 56 per oent of-the whole; exporta of metals 
and metal manufactures were beginning to grow and 
now formed 21 per cent of the whole. -~ 

By 1913 the import ratio was back to 28 per cent ; 
with growing population (it was now about six times 
that of 1688) we had become dependent to the extent 
of about 55 per cent of our food consumption on 
imported food, which now formed about 40 per cent 
of retained imports. At the same time, we were 
much more dependent on imported materials ; home 
supplies of wool had oovered 50 cent of con- 
sumption in 1860; they covered only 16 per cent by 
1018. Textile exporta were now 84 per cent of total 
exports; metal and engineering exports had risen 
to 27 per cent. 

Some of these trends continued through the inter- 
war years. But the import ratio declined, and by 
1937 was 21 per cent, partly as & result of lower 
import prices, but chiefly as a result of balanoe-of- 
payments difficulties. The reliance on imported food 
Increased and imports probably provided 65 per cent 
of food ion in the years before 1989; but 
by 1951 this been reduced to about 50 per oent. 
Agriculture, which had given employment to 14 per 
cent of the working population of Britain in 1870 
and 8 per cent in 1918, was now down to about 
54 per cent. Textile exports declined greatly; by 
1987 they were 24 per cent of the whole, and by 1951 
only 19 per cent ; the share of metals and engineering 
exports rose to 35 per oent in 1937 and to 49 per 
cent in 1951. : 

It is interesting to contrast the structures of the 
United Kingdom and of Western Germany. They 
have almost identical populations, very similar arees, 
but very different structures. In 1953 the United 
Kingdom import ratio was 26 per oent, that of 
Western Germany about 16 per cent. Western 
Germany maintains an industrial uction about 
two-thirds as great as that of the United Kingdom 
on raw material importe about one-third as great. It 
is dependent on importa for only about one-fifth of 
ita food consumption. Each country has much to 
learn from the other. 

It may be difficult for the United Kingdom to 
continue to find markets for exports on a scale 
sufficient to maintain ita existing import ratio. The 
high degree of specialization of the second half of 
the nineteenth century was based on a degree of 
technical leadership which we cannot hope to recover, 
and on obstacles to the dissemination of scientiflo 
and technical knowledge which, once they have dis- 

_ Appeared, cannot be recreated. There is probably 
leas technical advantage now from a high degree of 
specialization and exchange. The United Kingdom’s 
advantage lay also in the fact that everywhere the 
terms of trade between primary production and 
manufacture were very favourable to the latter; we 
were Increasing our imports of primary producta 
from countries, particularly in North America, where 
there were very considerable gains from moving out 
of primary production. Circumstances may thus 
demand considerable change i in the United Kingdom's 
structure. But if there is reluctance to modify the 
structure, the pea т may be balance-of- 

i h can only be remedied by 
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EFFECTS OF NEW MATERIALS ON 
ENGINEERING PROGRESS 


HE dependence of engineering progress on 
improvements in the existing materials of oon- 
struction and on the discovery and economic 
development of new ones forme the subject of Dr. 
Willis J&ckson's presidential address to Section G 
(Engineering). 
Choosing his examples mainly from electrical 
i he deals first with the insulation of 
high-voltage power cables and submarine cables. In 
the former, impregnated lapped paper, introduced by 
Ferranti in 1808, remams the only form of dielectric 
structure which can be seriously considered for the 
highest transmission voltages, notwithstanding the 
wide range of new synthetic materials which have 
since become available. From some pomts of view 
this may appear to suggest too conservative an 
attitude on the part of the cable manufacturers ; but 
15 oan be more properly regarded as a tribute to their 
ingenuity in overcoming the limitations of the oon- 
stituent materials, paper and oil, and in introducing 
new techniques of construction, which have proved 
adequate to meet the increasingly severe operating 
requirements. In submarine cables, on the other 
hand, the previously well-established gutta percha 
insulation has now been displaced by polyethylene 
(polythene). The material emerged from the research 
stage just in time to play a vital part in our early 
war-time radar installations as the dielectric of the 
high-frequency cables used for interconnecting the 
transmitter and aerial . Stocks of polyethylene- 
insulated submarine cables were built up later during 
the War in preparation for the invasion of the 
Continent, and the trans-Atlantic telephone cable 
Incorporating submerged repeaters, soon to be 
embarked upon, is to be made of the same material. 
ing next of the effect which the development 
of the low-carbon silicon steels has had on the per- 
formance of power transfo Dr. Willis Jackson 
lains how the marked crystal orientation which 
oan be produced im вшооп steel sheet by appropriate 
cold-rollmg and annealing treatmenta has mado it 
possible to take advantage of the directional properties 
exhibited by single crystals of ferromagnetio materials. 
A more spectacular advance has occurred in magnetic 
materials for telecommunioation applications arising 
from the mtroduojion of the nickelLiron alloys and 
of powder-oore vechnique апа, more reoently, from 
the war-time development of the ferrites, a range of 
non-conducting materials derived by replacing one 
of the iron atoms of Fe,O, by atoms 2 other 
elements such as nickel, rino, manganese, e 
fa oa diesen Ge ae cag da ehh dis (iie 
covery, and recognition of the potentialities, of some 
property of a material may lead to the 
opment of в new engineering technique, Dr. 
Willis Jackson describes the evolution of the ger- 
manium orystal triode, the transistor, an amplifying 
device which oan perform many of the functions of 
the thermionic triode valve with the advantages over 
it of bemg simpler m construction, much smaller m 
size and not requiring & heated electrode as its source 
of charge carriers. Many difficulties have had to be 
overcome in the extraction and extreme purification 
of germanium; bub tbe new device has a wide 
sphere of application m computers, guided missiles 
and telecommunications equipment generally. 
The gonversion of the nuclear energy of uranium 
into electrical energy affords another example of this 
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type of development. The practicability of this oon- 
version is dependent on the use of other materials 
also posseasing special properties, though of & different 
kind, which have led to the rapid rise to 
ee pola of such materials as heavy water, a 
sodium and sxirconittm. 

Finally; afta? геи to dla ow oeramio materials 
based on barium titanate, to the emergence of 
titanium as a structural material and to the recently 
discovered. beneficial effeota on the physical properties 
of-oertain plastios which result from their irradiation 
by high-energy particles, Dr. Willis Jackson empha- 
fixes the growing in E of progress in 
chemistry, physics, metallurgy and engineering. 


ARCH/EOLOGY IN THE BRITISH 
COLONIES 


IR MORTIMER WHEELER’S addrees to Sec- 

tion Н (Archwology) is entitled ‘Colonial 
ото ee and is & ee ee рек А 
safeguard cultural particular, historical 
and arcahwological videos m and relating to 
Britiah Oolonial territories. Sir Mortimer is especially 
concerned with territories of British East Afrioa— 
Zanzibar, Kenya, Uganda and Tanganyika—but he 
also gives evidenoe showing that the position is bad 
in the Somaliland Protectorate and Aden and scarcely 
leas unsatisfactory in West Africe, so that by extra- 
polation it oan be surmised that the conservation of 
cultural treasures is to a greater or 
lemer degree throughout all the Colonial territories 
of the British Commonwealth. 

The examples quoted from East Africa make 
indeed & sorry tale. Sir Mortimer gives chapter and 
verse of priceless buildi many of tham mosques 
of unique features, that have been pillaged for one 
reason or another, often quite recently, and in some 
cases they have even been deliberately destroyed by 


cron ыт A eas 
with many other preasing duties or to persons with 
little or no interest in the matter. Now and then 
the story is relieved by examples of excellent (and 
timely) work; but these bright spota in the pervading 
gloom are all too often due to the fortuitous hand of 


some Жо неу reese Ai enlightened person who struggles 


e al last voa БРЕ attended Confereuae n 
African Hi was held in London under the char- 
manship of Prof. C. H. Phi of the London School 
of Oriental and African Stu and from the three- 
day discussion six resolutions were drafted: the 
outlines of African history could be reconstructed by 
the oo-operation of historians and archmologista ; 
this implies the adequate preservation of ancient and 
historical sites, monuments and documents, and the 
ee tat lica tp ода 
i ie government action and control is there- 
fore. needed in the various territories; ultimately 
departments of antiquities will need to be set up to 
plan fleld-work and publish results; record offices, 
with archivists to run them, will need to be improved 
or, in some cases, to be created ; and as an immediate 
step, a school of history and archmology in East 
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Africa needs to be established on the lines of the 
Britiah schools in Rome, Athens and Ankara. These 
resolutions have been sympathetically received by 
the Colonial Office, which is ready to be advised on 
these points by а committee set up by the British 
Academy; the committee ів at present discussing 
the matter. 
Sr Mortimer is of the opinion that finance ів not 
nend в to Hevde He believes that the foremost 
1$ to introduce an adequate antiquities law for 
. Then the interpretation of the law 
it ot be let ally to tho govemor and dita 


Inspectors, ond. of local origin, в skilled local! 
foreman, and a museum-cum-store m the charge of 
A skeleton staff of this pattern 
хало bibis eii for already many terri- 
tories are bearing oertain charges—for example, 
museums—often in an ill-organized way. Во 
fundamentally the need is for an awakened appreoia- 
tion by the general public, particularly those in the 
territories themselves, of the high priority of these 
problems. The African must be aoclimatized to 

cultural values aa much as to 


in the British African territories. 

Though his address deals for the most part with a 
sorry record of sho Sir Mortimer Wheeler 
believes that the present British Colonial adminis- 

tration is concerned about the situation, and he 
looks forward to the time when good intentions will . 
be translated into actual deeds. 


THE RELIEF OF PAIN 


F. A. D. MACDONALD, in his presidential 
addreas to Section I (Physiology), remarks that” 
the problems of pain were di the Section. 
at St. Andrews ing the final day of the 1939 
di roa cae aaa At that time the 
a ТУ drugs was largely limited to opiates, : 
late Dr. T. F. Todd discussed the value 
of bal injections of alcohol in the terminal 
Fu O р кы иреш ере His aim 
was to blook sensation, if possible шон destroying 
the motor pathways. 

Guide hen, Мол GE Vid durs drawbacks to- 
ee ee 
modrfication of the morphine molecule and to syn- 
thetic substitutes in hope of reduoimg the 
disadvantages of morphine. Much ingenuity has ` 


- been direoted to methods of comparative assay of 


; but their study in experimental animals” 
ii deol and probably өшү af value as a Senia 
measure, to be followed by testa on man in both 
laboratory and hospital. Many compounds have 
failed to fulfil their initial 
Perhaps the most mteresting of the iunii 
derivatives of recent introduction are Isvorphan and. 
SG et ad ee ЕП Крайны 
pethidine methadone, both of which may 
regarded as stepping-stones to long series of related 
compounds. As a rule, when в derivative is found ' 
to be more powerful as an analgesic, it is more toxic” 
and has other grave Pethidine iteelf 
has the support of the Medical Research Council · 
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Committee on Analgesia for Labour and is widely 
used m combination with nitrous oxide or, better, 
triobloroethylene. The dithienylbutenylamines are 
more active than pethidine but inferior to hine. 
Methadone is in the morphine class as an io, 
but is leas effective in reducing anxiety and promoting 


Potent analgesics are potential drugs of addiction 
and are, like morphine, carefully controlled by law. 
Tolerance and dependence may develop even with 
pethidine, and the need fur a reliable analgesio which 
ls not &ddiotion- haa still to be met. Asa 
'"laboratory-worker Prof. Macdonald was fortunate in 
having, to follow him, Dr. P. O. Wolff, of the World 
Health Organization, Geneva, to discuss some of the 
problems of addiction, and Mr. J. Pennybacker, of 
Oxford, to deal with some of the contributions of 


neurosurgery to the relief of pain. 


RECENT STUDIES IN THE PSYCHOLOGY 
OF THINKING 


HERE ів а growing sense among peyohologiste 

that the psychology of thinking is not only one 
of the most important arees of psychology both 
theoretically and practically, but also that it is an 
area that can be profitably investigated by scientific 
methods. Thinking is a complex activity rendered 
possible only as the result of в long period of evolu- 


tionary and individual development, and it depends 
оп the oo-operation of favourable organic and en- 


vironmental conditions. The three major aims of 
the logist are: first, to study in detail the 
b of thinking from ita simplest forms to 
the moat highly developed logical and mathematical 
thinking ; secondly, to study the conditions upon 
which depends ; and thirdly, to throw some 
light upon the general nature of the prooeesee involved 
in thinking. The purpose of the presidential address 
by Prof. L. 8. Hearnshaw to Section J (Psychology) 
is to present a sort of interim report on some of the 
more recent work and speculations of peychologista 
in the fleld of normal peychology. 

Among this recent work & very high place must be 
given to the devel studies of children’s 
thinking carried out by Piaget in Switzerland. Piaget's 
recent work is not as yet well known in Great Britain. 
The importance of Piaget's studies is not merely that 
they constitute by far the moet detailed account of 
children’s thinking from the hour of birth to adoles- 
cence that has yet been made; it has much more in 
the oomprehensiveneas of their scope and their 
systematic theoretical organization which lmks the 
two poles of biology and logio. His studies of the 
genesis of mathematical and scientiflo thinking should 
be of great interest vo sciantista. 

The work of experimental psychologists, though 
much more fragmentary than that of Piaget, has 
thrown some light on the subtlety of the personal, 
< emotional and environmental factors that may in- 
fluence thinking. Though the results of experiments 
in this fleld are still meagre in quantity, they indicate 
the practioability of an experimental approach which 
may in the course of time place our intuitive art of 
thought upon firmer foundations. 

The tendensy of contemporary psychologists is to 
regard thinking as & high-level skill, derived and built 
up, therefore, not, as in older views, from special 
cognitive elements, but compacted, as all skills must 
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be, of both sensory and motor componente. Skills 
are eementially activities, and akills are learned. The 
gestalt psychologists rightly emphasized organization 
as an essential feature of all skills, including thinking ; 
but their further contention that this o tion is 
immediate, unlearned, and unanalysable is much lees 
table. In в series of important with 
Harlow has traced the development of 
apparently immediate i behaviour through 
the establishment of what terms "learning Beta". 
Insightful baharini шз ава DU the result of 
а mature skill gradually acquired by experience, and 
marked increasingly by flexibility, transfer and 
tion. 
No theory of thinking as yet comes near compre- 
kendine Wo алаша E an 
cannot be equated with problem 
solving. “An adequate theory must embrace every 
kind of thinking, normal and pathological. Recent 
studies suggest, however, that the psychology of 
thinking is no longer an esoteric study, but a branch 
of psychology which can be objectively studied, and 
which joins hands not only with better settled areas of 
psychology, but also with subjects like biology and 
logio, which he beyond its own frontiers. 


mo 


PLANT GROWTH AND PRODUCTION 


ре his presidential address to Section К (Botany), 
Prof. W. H. Pearsall points out that botanists are 
faced to-day. with many developments arising from 
new and techni . These have suggested 
to many that botany is liable to split up into & great 
number ofVhighly lines of inquiry. On 
the contrary, these new methods of inquiry should, 
from various directions, throw new light on the 
fundamental botanical problems which centre around 
the organization and growth of plant cells and tissues. 
Just as growth is the integration of the plant's 
activities, so the study of growth will serve to 
integrate inquiries on different aspects of botany. 

If the botanist is thus interested in plant growth 
as а fundamental process, per se, the general ho 
is interested in it because it ів the means of producing 
food and raw materials, of which the world is in 

of being starved. It may be useful, therefore, 
to look on this latter subject somewhat systematically. 

Methods of growth analysis devised by F. G. 
Gregory and his colleagues show that most plants 
appear to have similar values for their photosynthetical 
afficiency in growth. The efficiency of a crop thus 
depends more on olimatio variations and 
on the extent and duration of plant-cover than on 
the nature of the individual plant. This can be 
illustrated in various ways, particularly by reference 
to J. D. Ovington’s figures for the annual uction 
of dry matter by various types of planted tree. In 
natural vegetation, too, dry-weight production seems 
to fall between similar quantitatively definable limite 
which bear little relation to the type of plant involved, 
or to same of the obvious ecological factors. Thus, 
in terms of annual dry-weight yield, waterlogged 
swamp-soils may be as productive as drained or 
normal ones. 

It ap that very considerable increases in the 
production of food or raw materials are possible with 
more continuous crop-cover and i methods 
of land-use; but methods of food collection algo 
merit more attention. The use of animals to con- 
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oentrate proteins is wasteful, especially as the high 
value of leaf teins i8 now established and new 
methods of isolatmg and storing them are becoming 
available. The development of these conventional 
methods of mareasing production may well satisfy 
human needs for many years. 

However, other points of view are now becoming 
prominent. It is evident that the current methods of 
agriculture are open to oriticiam on three theoretical 
grounds: they absorb only в very small part of the 
incident sun’s energy—ausually lees than 0-1 per cent; 
they are subject to all the vagaries of uncontrollable 
climatic variation; and finally, the yields compare 
unfavourably with those of modern industrial pro- 
ceases. For these three reasons an unconventional 
approach to the problems of food production has 
frequently been suggested, and the possibilty of 
controlled employment of micro-organisms in в 
photosynthetical unit has been canvassed. A dis- 
cussion of the use of an alga like CAloreHa in this 
connexion reveals the practical difficulties that are 
involved, though real advances in the future are 
likely from the use of this type of organism. 

What is really being envisaged is the development 
of controllable systems in which the acta 
ав an enzyme complex, such that both rate of 
reaction and of product can be strictly de- 
termined. The problem is whether a sufficiently high 
rate of photosynthesis сап be maintained to give the 
very large increase in yields which would be in- 
dustrially desirable in such a system. Botanista 
would emphasize the unrealized possibilities for 
synthesis existing in such autotrophic 
will also realize the greatly increased knowledge of 
cellular organization which must be acquired before 
euch methods become possible. 


THE TEACHER IN THE TWENTIETH 
CENTURY 


R. RONALD GOULD in his presidential addreas 
to Section L (Education) remarks that the 
quality of teachers will always be one of the determ- 
manta of the qualty of suoceeding generations. 
ihe оралара оа Gf e tadoher of High quality ty are 
pee z tenoe; & knowledge of the subject to 
e power to communicate knowledge ; 
аа background; and personality 
A combination of personal characteristica, difficult 
to define but easily recognized, which enables him to 
stimulate and encourage his pupils individually and 
collectively). 
Three conditions, however, must be satisfied if the 
оа of the teachmg profession are to be improved. 
First, teachers must realize the need for continuing 
their education. The training college course should 
be extended to three years. More adequate attention 
could then be paid to the theory and practice of 
education, and higher educetional standards achieved. 
Further, every serving teacher should look to his own 
education, working out his own philosophy, striving 
to achieve that maturity of mmd which would enable 
him to gift the wheat from the chaff in cdrrent educa- 
tional thmking and practice. This could be done by 
organizing more refresher courses, the extension of 
exchanges with American and Dominion teachers, 
and the release of experienced teachers from school, 
for six months or & year, for the purpose of under- 
taking worthwhile educational investigation. Above 
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all, teachers should read widely and keep abreast of 
modern thought. 

Second, teachers must be assured of considerable 
freedom m. their professional work. Freedom from 
the fear of arbitrary dismissal ів easential: во are 
civic freedom, freedom from compulsory duties not 
concerned with the work of the school, and academio 
freedom. After long and hard struggles, teachers have 
now attained security of tenure. Civic freedom is not 
& freedom established by law but has been canceded 
by local authorities because of constant preasure from 
teachers. This freedom, however, is still threatened. 
Freedom from compulsory extraneous duties has but 
recently been estab since only a short time ago 
teachers were sometimes appointed to county schools 
not on the basis of their qualifications as teachers, 
but because they were prepared to be choir masters, 
Sunday school superintendents, parish clerks, or to 
assume some other responsibility m the district. 
Academio freedom is of enormous importance. Within 
the limits imposed by law, public opinion and the 
broad consensus of professional opinion, the teacher 
should be free to choose both the content of his 
curriculum and the methods to be used. АП these 
freedoms have been acquired in the past fifty 
years. 

The third condition necessary to establish reel 
quality in the teaching profession is that all oon- 
cerned with the education system—teachers, local 
authorities, the Government and parenta—should 
е ds e O There is now 

, щ spite of some misunderstandings 
ооа 
to be adopted, for all these parties are conscious that 
they serve the child. This is, however, & recent con- 
ception. In the eighteenth oentury, there were three 
basic ideas about the provision of popular education : 
it was а charity, it was a voluntary and not a State 
effort, and it was under ecclesiastical auspices. Such 
conditions made with teachers imposible. 
There was little change even after the establishment 
of School Boards in 1870. From 1902, however, 
relationships between the teachers and Н.М. mspeo- 
tors, and between teachers and local authorities, . 
slowly improved. Under the Education Ast, 1944, 
administrative power in education was divided 
among the Minister of Education, 146 local authoritiee, 
hundreds of divisional executives, thousands of 

and governing bodies and a quarter of a 
million teachers. Such a~dispersal of power was 
politically sound. Successive Ministers, to their 
credit, have willingly shared with others powers 
legally their own, and the establishment of many 
advisory committees by the Minister is evidance of the 
voluntary sharing of power and the desire for a real 
Parent-teacher co-operation, too, has 

ahown marked improvement. 

The future, however, holds some dangerous pos- 
sibilitiee—the poemible reform of local government 
and in 1956 the review of the education grant formula. 
Neither of those should be allowed to affect adversely 
the freedom of the teacher and existing partnerships. _ 


AGRICULTURE: THE INDUSTRY AND 
THE SCIENCE. 
HE art and practice of agriculture advanced 


very little during the two thousand years prior 
to 1900, the prinoipal change being the evolution of 
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a system of farming which combined the Saxon 
plough with the Roman knowledge of agriculture 
But, Dr. R. E. Slade points out in his presidential 
addreas to Section M (Agriculture), durmg the past 
fifty years there have been great changes. The 
tractor has replaced the horse ; the combme harvester 
is replacing reaper and binder and the threshing 
machine. We have i ved the fertility of the land 
by our knowledge of fertilizers and other mimeral 
requirements. We have supplies of phosphates, 
potash and nitrogen fertilizers. We have insecticides 
which protect our crops from practically all insects. 
We can protect our seeds from fungus diseases and 
we have selective weed killers by which we oan destroy 
the weeds without affecting the crop. We have 
developed silage and grass-drying for the preservation 
of summer crops for the winter. We have applied 
the advances in medicine to science and 
we have got control of most of the ills from which 
&nimals suffer. We uoe only clean milk, and we 
have increased the yield of our cows by 20 or 30 per 
cent. We can keep pigs and poultry under labour- 
saving intensive conditions without getting into 
trouble through deficiency diseases. 

The agricultural industry in Great Britain comes 
very much under government control. This control 
of the industry was designed for war conditions and 
it has lasted until this year. Some industries were 
decontrolled almost immediately after the end of the 
Second World War and were sble to reorganize for 
peace-tims production when other nations were 
unable to flood our market with their goods. While 
agriculture has been under control, the methods of 
marketing agricultural produce have remained com- 
pletely stagnant. Now we have neither the organ- 
ization nor the physical assets to sell our produce in 
competition with well-organized imports. Organ- 
irati ing improvised; but we sadly lack 
well-equipped abattoirs, cold-storage planta, bacon 
factories and milk conversion factories as well as 
{шн markets. The annual groes value of 

e agricultural produce of Britain is now about 
£1,000,000,000, so farming is one of our largest 
industries. 

An examination of some examples of the intro- 
duotion of soienoe into the service of the industry 
indicates that scientiflo knowledge and inventions 
are most rapidly adopted when they are introduced 
to the industry by well-informed saleamen, backed 
by soientiflo advisers. The Milk Marketing Board 
has had а considerable effect on the development 
of dairying and has been the intermediary for 
applying science to the industry. 

The ioultural Research Council under the Lord 
President of the Council spends about £3,000,000 per 
annum on research. The Agricultural Improvement 
Council under the Ministry of Agriculture has 

tal husbandry farms, and there is also the 
Agricultural Advisory - Service which covers the 
country. There are thus three layers each covering 
all agriculture: (1) research, (2) experimental hus- 
bandry, and (8) advisory service. Each layar is in 
itælf doing very flne work and excellently co- 
ordinated. But there is no vertical drive through 
the three layers. Perhaps some day the present 
organization will have added to it vertical as 
well as horizontal direction, and there will be a 
freer interchange of personnel between the differ- 
ent layers. Then we may to see our 
scientific discoveries rapidly brought into use on the 
farms, 
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° PHENOLOGY—THE STUDY OF THE 
SEASONS 
TIS an 


introduction to his preeidential address to 

Section X (Assembly of Corresponding Societies), 
Dr. C. B. Williams compares the young naturalist m. 
the British Isles with one living in the tropics. In 
Britain there are books, museums and societies, all 
ready to help and encourage, and Nature is on the 
whole benign, so that children can be encouraged 
to study in the fields. In the tropics, Nature is 
often malignant and there are 90 many 
animals and plants that children have to be 
taught to fear until they have the knowledge 
to study. There are also so few books, museums 
and societies that many possible naturalists lose 
their enthusiasm from the lack of companionship in 
their studies. 

The study of phenology—or the sequence of bio- 
logioal eventa in the img seasons—is an example 
of & branch of fleld natural history, covering both 
animals and planta, in which for many years moet of 
the work m Britain has been done by amateurs. One 
of the most remarkable examples of continued 
amateur effort is the series of observations taken in 
the village of Hevingham in Norfolk of the frst date 
in egah spring of the leafing and flowering of certain 
trees (hawthorn, oak, ash, eto.), the arrival of certain 
PONE азык эу е ee e жет арен, 

oe of some insetta. The observations were 
sterio in 1736 by Robert Marsham, were continued 
by him until his death in 1797, and were carried on 
by his san until 1810. There was then a gap of 
twenty-five years; but in 1835 the observations were 
resuried and have been carried on ever since by 
different members of the same family. The series 
covers nearly two hundred and twenty years, with 
only one relatively short break. In the middle of the 
past century there was a general spread of interest 
in the subject, and the Royal Meteorological Society 
formed в Phenological Committee «which issued 
regular annual reporte from 1874 until 1947. All 
the observations were sent in by amateurs scattered 
over the country, who reached & maximum of more 
than six hundred m 1981. Unfortunately, interest 
then waned and in 1947 the Committee gave up this 
work. 

Observations of this type are of importance 
for studying the relation of the dates of natural 
events to changes in weather, climate and geographical 
position ; and the research scientist and the amateur 
naturalist should co-operate to put the work on & 
sound besis. 

Unfortunately, the analysis of the records is com- 
plicated by many accidental sources of error. Some 
of these oan be avoided by greater cere, greater 
regularity of observation, and an increased number 
of observers scattered widely over the country. Other 
errors are more difficult to reduce—such as differences 
in ease -of observation between plante and animala, 
between birds which sing and those that do not, 
differenoes due to variation in the abundance of the 
&nimal or plant to be observed, and in the ability 
Fo experience of observers. For a proper study of 

roblem events should be selected to cover the ` 
Scho ш, without so much emphasis—es in 
the past—on the return of sprin 

AL appeal is inde by Di. Wilisins Fr & butter 
understanding between the research scientist and the 
amateur, во that each can appreciate the desires and 
difficulties of the other. 
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THE NATIONAL INSTITUTE OF AGRICULTURAL BOTANY : 
ITS PAST, PRESENT AND FUTURE* ` 


By Sin JOHN RUSSELL, O.B.E., F.R.S. 


HE National Institute of Agricultural Botany, 
Cambridge, was founded in 1919 at the time 
when ecientific plant breeding was first being used 


` for the improvement of agricultural crops; ita pur- 


was incorporated the Seed Testmg Station that had 
been founded two years previously. The work has 
proved so successful that the original staff of four 
technical officers has now to fifty-three, 
The need for the Institute’s work to-day is at 
least as great as ever it has bean: Hunter, Engledow 
and Bell are still new varieties of cereals. 
Others too are active ; during the past twelve months 
the Institute has received fifty-six new varieties of 
cereals, more than half of which are already approved 
or recommended in their own countries. It is a great 
service to our agricultural community to have these 
thoroughly tested in Cambridge before they are 
widely taken up by farmers. Moreover, British 
agriculture ia now in & period of some uncertainty. 
The clear-cut situation of the Second “World War, 
when oalories—in practice, wheat and potatoes—and 
also milk, were our overmastering needs to be 
achieved at all ooste, no longer existe; nor is the 
immediate post-war problem of saving dollar importa 
especially so far as 
farmers have a general 
r ela e. But as against this, 
farmers are conscious of huge surpluses of wheat and 
other agricultural products piing up unsaleable in 
the United States, and many of them fear that if 
they do go all out for increased production they will 
simply be creatmg unsaleable surpluses that will be 
left on their hands. I do not think they are justified, 
for the surpluse, are mainly local and largely con- 
fined to North America; the other great producers, 
the Argentine, Australia and Europe, little 
more than before the War. If and when the United 
States reduces ita acreage of wheat, the surplus will 


. shrink. The European and Mediterranean buyers of 


wheat are almost oertain to Increase their 


importa as 
their populations increase and their standard of’ 


living rises ; some of them have already considerably 
increased their importa of wheat compared with the 
pre-war days. бо also has Egypt, for the very 
interesting reason that where wheat will grow so will 
the valuable long-stapled cotton, and m a recent 
barter with the U.S.S.R. (February 1952) Egypt 
obtained in exchange for one acre of cotton ав much 
wheat as would have required three or four acres of 
land to produce. Taking the long view, I see no 
reason to fear a continued over-produstign-of wheat 
any more than I fear a coming shortagé for those 
peoples that can afford to buy it. 

If there is some anxiety about the future marketa 
for agricultural uve, there need be none about 


prod 
. the British farmers’ ability to produce. Some of our 


* Bubstance of an address at the апппа1 meeting of 
тке О адаты re а. Шю ашп шу an Jub 16. 
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soils have been cultivated for a thousand years, and 
some even for double this period; yet they have 
suffered neither deterioration nor loes by soil erosion, 
Se ae ee ee 


кж erates veld eke steadily increasing. 
The average Self m ече, 


before the 

Second Word Wor was 18 ont, acre; it is now 
21:5. Barley has gone up from 16-7 owt. per acre 
to 20, and osta fram 16:3 to 18. Potatoes and sugar 
beet also show i ive increases. These values 
hushed) m the: world, But they do 

not represent anything like what the flelds could 
produce if only we knew all the secrete. Our present 
average yield of 21-5 owt. of wheat per acre is,, of 
course, much exceeded by good farmers, who would 


Tnitscute's calo and ihe 70. ows: 
on а commercial farm in East quite 

The &verage yield of tatoes in Britain, 7-4 tons 
The ergs УЙ o potio ia Deam, T4 vo 
10-12 tons per acre, are put in the shade by the 
27 tons per acre obtained in Lincolnshire in 1950. 
We do not know how these big yields are obtained ; 
but they show clearly that we are nowhere near 
Nature's limite yet, and if we could only let in a 
little more light we could hope to get such further 
knowledge ав would enable us considerably to 


of crops, and if they are left in peace to get 
the job we may reasonably hope for results, though 
no one can foretell when they may come. 

The achievements since pre-war days have been 
most impressive. Before the War some 30 per cent 
of the calories being consumed in Britam were pro- 
duced; this was the i t£ of feeding 14} 
million people. By 1950 the production of calories 
was the equivalent of feeding 20 millon people, an 
increase of roughly 50 per cent in about twelve 

really result. In the meantime, 

the population had increased, and the new otion. 
40 per cent of the nation's need for 
ries; the 80 per cant of pre-war days із now 
raised E as But the cost haa been heavy. 
To step up 80 per oent of our requiremenis to 
40 per cent in 1950, the consumption pu iiis 


` had more thon trebled; the number of 


Increased nearly віх times ; subsidies DE ан farm 
operations amounted té £24-37 million ; expenditure 


the pre-war £8۰9 million to £63-7 million, a seven- 
fold morease; and the cost of producing the food 
was such that a subsidy of £240 million was needed 
to enable it to be sold &t the prices actually charged. 
We could, of course, push up this production of 
40 per cent of our requirements to 50 per cent, and 


t 
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quite serious people have even claimed 100 per cent ; 
it would be an interesting parlour game to try and 
calculate the cost. One fact is im The 
subsidy of £246 million was for the 40 per cent of 
food that we produced ; whereas for the 60 per cent 
that we imported the subsidy was only £164 million ; 
this looks like 50 per cent more food at 80 per cent 
leas cost. Actually it is not as simple as that, as the 
foods are not the same. But the fact remains that 
the same foods cost more to produce in Britain than 
they do in Denmark or Holland. One of our most 
urgent problems is to reduce this coat of production. 
Good farmers have long tried to do it, many of them 
with conspicuous success: agricultural economista 


нр study farmers’ accounts report differences up to 


oent in the oost of production of the s&me 

e on different farms in the game region. This 

О pus Uo Diane jo ао ш шшш 

that, but one can emphasize that the use of high- 

ity seed and of improved varieties is one of the 

surest and least-expensive ways of reducing costa of 
produstion. 

No country of comparable size stands in need of 
во wide a range of crop varieties as Great Britain, 
because no country of comparable size, except perhaps 
New Zealand, shows so wide a range of soils and 
climates m such & small space. A horticulturist to 
whom kirne and money were no object could prob- 
ably persuade one and the same variety of a plant 
to grow in almost any pocket of soil and climate m 
the country. But the agriculturist is not so placed, 
and he must w the varieties best suited to his 
conditions Gnd requirement First he must find 
them. Plant breeding has now become so highly 
developed that new varieties are constantly bemg 
produced, and there is always the chance that one 
of tham may be better on a particular group of farme 
than any now in existenoe. The chance cannot be 
left untested. The National Institute of Agricultural 
Botany is prepared to examine any promising new 
variety provided that it is unrform and really new: 
to study ita behaviour at Cambridge and on twelve 
testing stations in other of the country under 
farming conditions of high and low fertility—an 
extremely important point. In the case of cereals, 
the resistance to certain diseases and the power to 
stand up against lodging are studied. normal 
agricultural erope, including the farmer’s vegetable 
crops, the common bresgioas, carrots, peas and others, 
are included in the Institute's purview—though not 
all the intensive horticultural . If the new 
variety justifies Incluaion in the ibute'8 recom- 
mended varieties, the Institute helps it on to the 
market, multiplying up the few pounds of seed pro- 
duced by the breeder to the fifty or eighty tons 
required for the first distribution to the trade; and 
then, when the seedsman has put out his allocation 
to his selected farmers во that they oan multiply it 
still farther, the Institute has a voluntary inspection 
scheme under the Seed Production Committee for all 
recommended varieties to see whether the crop is 
pure enough to go as seed. Bo thorough is the 

that some 80 per oent of the crops are 

rejected because of weed infestation, diseases or 
other causes. A recent development, and one which 
seems to me of importance, is that the Institute 
is now p to test some of the breeder’s 
iens iiid WE therein might be discarded 
and lost ; this has already boon done ab Seale Hayne 
in Devon, and an extansion is planned into 
Norfolk and Yorkshire in the next twelve months. 
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Bo the Institute acts as the link that completes the 
chain joining the plant breeder, the seed distributor 
and the farmer, and the link is strengthened by the 
happy relationships that exist between the In- 
stitute’s staff and the National Agricultural Advisory 
Servioe. 

I have had occamon to study the workings of this 
combination in а number of oountries, and I am 
greatly impressed by its efficiency in Britain. Be- 

with the plant breeders, we have, of course, 
ong been fortunate. We have long had among us 
artista in plant breeding—you can use no other word, 
for they were so obviously guided by intuition ond 
& vision of perfection for whioh they must always 
strive, though they might never attain. Such was 
Rowland Biffen, who fifty years ago gave us some 
superb wheats beginning with Little Joss—which 
was on the market ten years after his first crossings, 
compared with the fifteen or twenty years needed 
now; he also gave us Yeoman. Then there was 
E. 8. " Beaven, that sturdy individualist, who, scorning 
all State aid, with indomitable courage and per- 
Bistenoe carried on single-handed his barley-breeding 
for years and produced Plumage-Archer; and there 
was Findlay, with the artist’s eye for the potato and 
the artist’s reluctance to divulge his technique, and 
Donald MacKelvie who bred the Arran potatoes. 
All these men, unprotected by any copyright or 
royalty system (such as fonctions m Holland) gave 
theit productions to the world, gaining but little 
themselves. Dr. R. N. Salaman has recorded their 
labours in his very interesting book on the potato. 
But they are gone, and so far as I know only John 
Clarke, of Ballycastle, Northern Ireland, remains as 
& private breeder devoting most of his time to raising 
new varieties of potatoes. The leading seed firms, of 
course, maintain their plant breeding activities with 
regults known to all of us. 

But plant breeding iteelf has changed. I shall not 
discuss here whether it has become a science or a 
complex craft; but it has certainly steadily become 
more and more reduced to precise expressions and 
subjected to critical statistical treatment: testa of 
ignificance are replacing the artist's eye, and a staff 
of technical assistanta ів needed to cope with the 
great mass of detailed observations now involved. 
Happily, an organization of this sort oan be built up 
wherever & good secondary school exista, and we are 
perhaps no longer oompletely dependent on that 
elusive creature the genius—who cannot be produced 
by any system of education but only discovered and 
nurtured. Во far as can be seen, the future of plant 
breeding із assured in Britain. It is equally во m 
France. The services to Western Europeans of the 
great plant breeders of France—the Vilmorins, 
Desprez, Blondeau, Tourneur and others—are well 
known; indeed, France has more private plant 
breeders than Britain; so also has Holland. The 
contributions of Sweden, both from the official plant 
breeding station at Svalov which gave us Star, 
Victory and its displacer Sun П oats, and from the 
Weibulls at Landskrona, are equally valuable. 
Denmark, too, is building up an important export 
trade in pedigree seeds. It is an interesting fact that 
the exceptionally wide range of conditions in Britam 
makes it ible to use with advantage varieties 
from all these countries and from Belgium; they, 
however, in their much more restricted conditions, 
can neither draw from each other nor from the 
British to anything like the same extent that we can 
draw from them. We have even bean able to use 
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varieties which in their own country were not 
specially good: the most notable example of this, 
Sa ler dms Ui ng did sue e ra 
Weibulls, and discarded because it was too late in 
Tipening ; but it is doing remarkably well in Britain, 
р alike in the Fens and on the thin chalk 
soils; and is equally popular with millers and with 
farmers. Yet it t во easily have never survived. 
Remembering how long the famous Marquis wheat of 
Canada remained unnoticed among the many plots 
at Ottawa until Charles Saunders detected it by his 
inelegant chewing test, one wonders whether there 
are other planta at present үрне on some 
experimental plota because they are too interesting 
to throw away but not good enough to carry forward. 
Therem, of course, lies one of the great advantages 

of international collaboration. The Institute at 
oe eee ешн 
European Eoonomio Co-operation to undertake two 
important international inquiries : a classifloation of 
the. various strains of grasses, which will bé done in 
collaboration with Dr. W. Davies, of the Grassland 
Research Station, Hurley ; and the preparation of a 
unif nomenclature and terminology 


with the French Barley Station at Maule for the 
preparation of a complete set of descriptions of the 
more important varieties of barley grown and 
exchanged throughout Europe. Dr. P. 8. Wellington 
has been asked by the same Organization to conduct 
an international course on seed testing. Such inter- 
national activities facilitate discussion and the 
"exchange of information, thus expediting progress 
with the solution of one’s own problems. 

The search for i varieties by plant breeding 
and selection and the search in the wild places by 
botanical exploration is going on in many lands, 
and many interesting and potentially valuable 
sorta are being produced. But in many countries 
the work gets but little further. When I was last 
in India in 1951 seeing with admiration the exoel- 
. lenb plant-breeding done at New Delhi, Ooimbetore 
-and other centres, I asked as to what proportion 
of the total acreage is sown with these improved 
varieties. The answer was very interesting. For 
Sugar cane and cotton the proportion was high. 


the seed. for the new crop. Nearly 90 per cent of the 
total area was under i varieties using selected 
seed. The same applies to cotton. But for the other 
crope—the oereals, the milleta, and the: oil seeds 
grown for local consumption—the’ proportion was 
much leas: about 20 per cent in the oase of wheat, 
leas for rice (by far the most rtant food crop in 
Sia at oc all forie cse л 
the oil seeds. For these crops there is no effeotive 
machinery whereby the improved varieties can get 
tes hands; there is no reputable and 

compl trustworthy seed trade in olose touch 
with the peasants to take over the plant-breeder’s 
Gian чү быреу кы жыйнал чыны bee 
has 


RE Handel: лы ipud 
been produced ; but in the absence of a completely 
reliable seed trade the multiplication and distribution 
of the seed is impeded. We rather take our seed trade 
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in Britam for granted, and would never doubt a 
guarantee of one of our great houses: it is difficult 
for us to realize how drastically this whole buamess 


of crop i vement would be hampered without it. 
Al systematio plant breedmg ів so recent a 
development—within the lifetime of some of us—is 


haa already achieved в surprising number of triumphs. 
Among cereals the extension of spring wheat it 
perhape the most remarkable. Куеп as recently as 
twenty years there was very little in Britain, and 
few sarta oo really be recommended ; but now, 
thanks to the Swedish t breeders, some exoellent 
varieties are available. Atle I have already men- 
tioned; another is Ateon, also a Weibull product, 
and a third is Fylgia, which comes from Bvalov, and 
in England in the West Country has proved—even 
better than Atle because it ripeng-earlier. The Finns 
also have done great things with sprmg wheat and 
have evolved strains requiring leas and leas time 
between sowing and harvesting so that they can be 
grown farther and farther to the north: in 1022 the 
northern limit of wheat cultivation in Finland was 
about lat. 68° N.; by 1046 it had been pushed up в 
lme from beyond lat. 66° in the west to 
lat. 64° in the east—a really remarkable extension. 
furth: 


farming and were sold by the Hudsons Bay Company 
to the Canadian Government for £800,000, are now 
the second largest wheat producing region in the 
world. 

There still remain problems for the plant breeder. 
We have got to face the fact that plant diseases and 
pests are likely to increase. Of course, we hope they 
will not, but we are steadily conditions more 


devised potent destroyers; but not by any means 
for all—the virus cannot yet be cured 
though their carriers may be killed. By far the best 
way of avoiding disease is to grow resistant varieties. 
Fortunately, resistant varieties are at times found 
wild; but by one of Nature’s little ironies resistance 
is often tied up with commercial uselessness, and it 
is for the plant breeder to untie the knot and carry 

the genes of resistance into commercially desirablo 
varieties. 

-The supply of home-grown protein ought to be 
i i all we could 
his and 
? I6 


National Institute of Agricultural Botany which bear 
M uns tenes гы aoe Even worse 
ig the sh of oil-producmg crops in Britein. 
Taree асаа оче арно соодага ; but 
very little is produced.  Yeb we shall need it in 
increasing tities, for it is made into margarine, 
which is more and more to replace butter. 
Prof. d. Е. Blackman at Oxford and the Institute 
have shown that existing varieties of the edible oil 
crops are not generally suitable in Britain (I am not 
referring to linseed). Before the War, Prof. Bouth- 
worth, of Manitoba, who had been very succesafal 
there in improving the soya bean, tried a number of 
apparently promising sorte at without 
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restlt. So far, only one oil-producing family seama 
to grow well in these latitudes: the rape family. 
The Germans, the Swedes and the Finns have had 
considerable success with it: varieties have been 
produced in Sweden giving as much as 600 Ib. of oil 
acre (the average yield of oil ів, of course, much 
: in 1951 it was 320 Ib. per acre), which would 
give roughly 600 Ib. of margarine: in practice a 
mixture of oils is used, but rape oil gives 
own weight of margarine. Remgmbermg 
well- farms in Britain, Holland and New 
ас е A T ый уе о 
acre, and even by intensive olose folding and 
manuring it goes only to about 200 Ib., one can 
oes wig ошо р Wack deeper tien buta. 
Unfortunately, about half of the rape oil consists of 
the 22-carbon atom erucic acid type, while most of 


ee cay Would ы be nomitle to ehango 
the genetical composition of the rape by irradiation 
or otherwise go that 18-carban atom fats are 
built up instead of the 22? One scarcely dares to 
hope this: if it could be done, it would revolutionize 
our fat problem. 

Turning from Britain to lands for the development 
of which we have responsibility, one of the greatest 


ре, especially 
Mood quai oe sis caters уу ыла 
subterranean clover has been marvellously successful 
—80 long ав the rainfall exceeds some 15-18 in. в 
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year. But over large parts of Hast and Central 
‘Africa the rainfall is too low or, what comes to the 
Seine iie шу wane суо o alle 
the growth of clover. It would be & great advance 
if some leguminous arop could be found or bred that 
would do for the African farmer what olover has 
done in Britain and in Australia. The web regions of 
Africa call even more urgently for some new soil- 
ameliorating 
Tho National Institute of Agricultural Botany does 
not itself deal with theee problema; but it does deal 
with the resulting producte, and ва cytology and 
advance, new techniques of plant breeding 


рае via en 
foreshadowing of what may oome. (An important 

on artificially Induced mutations has just 
been. lished by the Royal Swedish Academy of 
Agriculture as & memorial to the great Nilgson-Ehle.) 
When the plant breeder has done all he can in finding 
and transferring desirable characters, some arüifloially 
induced mutation may enable him to make still 
further advances. In Britain also mutantas are being 
Bought: в cobalt unit has been got up at Aberystwyth 
for this purpose. We may be sure that the numbers 
of new varieties and strains will continually increase 
and their range will widen, more and more 
demands on the staff of the Institute. We oan be 
equally sure that the Director and staff will cope 
satiafactorily with these new probleme, and in con- 
gratulating them on the impressive resulta of this 
year’s work, we sincerely wish them equal succeas in 
the’ years that are to come. 


THE LIPIDS IN FLOUR 
OXIDATIVE CHANGES INDUCED BY STORAGE AND IMPROVER TREATMENT 


By Da. T. MORAN, C.B.E., Dr. J. РАСЕ and E. E. McDERMOTT 
Research Association of British Flour Millers, Cereals Research Station, St. Albans 


HE fat content of wheaten flour depends on the 

rate of extraction, Increaamg from about 0:8 per 
` cent at 40 per cent extraction to about 2-5 cent 
in a wholemeal. Flour is thus a relati 


example, while oxidative deterioration of lipids is the 
factor limiting the prolonged storage of flour* yet, on 
the other hand, some degree of oxidation appears to 

baking quality 


also an increase in the о 
lipide during the mixing dough in breadmaking, 
and the extent of this oxidation influences the quality 
of the bread made from untreated flour. Another 
‘practical point is that the colour of flour is in part 
determined by the extent of the oxidation of some 
of the fat-soluble pigments. Among the questions of 
more SED SST an еген} uD those: осойдагпәа vatis 


nutritional sepecta, including the stability of the fat- 
soluble, biologically active forms of the tocopherols 
and the degree of oxidation of the unsaturated fatty 
acids?. 

Same of the effects produced by the action of the 
flour improver, chlorine dioxide, on the lipid fraction 
of flour have already been examined, mainly in & 
qualitative manner, and reported in a previous com- 
munication‘. It was then noted that, under certain 
canditions, oxidation led to the formation of polymer- 
like material, presumably via an initial formation of 
hydroperoxides’, and that there was a reduction in 

herol content. These changes have now been 
studied in greater detail. 


Oxidation of Lipids In Flour subjected to Different 
_ Treatments . 

In the earlier article a qualitative picture of the 

degree of oxidation or peroxide value was obtained 

by adapting the thiobarbiturio acid method of Wilbur 
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ot ‘al.' to whole flour suspensions. This method, 
which has also been used on milk'^, is particularly 
useful im the present connexion both because of its 
sensitivity and ite specificity. Furthermore, applied aa 
below, ib gives clear solutions suitable for measure- 
ment in a photoelectric colorimeter. The measure- 
ments have usually been made with petroleum ether 
extracts of the flour. 

Method. The prmoiple of the method involves: (1) 


.re&otion of the lipids with the thiobarbituric acid 


reagent and (2) separation of a clear solution of the 
pink complex (formed by the reagent with oxidised 
unsaturated fatty acid) from the reaction mixture. 
The canditions chosen for step (2) depend on the 
total amount of lipids present, since this influences 
the partition of the coloured complex between 


. -omiscible phases. 


Е 


Details of the procedure, using samples containing 
Баш BO capri. total! solide, are ка follows: 

Stage 1. Reaction with the the uric reagent. To 
an appropriate volume of extract, in & boiling tube, 
were added 1 mi. of a 5 per oent solution of trichloro- 
acetic acid, 0:25 ml. of the oommercial detergent 
‘Teepol’ and 1 mL. distilled water. The solvent was 
evaporated off and 2 ml. of the thiobarbituric acid 
reagent of Kohn and Liversedge’ added. The tube 
was heated in boiling water for 10 min. After vooling, 
0:26 ml. of *"Ieepol' was added and the contents 

to a separating fimnel. 

Stage 9. Entraction of the coloured complex. The 
tube was washed out into the ting funnel with 


. 1 ml. distilled water followed by 7 ml. of ethyl 


ether — ethanol mixture (2:1 v/v). The mixture was 
shaken vigorously, the phases allowed to separate, 
and the bottom phase, mg the coloured thio- 
barbituric acid complex, run into & 10-ml. volumetric 
flask. The phase remaining in the funnel was washed 
twice, each time with 1 ml. of aqueous ethanol 
(1:1 v/v). Hach time the bottom phase was run 
into the flask. The contents of the flask were made 
up to the mark with an ethyl ether — ethanol mixture 
(1:2 v/v). Measurement of the colour of the solution 
from the graduated flask was made with an Eel 
colorimeter, filter 624, using as blank a volume of 
the solvent which had been subjected to the same 
procedure, namely, addition of reagenta, boiling 
and phase separation. Aliquot volumes were 
chosen so that readings on the Eel scele were lees 
than 40. 

Table 1 gives the thiobarbituric acid values 
determined in this way for the lipide extracted from 
an untreated 80 per cent ‘extraction flour, one week 
old, and for the lipids extracted from the same flour 
after treatment in the laboratory with the, average 
commercial dose of nitrogen trichloride (NCl, or 
agene) and chlorine dioxide (CIO,), namely, 60 and 
80 p.p.m., respectively, applied to the whole flour. 
The lipids were extracted three days after treat- 
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ment of the flour and the thiobarbituric acid values 


8-1 9-7 
Treatment of the flour resulta in an immediate 
Small rise in the peroxide value. Differentiation 
between the treated and untreated flours becomes 
more marked, however, if the petroleum ether 
extracta are held at room temperature in the 


light. 

Changes tn petroleum ether exiracis with time. (a) 
Effet of different flour treatments. The flours (un- 
treated or treated with nitrogen trichloride or 
chlorine dioxide at commercial levels) were extracted 
at room temperature by percolating petroleum ether 
(40°-60°) through в column of flour (50 gm.) oon- 
tained in в glass tube 2-5 om. diameter and 45 om. 
long. In each case 100 ml. extract was collected. 
The extracts were kept in flasks at room 
temperature in the light. Under these conditions, the 
thiobarbituric acid value moreased, and eventually 
insoluble та material was deposited. The 
colour the extracts was also measured, in 
the Eel io colorimeter using filter 622. 
Table 2 shows that these developments ообиг at 
different rates depending on the pretreatment of the 
flour. 


In nine days the peroxide value of the extract of 

fresh untreated flour increased only slightly; there 
was а Blow increase in the extract of five-week old 
untreated flour, & more rapid one with an eight- 
month old untreated flour. value increased most 
rapidly in the extracts from flours treated with 
nitrogen trichloride and chlorine dioxide. Polymer- 
like material was eventually d i in all the 
extracts. The time at which it occurs is related to 
the Increase in the peroxide value. Under the oon- 
ditions we have employed, deposition appears to 
occur when the thiobarbituric acid value reaches 
about 160-280 per 5 gm. flour. This means that an 
extract from a treated flour usually deposits material 
much sooner than one from an untreated flour. As 
the polymer-like material is i the thio- 
berbiturio acid value of the supernatant liquid falls. 
The effect of treatment upon the colour of the 
extracts is apperent in the initial readings, and 
oocurred within the nine days. 

(b) Effect of solvent used for extraction. With each 
solvent, 200 gm. ‘of an pee 
treated flour, two weeks oid, were extracted, by 
irrigation through columns at room temperature. 
250 ml. of each extract were collected. 100-ml. 


Table 2 

















* Thiobarbituno acid valus expreased per 5 gm. flour. 
t ы 





t Colour of petroleum ether extract (100 ml. extract from 50 gm. flour). 


` 
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Table 8 
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Held tn the light 












































dark, and measurements fe colors andthe iiio. 


containing leas than 10 mgm. total solids, a modified 
procedure was followed. In stage 1, 8 ml. distilled 
water and 1 ml. of the thiobarbituric reagent were 
psd; addition of ‘Teepol’ after heating was omitted. 
In stage 2 the tube was washed out with 1 ml. dis- 
tilled water followed by 5 mL ethyl ether — ethanol 
mixture (2:1 v/v). The upper phase was washed 
only once with 1 mL distilled water and the contents 
of the flask made up to the mark with ethyl ether — 
ethanol mixture of 1:2 (v/v). For this particular 
experiment а small sample was chosen because of the 
large increase in the thiobarbituric acid value which 
occurs in the extracts kept in the light. This resulta, 
however, in & imental error with samples 
with ө low thiobarbituric acid value. For theese it ів 
preferable to use, as in Table 2, a volume of extract 

i t to б gm. flour. The results obtained are 
given in Table 8. 

In the dark all the extracts are comparatively 
stable. In the light, extracts in carbon tetrachloride 
and ohloroform rapidly sutoxidize- and become 
bleached. This also occurs with the other solventa 
but leas quickly, petroleum ether extracts’ showing 
the greatest stability. 


Reducing Substances In the Unsaponiflable 
Fraction 


The unsaponiflable fraction of flour lipids contains 
pee steroids and tocopherols. It is an important 
on, since it contains components which oon- 
tribute to the antioxidant properties of the parent 
flour. шге sn Dene ооо and determine tho 
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petroleun вм 27 


чоойу 19: 
iyi Е Thus, 


solub. 


vitamin E content; some of them are extremely 
sensitive to oxidation, and this is reflected in a 
diminution of the total reducing value of the un- 
saponifiable fraction“. 

The reducing value of the unsaponifiable fraction 
towards the system ferric chloride a-x'-dipyridyl is 
largely due to «- and B-tooopherols, to an unidentifled 
substance first noted by Brown!*:3 on paper chromato- 
grame, afterwards observed by Eggitt and Ward" 
and in the + work, to carotenoid pigments 
and possibly sterols. From our observations using 


cbhromatographio about 40 per cent of 
the total reducing value is due to a- and B-tocopherols 
tifled sub- 


and about 80 cent is due to the uni 
stanoe. Detalles of this peer of the work will.be 
published elsewhere. 

Saponification of the flour lipids and measurement 
of total reducing value of the unsaponifiable 
fraction were carried out by the methods of Tosic 
and Moore!*. The colorimetric estimations were made 
with an Eel photoelectric colorimeter (filter 624). A 
standard curve was prepared пеша synthetic a-tooo- 
pherol, and the figures for total reducing value are 
expressed in terms of the reducing value of a-toco- 
pherol. 

The sensitivity of the total reducing value as ап 
index of the treatment of flour with an oxidizing 
agent is illustrated in Table 4, in which values for an 
untreated flour are compared with those for the same 
flour when treated with nitrogen trichloride m the 
laboratory at about the commercial level. (In oom- 
mercial practice it is not the final flour which is 
treated ; instead, the constituent mill-streama are 
given different levels of treatment. The figures of 
60 and 30 p.p.m. for а trichloride and chlorine 
dioxide respectively mean values osloulated 
on the weight of the final flour.) The table also 
includes values for two flours (80 per cent extraction) 
both of which had been stored under the same con- 
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- Table 4 ` | spheric oxidation. It should be noted that this may 
I P dot hald whan the flout is wetted, made into а dough 
reducing value agitated in air or oxygen. These conditions are 











FINE танив egin. 100 gm flour) then пас favourable for the action of oxidizing 
Soe ET enzyme systems which- may be coupled with the 
Bae stock NOL, 15 p.j-m- 17660 bleaching of the pigments. Although flour stored 
$ weeks old ь De - 1180 in air for several months shows only & relatively 
ie Ы саа ооо пав 

Bamo stock Kone e 2,140 value and the oolour of the extracted 
monis 1 тент Р is & steady rise in the peroxide s rg ee er- 
bises lipids, as measured. by the thiobarbituric 

- 7 E tesb. 

ditions for eight months. One of these was untreated These observations eüggest that one of the im- 
and the other was from the same batch of flour but mediate resulte of the в ion of the gaseous 
which had been treated with nitrogen trichloride at improvers is a reduction m the effectiveness of the 
the mill. antioxidants present in the flour, notably the tooo- 


pherols. This is consistent with the comparatively 


Lipids extracted from Different Types of Hour Tepid rise in the peroxide value when extracts from 


. flours so treated are held at room temperature in 
Measurements of the kind described above have the light.: By contrast the antioxidants aro loss 


been made on lipids extracted from a range of flours, susceptible oxida 
and are given in Table 5. These include flours freshly ipida. poesbly tho phospholipid foin ки 
milled in the laboratory, of 80, 70, 85 and 100 per а slow oxidation which is reflected in the peroxide 
cent extraction, from a good-quality Manitoba wheat, value. 
and samples sent to us of recently imported oom- The results with the flours of different extraction 
mercial consignments of Canadian National flour. are of interest in relation to the anatomical parts of 
PREN the wheat grain. The figure for total redaction value 
rises with the extraction, while the colour due to 
Pigment extracted with petroleum ether rises up to 
85 per cent extraction, but is less with a wholemeal 
than & 70 per cent extraction flour. This behaviour 
is due to the high figure for the total reduoing sub- 








cent flours are i endosperm material, while 
muoh of the germ and some bran is contained in the 
85 per cent extraction flour. 

One practical application of these observations is 
uci swim the basis ore a of asa s 
whether or not a flour has bean treated with one 
of the gaseous improvers (nitrogen trichloride or 





peroxide, would probably react in similar fashion ; 
but as it leaves an equivalent residue of benzoic acid 
Ња use could readily be checked.) Thus, in the 
Gadin ылда: хажи. it would be interes. for 
example, that sample 1 and probably 10 were wholly 
untreated, whereas sample 9 and probably samples 5 
and 8 had been given our normal commercial improver 
treatment for 80 per cent flour. It would also appear 
that the remaining five samples had received. some 
degree of treatment. This aspect of the work, how- 
ever, a comprehensive survey with a wide 
range o samien of flour of кийип History. Quiet, 
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RADIOISOTOPE CONFERENCE AT OXFORD 


by the Atomic Energy Establishment, 
Harwell, was held at Oxford during July 19-23, 
with the object of discussing the expermnental uses 
of radidiso and new techniques in their Various 
applications In medicine, biology, chem- 
istry, physics, i and industry. The 
organizers of the Conference took the bold step 
of ‘accepting only seventy-one out of more than 
two hundred papers which were proffered; this 
removed the usual scourge of conferences—an Over- 
crowded programme and multiple seasions in parallel. 
Another notable achievement was the issue of 
ee eee 

erence, and the lmmitation of the time of readmg 
each paper to ten mmutes; this allowed a consider- 
able amount of tune for нш, whioh was very 
lively and stimulating. 

The Conference started “off with several papers 
dealing with the. therapeutic applications of radio- 
active isotopes. Some of these are used as 
applicators much in the same way as radium, but 
Dr ue special advantages offered by the new 

substances. R. C. Tudway, Н. F. Freund- 
lich and, T. 8. M. Marshall (Bristol) used iridium-192 
ав в cervix applicator ; the soft y-rays from iridium 
make shieldmg of organs much easier. 
BSnnilarly, yttrium-90, which waa used by Е. Crainz 
(Catania), Іетів iteelf to intra-uterine application, за 
it is a pure f-ray emitter. F. Ellis and R. Oliver 
(Oxford) demonstrated the use-of tantalum wire 
containmg tentelum-182 as an applicator; the great 
flexibility of these wires makes them leas likely 
to obstruct blood vessels than the rigid radium 
needles. ; 

The internal use of radioisotopes in therapy depends 
on the ability to concentrate the radioactivity in the 
organ to be irradiated. One such method, which 
may be used for the treatment of cancer of the lung, 
was developed by E. E. Pochm, G. B. Cook, R. M. 
Ounningham, A. Hollman, F. Hudswell and B. R. 
Payne (University College ital, London, and 
AE.R.E., Harwell). Colloi gold, containing 
gold-188, is precipitated on sugar charooel particles 
which are too large (830-48 u im diameter) to pass 
through the lung capillaries. If mjected intravenously 
they will therefore be concentrated in the lungs, with 
only & very small fraction reaching the liver. This 

uo dae eee ee дй са 
ы by means of cardiac oatherization. J. 

um de erff (Nijmegen) described в somewhat 
similar use of biamuth-206 for deposition in the 
reticulo-endothelial 


In the fleld of osis, radioiodine is stil the 
ohief isotope empl in a variety of new problems., 
Very i resulta were obtained by H. Q. 


` Thode, C. &imet and B. Kirkwood (Hamilton, 
Ontario) E гыш ae ea 
glands. It s that a simple procedure, the 
00: m of activity in a sample of saliva with 
‘that in the blood, provides a very sensitive method 
of discriminating between various types of thyroid 
disorders; the mechaniam of the uptake in the 
salivary glands is not quite olear.. The possibility of 


diagnosing carcmoma of the thyroid by means of в 
simple iodine-181 test was described by J. Rotblat 
and G. Owen (8t. Bartholomew’s Hospital, London), 
and the technique of outlining the thyroid and the 
location of tumours was improved by H. C. Allen, 
jan, J. R. Risser and J. A. Greené (Houston, Texas), 
who employed for this purpose a crystal spectrometer 
with a double discriminator coupled to а scanning 
and recording device. A comparison of the behaviour 
in the body of iodine-181 and ite analogue astatine-211 
has been carried out by J. G. Hamilton, P. Wallace- 
Durbin and M. W. Parrott (Berkeley, California) ; 
astatine, being an a-emitter, offers many advantages 
‘over the B-emitting iodine isotopes, but Dr. Hamilton 
emphasized the dangers involved in handimg this 
Most of the experiments were carried out 
on rats; but the few studies on humans indicated 
some promising applications. The use of serum 
albumin labelled with iodine-181 for the determination 
of cardiao output was described by ЇЧ. Veall, J. D. 
Pearson, T. Hanley and A. E. Lowe (Guy's Hospital 
and Hammersmith, London), who used a scintillation 
counter placed over the region of the heart and con- 
nected to & ratemeter and chart recorder ; the method 
has still to prove ita value, but the advantages it 
offers as compared with older methods of cardiac 
output meesuremente merits further study. 

Iron-59 has been used in several investigations 
carried out in the Royal Cancer Hospital, London. 
E. M. Ledlie and C. Baxter described some clinical - 
applications of this isotope in hematological inveeti- 

gations, particularly in the study of erythropoiesis 
Козы л ашала. L. F. Lamerton, Е. B. Harriss 
and E. H. Belcher carried out animal expermenta оп 

iesis and the effects of K-ray irradiation ; 
they obtained very m results on protection 
achieved by vr of the spleen. 8. Rowlands, 
T. Freeman and P. О. Fleming (St. Mary's “Hospital, 
London) developed a technique for making blood 
volume determinations in animals by the srmultaneous 
use of two isotopes, phosphorus-32 and chromium-51. 
The latter isotope SA aid used by J. 8. Robertson,” 
R. Mime and 8. H. Cohn (San Francisco) for observing 
the distribution of blood platelets m rata. 

A somewhat unique use of radioisotopes was pre- 
sented in a paper by F. P. Bowden, J. B. P. William- 
son and P. Laing (Cambridge) on the metallio transfer 
in screwing and bolting which they studied by the 
autoradiograph technique using radiochromium. The 
connexion of this work with medicine arises from 
the fact that in operations on fractured bones 4 
certain amount of metallic transfer may occur, 
sufficient to form an electrolytic couple which has 4 
harmful effect on the healing of tissue. 

J. RoTBLAT 

Bt. Bartholomew's Hoepital. 


One session was devoted to methods of labelling 
with carbon-14, tritium апа iodine-181, 

three of the nuclides most used m medical and. 
biochemical studies. In addition, the method of 
preparation of tritium used at the Atomic Energy 
Research Establishment was outlined by W. J. Arrol, 
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J. Chadwick, J. Eakins, C. Evans and E. J. Wilson. 
В. Е. Glascock (National Institute for Research in 
Dairying) reported on the use of tritiated compounds 
for studying the metaboliam of dietary stearic acid 
by the lactating goat. Acetic anhydride labelled with 
tritium and сагроп-14 had been employed by P. 
Avivi, Sylvia A. 8 J. Е. Tait and J. К. 
Whitehead (Middlesex Hospital) to elucidate the 
structure of electrocortin and to estimate it and 
hydrocortisone in human peripheral blood. A paper 
from the National Institute for Medical Research 
described how high specific activity rabbit fibrinogen, 
albumin, normal and antibody globulins had been 
formed by biosynthesis using whole dried algne, 
labelled with carbon-14. The preparation of the 
algae had already been reported to the conference by 
J. Oatch (Rediochemical Centre, Amersham). G. 
Wolf, B. Connor Johnson and 8. G. Kahn (University | 
of Hlmois), who have synthesized vitamin A-2-140, 
ee preliminary experimental resulte on its meta- 
after injection into rats. An invigorating 
неле эш followed the note by E. Kallee (Tubingen) 
on the detection of aa little as 0-001 pgm. of proteo- 
hormone insulin by paper electrophoresis after 
intravenous injection of rate with radioactive iodide, 
iodine-131 labelled serum and insulin. The use of 
oobalt-60 labelled vitamm В,, (C. Rosenblum, 
U.S.A.), the biosynthesis of penicilin (Н. Б. V. 
Arnstein) and the use of carbon-14 labelled sugars in 
the study of carbohydrate metabolism of the leaf 
(Helen K. Porter and L. H. May) were among some 
of the other contributions of Interest to bioohemista. 
Among the papers dealing with plant nutrition 
and allied subjects, L. Ehrenberg, I. Granhall, A. 
Gustafsson and N. Nybom (Sweden) gave an inter- 
esting description of their first season’s work on the 
irradiation of growing plante (barley, fruit trees, eto.) 
with & cobalt-60 gamma-ray source. The fruit trees 
showed 4 series of morphological aberrations such as 
clustering of leaves and shoots, formation of bifur- 
cated shoots and irregular leaves. The topical subject 
of foliar fertilization has been studied by K. Kamdl 
(Austria) with phosphorus-82 labelled phosphatic 
nutrient. In the discussion, R. Scott Russell (Oxford) 
pointed out the large amount of fundamental work 
still to be done before the practical usefulness of 
foliar nutrition could be assessed. Another в 
to the problem of making phosphorus a ble to 
plante was that of O. Talibudeen (Rothamsted), who 
had carried out experiments using phosphorus-82 to 
DIHE the readily exchangeable phosphates m 


en a 
tion of the meticulous work by О. J. Collins and 
W. A. Bonner (Oak Ridge, Tennessee) on the use of 
carbon-14 to investigate the Wagner-Meerwein re- 
arrangement in the study of 1: 2: 2-triphenylethanol 
and ita derivatives. Various aspects of the labelling 
of ring labelled oonrpounds were dealt with by H. 8. 
Turner (Chemical Research Laboratory, Teddington). 
The experiments of A. G. Maddock and Н. Behrens 
(Cambridge) on the exchange reaction between iodine 
and methyl iodide provoked much useful discussion. 
The kinetics of the process were outlined, and it was 
shown that there was a chain reaction initiated by 
tadiation which involved oe production of free 
radicals. The bran of vinyl polymers (J. C. 

i and H. W. Me e, Birmingham), the use 
of carbon-14 to study the role of o radicals 
in the Fieoher-Tropeoh reaction (E. J. Gibsdn and 
A. W. Fletcher, Fuel Research Station, Greenwich), 
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and the poisonmg of solid catalysta used m the 
synthesis of ammonia (C. Bokhoven, Netherlands) 
illustrated further applications of the radioisotope 

A beautiful illustration of the usefulness of tracers 
combined with radicactivation analysis was grven by 
P. Albert, F. Montariol, R. Reich and G. Chaudron 
(France) in their mvestigations of the purifloation of 
aluminium from rino, , sodium and silicon by 
zone melting. Another interesting metallurgical paper 
was that by M. C. Inman, D. Johnson, W. L. Mercer 
and R. Shuttleworth (University of Leeds) deearibing 
ther careful measurements on the self-diffusion 
coeffinenta of copper and zino into alpha- and beta- 


In the first of two important practical applications 

. of neutron sources, O. P. Haigh (Barrow Hospital, 
Bristol) described a measurement of the neutrons 
generated in the **Na(y,n)!H reaction аа а method 

er acy for heavy hydrogen. In the discussion on the 
paper by A. H. Knight (Macaulay Institute for Вой 
Research, Aberdeen) on the measurement of soil 
moisture by neutron scattering, no satisfactory reason 
was found why organio matter in the soil did not have a 
greater practical effect on the measurements reported. 
Results obtained on archmological with 
the new carbon-14 dating method developed by A. R. 
Crathorn and W. R. Loosemore (Royal Institution 
and Atomic Energy Research Hatablahment) were 
preeented. The method mvolves the conversion of 
the specimen into acetylene which is used as the 
sari dii e rtional counter. The supple- 
od of B. N. Audrie and J. V. P. Long 

pua зе оа Labora , Teddington), utd- 
izing the acetylene dissolved m a liquid phosphor 
at — 78°C., not yet been used for datmg 


specimens. 

Of the two new thickness gauges of interest to 
industry, that developed by J. L. Putman, 8. 
Jefferson and J. F. Cameron (Atomic Energy 
Research Establishment) was very ingenious. The 
method was developed for measuring from the out- 
side of pipes the degree of corrosion on the inside of 
the pipe wall. The gamma-ray source is cobalt-60 
and the soimtillation counter detector has a gating 
circuit so that only radiation which has suffered a 
change of energy by scattering from the pipe wall ia 
measured. One advantage of this system is that no 
heavy lead shielding is required. Other industrial 
applications included the use of phosphorus-32 
labelled wool fibres to study the very difficult 
problem of drafting (D. 8. Taylor, Leeds), a study 
of water flow and velocity measurements (A. Montens, 
Germany) and the wear of carbide-tipped cutting 
tools (L. G. Erwall, Sweden). Of the papers dealing 
with new nuclides for use in industrial gamma radio- 
graphy, that utilizing thulium-170 (gamma energy 
84 keV.) waa of most immediate practioal importance. 
In the final paper L. E. Brownell and J. V. Nehemias 
(University of Michigan) illustrated how a ten- 
thousand curie cobalt-60 gamma-ray source was used 
` for sterilizing foodstuffs by irradiation, and mentioned 
briefly the very interesting possibilities of initiating 
,chemical reactions by this means. A short oloeing 
"address was given by Dr. Henry Seligman, head of 
the Isotope Division, Atomic Energy Research 
Establishment, who has been primarily responsible 
for initiating the two Radioisotope Conferences that 
have been held. 

The papers presented at the Conference, together 
with the discussions, will be published in book form 
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in November 1954 by Butterworths. There will be 
two volumes : ‘vol. 1 will oover medical and physio- 
logical applications, and vol. 2 physical sciences and 


there were 
films illustrating radioisotope iques used m 
hospitals and laboratories. By.the courtesy of Lord 
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Cherwell, the Clarendon Laboratory was available 
for а well-laid-out exhibition oovermg instrumenta, 
laboratory techniques and a representative range of 
manufacturers’ equipment (representmg five different 
countries) of interest to radioisotope users. This was 
в centre of activity throughout the week. 

J. E. JOHNSTON 





' CHEMISTRY IN RELATION TO THE DEVELOPMENT. OF THE 
NERVOUS SYSTEM 


Mental Health Research Fund the 
First International Neurochemioal 
at Magdalen College, Oxford, during July 18-17. 
The Symposium was planned as part of series, and 
the fleld selected for the first meeting was “Ohemistry 
in Relation to the Development of the Nervous 
a aa ae 0 committee consisted of 
J. Elke (B E. екшет ( Flexner (Philadelphia), 
J. КОЮЫ (Boston), (Baten), Qi. W. Harris (London), 8. 8. 
Kety (Washington 
bi (New York). 
ium was attended by approximately 
Nu E workers, forty being from abroad— 
from Belgium, Canada, Germany, Italy, 
Norway, Sweden, the United States and-U.8.8.R. 
It was arranged in morning and afternoon sessions, 
and on two days there was also an evening session. 
Each session started with one or two reviews, 
followed by communications on recent research ; 


by the Academic Prees, New York. 

The first morning session, under the i 
of Bir Geoffrey Viokers, was characterized by two 
features: the regrettable abeence of Dr. R. Lorente 
de Nó m Mer DT e 
two anatomists in some aspects of 
ET development of the nervous system (Pee 


of Toronto) that chemical inductors are required for 
EAM the morphological development of the 
nervous system. Prof. Boyd emphasized the im- 
portance of the tissue and the spaces underlying the 
ectoderm in the development of the dorsal plate and 
the differentiation of the neural tissue, illustrating 
his pointe with & wealth of material from sheep 
Dr. Horne Craigie showed the wide range 


species, posed. 

extent to which the pattern is determined by under- 
E 

The afternoon seasion, with Dr. R. W. Gerard 
(Chicago) in the chair, opened with а review of 
experimental neuroembryo in the chick by Dr. 
V. Hamburger (8t. Louis), and an account of the 
functional development of the nervous system in the 
n Whiting (Bristol) Dr. Ham- 
the theme of the-morning session and 


) D. Richter (Cardiff) and H. ' 


for dividing the developmental steps into the classical 


general 
gation of reflexes. There followed a communication 
by Dr. J. L. Maloolm (Londan) on his investigations 


but that later, with the appearance of after 
mae rend feta and iim oan Б 


which can be demonstrated by the electroencephalo- 


gram rhythms. 

The second. day started, under the chairmanship 
of Dr. 8. В. Key. wih 3 dodi xit by De. 
Folch-Pi of the composition of the whole brain 
of mioe during post-natal maturation, with pear- 
ticular reference to phospholipids, a review which 
was based to a great extent on the extensive work 
done in his own laboratory. This review was followed 
by Dr. H. Klüver's (Chicago) careful fluorospectro- 
grephio analysis of porphyrins in the oentral nervous 
system. They are not present in the central nervous 
eich Ser ee a ea ar 
found in warm-blooded animals only after birth—for 
example, in rats at the age of 20-25 days, a time 
which is associated with a number of functional 
adventa. Porphyrins occur first in the ventral roots 
and last in the cerebrum; Dr. тота ا‎ 
presence is related to the developing oligodendroglia 
These photodynamic substances may be affected by 
the amount of light known to be transmitted through . 
the skull in some species, and the interesting question 
arises as to the extent to which light may, by these 
means, affect nervous 


the brain substance, and pointed 
out the considerable amounts which’ appear in the 
glial cells during development, while Dr. G. Brante 
(Eskilstuna) reported on the presence of poly- 
saccharide substances in the nervous tissue of 
developing mice. Dr. A. F. W. Hughes (Cambridge) 
described his technique for the refined 
Measurements of ribonucleic acid in the developing 
chick embryo, and was able to demonstrate its 
& and distribution in the ventral horn calla 
ite relationship to the Nissl substance. The 
morning session finished with an aooount by Dr. 
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D. R. Davies and Dr. L. O. Thomas (Salisbury) on 
ther infra-red spectrophotographic method for 
measuring quantitatively the myelin in the developing’ 
nervous tissue.. They stressed the point that this 
method might be ap licable to a n of problems 
associated with myelination. 

The afternoon seasion, under the chairmanship of 
Prof. H. A. Krebe, started with & carefully worked 
out review by Dr. D. Richter (Cardiff) on the cham- 
istry, particularly enzymes and substances such as 
acetylcholine, glutamic acid and glycine, in the 
developing bram. The material, which was often 
given m clear tab will be of great use for sub- 
sequent reference when published in the Symposium. 
Dr. 8. 8. Kety (Washington) reported on his work, 
with the nitrous oxide method, on the oxygen con- 
sumption of the brain in the human, and made the 
observation that at birth nearly 80 per cent of the 
oxygen consumption is accounted for by brain 
metabolism, that between ten and twenty years the 
percentage is more than 50, and that later it falls to 
about 25 per cent. Then Dr. H. Mollwain (London) 
ола сеш glass ao кше O E 

: P. Greengard, on the oxygen consumption of 
tissue slices of the oerebral oo 
pigs of varying ages. They showed how the oxygen 
consumption oan be raised to an i ing extent 
with age by means of electrical potential gradients in 
the Warburg chamber, the presumption being that 
such potentials stimulate the cortical tissue to 
sotivity comparable to that found tn vivo. The role 
of non-nervous tissue was assessed by comparable 
measurements on gliomas. Dr. R. W. Sperry (Pasa- 
dena) followed with an account of the effects of 
transplanted akin in tadpoles and its effect on sub- 
sequent innervation, and, most intnguing, the 


of rate and guinea 


re-o tion of the oonnexions in the central 
nervous system. 
An ing session wag held on the second day, 


and for this the chair was taken by Dr. L. B. Flexner 
(Philadelphia). The subject of the geometrical 
properties of the constituents of the nervous system 
was ably outlined by Dr. A. Pope (Boston), who 
discussed, among other problema, the quantitative 
aspects of inter- and intra-cellular material. The 
remainder of the evening was devoted to histo- 
hamish OF dolos refined eaters: Dr. O. H. Lowry 
(St. Louis) gave a fascinating account of his tech- 
nique for weighing and the subsequent chemical 
analysis of individual neurones, a feat which won the 
universal admiration of the sudience, as did his 
apparently casual method: of presentation. No leas 
interesting was Dr. H. Hydén’s (Gothenburg) descrip- 
tion of hia methods of measurmg the light and X-ray 
absorption of single nerve oells, fram which the lipid 
rotein and ribonucleio acid content can be assessed. 
many of his audience envied him a machine 
which automatically types the resulta ! 
On the morning of dod third day, with Sir Rudolph 


Peters -in the chair, Dr. H. Waelsch (New Y ) 


opened by reviewing the differenoes in the rate of 

replacement of subetanoes in the developing and 
Gault һа; the results were obtaihed with the use 
of the isotope technique. He showed that in the first 
week af the developing brain of rata 40 per cent of 
the fatty acids is replaced, whereas there is a much 
smaller turnover шша With the exoeption 
of glutamine, he has obtained no evidence that 
amino-acids ate synthesized into the adult bram ; 
however, from ie on tissue oells there is 
some indication t essentia] amino-acids may be 
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synthesized in immature brain tsue; but the 
mechanism of the uptake of these amino-acids is not 
clear. He streased the point that in the embryonio 
or immature bram the blood—brain barrier appears to 
be abeent; but so far the number of substances 
examined is not güfficiently large to allow this general 
conclusion. He was followed by Dr. H. Е. Himwich 
(Galeeburg), who gave an account of the relative 
rates of uptake of glutamine by adult and young 
rat brain, concluding that the rate of uptake m the 
younger age group is relatively greater. The lipid 
content of the brain was discussed by Dr. W. M. 
Bren (New: Core) as well esi by о Dawson 
(Oxford). Dr. Sperry’s results were obtained from 
human material from 4 to 40 days post natal, and 
he emphasized the need to correlate the increased 
lipid content over this period not only with the rate 
of medullation but also with the changes: in the water 
and nervous tiasue space. Dr. Dawson presented 
evidence of the rate of deposition of phospholipids in 
the young mouse brain, and presented evidence for 
& phospholipid metabolic cycle. Prof. A. V. Palladin 
iev) & paper on the metabolism of nucleic 
acids in the developing brain. Investigations m his 
Institute have shown that the protein content 
increases during the dev t of the brain, that 
despite the concomitant in nucleic acid 
content the metaboliam increases, that the grey 
matter of the cerebrum has a higher content of 
nucleio acide, of ribonuclease, and of desoxyribo- 
nuclease than the white matter, and that the oere- 
bellum is rich m nucleic acids, especially desoxyribo- 
nucleic acid. He streased the important role of these 
substances during the mo ical and functional 
development of the brain. Prof. d. E. Vladimirov 
) m his report dealt with the role of the 
blood-brain barrier, and presented- data collected 
during the turnover of such substances as adenosine 
triphosphorio acid, oréatine phosphate, eto., using 
labelled phosphorus. By estimating the iron in blood, 
in brain tissue free from blood, and brain tissue 
containing blood, the quantity of blood contaminatmg 
the brain tissue waa asseased, and errors in estimating 
the true intracellular content of phosphorus avoided. 
By such experiments the speciflo activity of intra- 
cellular inorganic phosphates is found to be equal to 
that of adenosine triphosphate. 

The afternoon, with Dr. W. Feldberg (London) in 
the char, saw the presentation of в great deal of 
evidence for the change in content in relation.- 

ip to age. Dr. L. B. Flexner (Philadephia) opened 
with a survey of the growth of various enzyme 
systems in the guinea pig cortex, and he was able to 
relate their appearance with that of the cortical 

the presence of strychnine 

Bpikee, and the development of the earliest “move- 
fae evoked by stimulation of the cortex. He 
presented evidence for a large increase in the chloride 
and sodium space at & time (forty-sixth day) when 
recognizable electroencephalogram 


interpretation of the difference between sodium and 
chloride spaces m terms of Н in’s theory of a 
sodium pump mechanism as a із for neuronal 

ivity. Both Dr. H. E. Himwich (Galesburg) and 
Prof. J. Elkes and Dr. A. Todriok (Birmingham) 
presented figures ‘for the rate of a ce of 
cholinesterases in the various parte of rat and rabbit 
brain, while Dr. M. A. Gerebizoff (Lidge) presented 
histochamioal studies of the distribution ‘of cholino- 
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esterases in the rat врта! cord. None of these 
findings could yet be directly tied to actual functional 
investigations. The session concluded with a paper 
by Dr. W. К. Jordan (Little Rock) on the increase 
of adenosine triphosphate in the rat cortex and 
cerebellum during the first forty days after birth. 
The morease was correlated with the appearance of 
spontaneous action potentials which began as short 
burste of activity. In the cortex the between. 
the burste greatly decreased between the tenth and 
twentieth day; m the cerebellum at a somewhat 
later period. 

Prof. L. 8. Penrose took the chair on the morning 
of July 16, when Dr. Salome С. Waelsah (New York) 
outlined some of the genetio factors involved m the 
development of the oentral nervous gystem, m which 
she gave а stimulating account of her own work on 
mutations of mouse central nervous system. Of 
particular interest were her experimente in the 
modification of genes by antigen-antibody reactions, 
and her i findings indicate an extremely 
interesting future for this method of investigation. 
The second review, by Prof. E. Klenk (Cologne), was 
on the poenible role of cerebrosides in the pathology 
of the nervous system. Two short papers presenting 
original material by Dr. R. W. Gerard and Dr. L. 
Abood (Chicago) and by Sir Rudolph Peters (Oxford) 
completed the . Drs. Gerard and Abood have 
investigated the chemistry of the nervous system of 
the Dba strain of mice which between the twenty- 
eighth and thirty-sixth day post-natal is extremely 
susceptible to auditory stimulii. Dr. Gerard suggested 
that the low adenosine triphosphatase activity found 
at this period could account for the apparent hyper- 
excitability of the nervous system, if the membrane 
potential is related to the creatine phosphate content. 
Sir Rudolph Peters spoke about his in i 
experimenta on convulsions produced by ftuorooitrate 
and ita probable mode of action as a competitive 
mhibitor of aconitase; he discussed the probable 
reasons for the mability to reverse the competitor by 


In the afternoon session, under the chairmanship 
of Prof. R. Gjossamg (Oslo), the chemical changes 
accompanying well-defined pental defecta were oon- 
sidered. Prof. L. 8. Penrose (London) spake about 
the genetic factors involved in the transmission of a 
number of known metabolic deficiencies, and Dr. H. 
Bioket (Birmingham) described the control of phenyl- 
ketonuria by & suitable diet in several casea which he 
had studied in oollaboration with Dr. Gerrard 
and Dr. Вовооњ. Finally, Dr. Н. Weil-Malherbe 
(Runwell) presented data on the relationship of 
blood adrenaline to a large series of mental 
diseases. 

The evening session was devoted to films. Dr. 
Hughes showed, by means of some extremely good 
time-lapse photography, the growth of 
chicken neurones, growing in suitable media ; 
a fine sequence showing mitosis of a neurone was 
included in this fllm. . Feldberg showed a film 
made by him and Dr. 8. Sherwood of the method 
used for introducing drugs beyond the blood-brain 
barrier directly into the lateral ventricles of the cat. 
The action of a series of drugs producing changes of 
awareness such as stupor, catatonia and anssthesia, 
as well as motor effecta such as scratching, itching, 
paralysis and convulsions, were clearly ahown with 
this film. He stressed the fact that from this region 
of the brain we oan easily produce, by the action of 
small amounta of drugs, conditions which have much 
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im common with mental diseases in man—for example, 
epilepsy and schizophrenia. Dr. H. Bickel’s (Birm- 
ingham) short film of the three cases of phenyl. 
ketonuris, which had been discussed earlier in the 
day, showed dramatically the recovery which ів 
posable with a diet low in phenylalanine. His film 
hasized the diffüoulties inherent in the control of 
cases and the need of hospitalization. Fmally, 
& sound film from Prof. D. Bovet’s laboratory in 
Rome demonstrated skilfully the use of the electro- 
enosphalogram in the investigation of drug effect on 
the central nervous system. 

In the cloamg seasion on the morning of July 17, 
with Dr. H. Kluver in the chair, the high standard 
of the previous days and the intense interest which 
had been shown in the discussions at all previous 
seesions were maintained. Prof. а. W. Harris 
(London) gave a brief but extremely lucid account of 
the early endoorine-nervous system relationships, 
with particular reference to the growth of control by 
the hypothalamus on the pituitary, and indirectly 
on other endocrine organs. Dr. D. Nachmansohn 
(New York) gave a short &ooount of his conosption 
of the basic biochemistry associated with the con- 
duction of the nerve impulse, indicating the pomte 
in the energy cycles involved at which drug action 
might be expected to take place. The i 
papers related, in varying degree, to clinical problems, 
emphasizing their important place beside the highly 
theoretical discussions which had taken place on the 

revious days. Dr. J. T. Eayrs (Birmingham) 
described abe ао oka оле ell and ы 
background substance in cases of hypothyroidism, 
with particular reference to the probable inability 
of deniirites to grow when the background substance 
is deficient. Dr. M. Reiss (Bristol) ted evidence 
of the relationship between steroid hormane defici- 
encies and the incidence of mental statea, and Dr. 
8. P. Hicks (Boston) showed the selective action of a 
number of agenta, such as X-rays, on different parta 
of the developing nervous system. He gave some 
interesting data on the selective action of drugs, such 
as &oebylpyridme, on certain perta of the nervous 
system. Finally, Dr. J. Elkea (Birmmgham) spoke 
of the work done in collaboration with Dr. Eayrs 
and Dr. Todrick on the effect of inhibition of cholm- 
esterase in the central nervous system during the 
period of development, pointing out that 80 per cant 
inhibition of this enzyme has little interference with 
subsequent development and function. 

The oloaing remarkas, presented by Prof. R. 
Gjeaaing (Oslo), admirably expressed the opinion and 
the feelings of all thoee present. He expreased their 
gratitude to the organizers for bringing such a com- 
prehensive group of workers together, and felt that, ' 
if the symposium had only emphasized the many 
gaps in our knowledge, that alone would have made 
Ib worth while. He expreesed the admiration of the 
meeting for the extreme thoroughness of the organ- 
tration, which attended not only to their serious 
discussions but provided a most enjoyable evening in 
Magdalen College Hall with entertamment from the 
Oxford Madrigal Society_and others. In fact, much 
of the success of the meeting was no doubt due to 
the many opportunities for informal discussion in the 
delightfal surroundmgs of Magdalen College. 

W. FELDBERG 
J. L. MALCOLM 


National Institute for Medical Research, 
Mill Hill, London, N.W.7. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
- for “opinions expressed by their correspondents. 
No тойов is taken of anonymous communications 


The Flavour of Porridge 

Nowapays, porridge is often insipid and lacking 
ш ite traditional flavour and aroma. Possibly one 
reason for this is that, in England at least, sugar is 
usually added, and the sweetish taste, while it does 
not mask any true porridge flavour, is sufficient for 
most people. In Scotland, on the other hand, the 
majority add salt—precisely why, despite many m- 
е ра зерна dic ени ы 

porridge flavour is more important. In any 

. event there ів a traditional flavour, often described 

as ‘nutty’, associated with Sootch porndge, and 

it is the view of many that if this flavour were 

more general the consumption of porridge would 
increase. 

Any favour in porrıdge meal or flakes ia developed 
durmg the initial ing process. This із not a 
standard operation. The whole oats are dried down 
from a moisture content in the range 14-20 per oent 
(but usually about 17 per oent) to & final moisture 
content of 4—8 per cent, after which they are shelled 
and ground mto meal. The source of heat may be 
coke or anthracite, and in the past oat husk was 
often, thrown on the fire presumably with the object 
of producing some volatile product which then gave 
the kilned oat its favour. The conditions of heating 
are not, however, constant as from one kiln to 
another, or in one operation within в single kiln. 
Broadly speaking, if the kilning is carried out 
at low temperatures (not exoeedmg about 80° C.) the 
resulting meal or flakes have no distinctive taste, 
whereas if the temperature is sufficiently high the 
meal wil have a caramel-like bitterness or even в 
burnt flavour. 

As part of & programme of research for the Oatmeal 
Millers of England and Sootland, we are investigating 
the physics of kilning, and inevitably we have also 
considered the problem of flavour. The full resulta 
will be published elsewhere; but meanwhile it is of 
interest to record that we have consistently produced 
the desrrable porridge flavour by careful control of 
the conditions of kilning. The furnace gases. despite 
traditional belief, slot, DIR no part, and the same flavour 
is obtained when the air is heated in an electric 
furnace. The optimum conditions correspond to the 
gentle drying-of the oat down to an intermediate 
moisture content of about 8 cent followed by 
a short toasting for twen | minutes in a current of 
air at 150°C. These conditions are, of course, not 
a EE AE ойунун үн үг р ир ciel 
ture oan be compensated by 6 
in the time of toasting. Tissu Poh a tere 
tures at the surface of the partly dried grain to obtam 


& short but severe heat treatment at the final stage - 


of kining is the essential feature. On the 
grain the pleasant aroma is immediately apparent. 
It soon evaporates from exposed meal; but the flavour 
is associated with lees volatile material and &ooord- 
ingly more persistent. 

The work of Baker, Parker and Fortmann! has 
indicated that the aroma and flavour of bread are 
due largely to numerous organic substances produced 
in the crust at temperatures around 150°C. The 
substances thus produced range from the more volatile 
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aldehydes like furfural and pyruvio aldehyde to the 
melanoidins associated with the browning reactions 
occurring m the crust. Similar reactions will oocur 
in the kilnmg of oats, amce the outer portions of the 
gram reach about the same temperature and also 
undergo slight browning. However, there would 
appear to be other substances produced which are 
responsible for the unique flavour of oatmeal. Thus, 
in laboratory tests we have found that the optimum 
conditions of heating to produce flavour in oata also 
apply to grosta, albeit there ів lees tolerance to over- 
treatment and a tendency for a slight rancid flavour 
to be produced due to the absence of the protective 
husk. On the other hand, we have failed to prodnoe 
the same charaoteristio nutty oatmeal flavour in 
wheat when it is submitted to similar treatment. 

T. MORAN 

J. B. HuTOHINBSON ' 

J. TuoMLINBON 
The Research Association of British Flour Millers, 

Cereals Research Station,” 
Old London Road, 
St. Albans, Herts. 
May 22." 


bur ‚ Н. E, and Fortmann, К. L., Ceres] Ohm., 


J 
& (ids 


Sweetness and Configuration in Rhamnose 


Ta ordinary form of most reducing sugars, such 
as a-glucose, B-fructose and a-galactose, becomes 
gradually leas sweet after dissolution, and in the mean- 
time the sweetness reaches a constant value, since the 
ordinary form is converted in mto the leas sweet 
isomer, and finally an equilibrium is attamed between 
the two isomers: а <= В. 

Several years ago, one of us! pointed out that the 
sweeter form of these reducing sugars always has 
ots-hydroxyl groups on the carbonyl and adjacent 
carbon atom, while in the leas sweet isomer the 
hydroxyls on the two carbon atoms are irons; this 
was oonfirned!? by isolatmg and testing the a- and 
B-angmers with respect to sweetness. 

From this rule it would be expected that in 
L-rhamnoee the ordmary form (I) would be less sweet 
than the 8-form (П), because the hydroxyls on C, 
and C, of the latter are cts. It has now been found 
that this в во. 


H H 

HO JE OH HO T RS H 
OH, 

K H g AO H н / 

H Á 
0 H DOH 
a-L-Rhamnoee 8-L-Rhamnoss 
0 (0) 


\ 


Three tasters compared the sweetness of a 4:20 
per cent (calc. as anhydrous) solution of «-L-rhamnose 
(Гаја? — 13? + + 8-6°) with that of a 3-86 per oant 
solution of B-rL-rhamnoee ([а]% + 41° + + 8-8?) 
Immediately after dissolution the B-rhamnose solution 
waa, in spite of ita lower concentration, much sweeter 
than the a-rhamnose solution; but with ішпе the 
sweetnesa of the two solutions became closer, and 
after the lapse of fifteen mmutes they were found equal 
in sweetness. After a further interval, the positions 
were reversed, the latter Беша distmotly sweeter than 


No. 4427 Seeders 4, 1954 


the former. From this b it is poesible to 
calculate the ratio of the of sweetness of the 
a- and B-form, as in the case of fructose’. 
= This content o£ ihe a- апа -B-form in the two solu- 
tions at the moment of equal sweetness (15 min. 
after dissolution) was estimated by measurement of 
the mutarotation : 








Representing the ratio of the sweetness of а- and 
B-rhamnose by w, it was found to be 0-80 from the 
relation, (46 + 542x)/(85+65a) = 4-29/3-86; that is, 
the sweetness of the a-form is lees than two-fifths 
that of the p-form. This ratio is somewhat greater 
than: that for ffuptose (0: 33)*, but much smaller than 
that for glucose (0 :67):, showing that the difference 
of the sweetness of the a- and B-form of rhamnose ` 
is very remarkable. This fact is probably related to 
the comparatively rapid mutarotation. 

Yosrro Tsuzuxt . 
Nosvo Мові 


Tokyo College of Science, 


Shinjuku-ku, Tokyo. . 
May 20. 


1 Тепки; Y., Kagaku (Sotenos), 1¥, 842 (1047) (m Japanese). 
° Тап, Y. арі Yamamali, J, Biochem £. an, 525 (1088). 


Molybdenum in the Growth and Metabolism 
of Chlorella 


Ruouwr papers have shown the need of molybdenum d 


for the growth of CAlorella! and Scenedesmus’. Some 

observations on the effect of molybdenum sy 

on the metabolism UM DR 

nutrient solution in 250-ml. - га 

continuous shaking and illumination КАКА Тү ту 

fluorescent lights giving a light-mtensity of 1,200 fb. 

candles аё the base of the flaaks. In Table 1 the effect 

of molybdenum on growth as measured by dry weight, 

АЙЫ А content, photosynthesis and respiration 
Chlorella cultures after five days growth is presented 

eon of four replicates). 

Tablo 1 


Mrrvmor OF MOLYBDENUM OX @ROWTH (рат угшант), 
PuHoTOSYXTHEMIS AND LmgrrRaTION OY Chlorella 








р то ven os ma as mL oxygen/gm. dry wi.[hr. not 
t yee uptake expremsed as ml oxygen/gm. dry 
wt. /br, 

Molybdenum-deficient cultures are characterized 
by their low chlorophyll content, and expressed on 
*& unit dry-waight basis, low photosynthetic rate and 
high rate of respiration. The marked 
reduction of chlorophyll content of molybdenum- 
deficient cells has been reported by Arnon et al." for 
Scenedesrmus, and ig perhaps one of the most character- 
istic features of molybdenum defloienoy. The dry 
weight of molybdenum-defloiegt Chlorella ocells was 
only slightly lower than that of the controls. In 
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this respect, Chlorella at first sight behaved differ- 
ently from Soonedesmus, in which molybdenum 
deficiency was associated with a sharp reduction in 
growth as measured by dry weight’. Recent resulte 
obtained by Arnon and Ichioka (unpublished), how- 
ever, have shown that the dry weight, but not the 
chlorophyll content, of molybdenum-deficient Soen- 
edesmas cella was markedly inareased by the addition 
of vanadium, an element found to be essential for 
this alga’. In this respect the dry weight of the 
molybdenum-deficient Chlorella cells as shown in 
Table 1 is comparable to the dry weight found 
by Arnon and Ichioke for molybdenum-defloient 
Scenedesmus cells recerving vanadium. 

The depression: of photosynthesis in the absence 
of molybdenum is approximately proportional to the 
depreasion ip chlorophyll content. Regardless of 
whether other factors were operative, the observed 
reduction of photosynthesis in molybdenum -deficient 
cells could be accounted for solely by their lower 
chlorophyll content. 

Endogenous respiration was remarkably high m 
molybdenum-deficient Chlorella. - In homogenized 
leaves of molybdenum -deficient tomatoes, Nason. ei al,“ 
observed a marked lowering of endogenous respiration, 
в condition which might have been due to preparatory 
treatment. Spender (unpublished resulte) has found 
increased respiration in molybdenum -deficient tomato 
leaves. ' 

One of us (J.F.L.) gratefully acknowledges 
financial assistance from a Hackett studentahip and 
a studentship from the Commonwealth of Australia 
Scientific and Industrial Research tion. We 
wish to thank Dr. Victoria H. Lynch of the Radiation 
Laboratory for a culture of Chlorella 

J. F. LoNEBAGAN 
DawrmL І. ARNON 
Department of Plant Nutrition, 
University of California, 
Berkeley, California. 
1 Walker, J. B., Arok, Biochem. and Biophys., 48, 1 (1058). 


з imo, D L, Fu А. Wama, G. and Wi ‚ J. T., Amorioan 
Вос. Plani Program, ж. (1953). 
* Arnon, D. L, and Wessel, Gunilla, Waters, 178, 1039 (1053). 


“Чава, err Ra Н. д. , and Propst, L. ML, Aroh. Biochem. 
Biopkys., 38, 1 (1952). 


Incorporation of Acetate-2-«C into Human 
Erythrocyte Stroma as a Function of 


Storage 


Ix an effort to elucidate the changes whioh may 
oocur in the state of stroma oonstituenta 
during: sto of human erythrocytes (reported in 
part at the “ ium on the Structural and Cellular 
Dynamics of the Red Blood Cell’, June 1953: 
National Research Council, Washington, D.C.), we 
have studied the incorporation of acetate-2-C into 


technique previously described’. 
healthy donors was drawn under sterile conditions 
into cold AOD solution (each 100 о.о. of the ACD 
solution contained 2:45 gm. glucose, 1-37 gm. sodium 
citrate and 0:50 gm. of citric acid; 0:24 о.о. of 
AOD solution was added to each о.о. of blood) and 

‚ then distributed as aliquots into an appropriate 
number of sterile tubes. These tubes were carefully 
sealed to prevent evaporation and were stored in two 
groups, one group at 4°C. and the other group at 
87°C. At the intervals indicated in Fig. 1, tubes 
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a4 
HOURS STORAGE AT 37" C 


OTD STORASR АТ FC 
Fig. 1 
were removed from the conditions and the 

ration of &oetete-2-1*O mto the total stromal 
fraction of the stored cells was determined. The 
composition of the incubation mixture for measure- 
ment of acetate moo tion was: 12-0 ml of 
ACD-preserved whole blood, 1-5 ml. isotonic phos- 
phate buffer at pH. 7-4, 0-6 mL of 0:8 М gluooee in 
0۰9 per cent sodrum ohlonride, and 1-5 ml. of sodium 
acetate-'O (approximately 80 mgm.) in 0-9 per cant 
sodium chloride. The totel amount of radioactivity 
added aa labelled acetate varied from 4-9 to 6:3 х 10* 
disintegrations per minute per 12 mL of whole, 
preserved blood. 

The: ræalte: of these experiments ars ahowh an 
Fig. 1. They indicate that upon storage at either 
temperature there is а progressive loss m the ability 
of the stroma to incorporate acetate-2-4C. 
After storage at 4° C. for four days, acetate inoorpora- 
tion decreases to 70 oent of the mitial value. 
There is a significant rise in Incorporation of acetate 
after storage for 24 hr. at 37° C., followed by в rapid, 
progressive decrease in Incorporation. to about 70 per 


cent of the mitial level after 72 hr. of storage at this ` 


temperature. After 96 hr. of storage at 87°O., 
the acetate incorporation exhibits a degree of de- 
premion comparable to that seen after twenty-four 
days of storage at 4° С. A rise in acetate incorpora- 
tion comparable to that seen after 24 hr. of storage 
at 87° О. ee еза дыр се 
where the red cella were stored at 4° О En ines 
have been undetected, because the first determination 
was carried out four days after storage waa initiated. 

These studies indicate that the ability of human 
red cells to incorporate acetate-2-14O into the stromal 
fraction is diminished under storage. The diminution 
of the ability to incorporate &oetate is deperident 
upon the temperature of storage, and may reflect 
alterations in the dynamic state of the stroma lipids 
under these storage conditions. Similar conclusions 
have been reached with respect to lipids and lipo- 
proteins by Lovelock! in his studies on thermal shock 
in red cells. The technique employed here demonstrates 
an abnormality of erythrocyte stroma metaboliam 
which occurs during storage at 4° C. at в much earlier 
time than the appearance of significant changes in 
post-transfusion viability of the red cells. 

ee storage of red cells in AOD at 37° C., the 

time required for these changes in acetate incorpora- 

tion to ocour is much shorter. This suggesta that 
certam. tn vitro studies of red cell metabolio capacity 
designed to elucidate the abnormalities of red cell 
metabolism oocurring upon storage at lower tempera- 
tures might appropriately be carried out at 37° О. 
The use of these high temperatures of storage might 
facilitate future studies of some of the abnormalities 
of red cell metabolism by similarly shortening the 
timescale of such expermenta. 
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This communication is based in part on work per- 
formed under contract with the U.8. Atomio Energy 
Commission at the University of Rochester Atomic 
Energy Project, Rochester, New York. These studies 
were aided by contracts between the Univermty of 
Rochester and the Offloe of Naval Research, Depart- 
‘ment of the Navy (NR 102-174) and the Publio 
Health Service (A-537-O4). 7 

К. I. ALTMAN 
Soorr N. SwisHan 
Departments of Radiation Biology and Medicine, 
University of Rochester 
School of Medicine and Dentistry, 
Rochester, New York. 
May 5. 
1 Altman, К. I, Arch. Biochem: Biophys, 48, 478 (1963). 
t Lovelock, J. Н. Mature, 178, 059 (1054). 


A Position Effect of the Rh Blood-Group 
Genes 


Tem opportunity has arisen of comparing the 
О and H antigens in the red oells of donors whose 
types contain the same HÀ genes, D, О, B, eto. 


geno 
but in different 
ee ае есин that between. 
oell samples 1 and 2 m the table, and that between 
samples 8 and 4. All four samples gave reactions of 
about equal strength with some anti-Ü and some 
anti-H sera (columns y and £); but with other sera 
wide differences were revealed (columns u, v, w and 
z). 


BOORIS REPRESENTING тни Ütu€OGTH OF HXRACTION OF FOUR HAMPLES 
oF BLOOD AGADXHT TITRATIONS oF AIX SELEOTED ANTISERA 














Antisera 

ank-O and-O anti-N anüG-N  &ni-U an&k-N 

(м) (v) (w) (s) (у) 5 

0 g T3 87 98 34 

89 55 6 18 93 24 

0 0 75 71 75 33 

84 43 29 81 91 83 

АП four ve been confirmed by fi family group: 

Genotype | Tan a trequanoy 1 Ошаса of perilape 1 Sa 1 1 £0,000. 
» з. „ - , 1 , 10,000 

1 0,000 


сааат 
been tested with sonlar reri; we know of no example of 

8. Oontral dos and do ides showed that the 
gene fis not playmg any le part in the OF affects. 


The words cts and trans, introduced mto genetics 
by Haldane, are useful here : in terms of O and E, 


The influences of the RA genes on each other are 
certainly very complicated; nevertheless, by oon- 
fining ourselves to these two straightforward oom- 
parisons ib is clear, from rows 1 and 3, that when 
t O is inhibited 
and, from rows 2 and 4, that when О and Æ аге in the 
trans t Ю is inhibited. (The depression 
of H in genotype 4 though definite is not so extreme 
aa that m genotype 2.) 

A difference in phenotype between heterozygotes 
in ots and trans is precisely the sort of effect which, 
in other iem, ів such а striking characteristic of 
closely li genee—genes between which crossing- 
over is rarely but regularly observed. Two examples 
may be quoted, namely, the lozenge genes of Droso- 
phila melanogaster and the biotin requirement genes 
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of Aspergillus nidulans'?. In these examples two 
genes may appear to “behave as allelomorphs in 
trans but not in оёз, a phenomenon which has been 
called by Lewis‘ ‘position peeudo-alleliam". How- 
ever, the reactions of most anti-U and anti-# sera 
(exemplified by y and s in the table), together with 
the reactions of anti-c and anti-e, have never alowed 
О and E to be mistaken for ellelomorphs. 
R. R. Raoa 
Rurm BAxGua 
Medical Research Council 
. Blood Group Research Unit, 


C. CAMERON 
National Blood Transfusion Service, 
Brooklands Avenue, 
Oambridge. 
ED) X а M EIU U.S. Net. Acad. Sci., 95, 586 
1 Roper, J. A., Nature, 198, 056 (1950) and personal communtoation. 
° Pontecarro, G., Advanc, Жуто, 18, 121 (1962). 
4 Lewn, BH. B., Adeanc, Gonsi., 8, 73 (1050). 


A New Solvent for Silk 


Ir has been shown recently -by Schurz! that 
solutions of silk in phosphoric acid undergo в oon- 
siderable decrease in viscosity on standing, which is 
probably due to degradation of the silk. Silk is 
msoluble in formio acid, although the latter is an 
excellent solvent for many polypeptides and nylon. 
On the other hand, concentrated solutions 
of many i salts, for example, halides? and 
thiocyanstes* readily dissolve silk, m some cases 
without degradation of the filbrom*. ` 

We have found that silk is very readily soluble in 
formio acid containing small quantities of water and 
certain i salts at room temperature. to 
20 per cent (w/v) of silk may be dissolved in 
solutions, which are then semi-solid. Salts which are 
effective for ing silk soluble in formio acid 
include lithium chloride, bromide, iodide and thio- 
manganese chlorides, and calcium and barium 
ineffective. The salt concentration is related to the 
` water-content of the formio acid. Thus, using 00 per 


cent (w/w) acid 10 per oent (w/v) anhydrous calcium , 


chloride is necessary, whereas with 98 per cent formic 
acid, only 2 per oent calcium chloride is required. 
It is seen from the table of viscosity measurements 
that formio acid solutions of silk undergo far less 
degradation on ‘standing than do solutions in phos- 
horio acid. The raw silk (from Lullingstone e 
Farm, Kent) was first freed from sericin by treat- 
ment with a warm dilute solution of and 
ammonia, followed by with distilled water 
and drying at 110° О. Viscosities were determined in 
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ah Ostwald visoometer at 25° C., after filtering the 
solution through 

[n] were obtained by plotting reduced viscosities, 
Twp/o (0 ia silk concentration in gm./100 ml. solution), 
against silk concentration for four values of the latter, 


: over the range 0۰2-1۰0 per cent, and extrapolating 


the straight lines to o = 0. 

Upon dilution with water, followed by vigorous 
agitation, the silk is precipitated fram formio acid ~ 
cealoium. chloride solutions as a white curd. Alterna- 
tively, the silk may be obtained as a film by spreading 
the solution on a glass plate, allowing the solvent 
to evaporate in a desiccator over solid sodium 
hydroxide, followed by washing with ethyl aloohol 
to remove oalaium chloride. 

Infra-red. absorption curves of the material pre- 
cipitated by water show it to be in the §-configuration. 
It is of interest, however, that films cast from formio 
acid — calcium chloride, without removal of the salt 
show a carbonyl peak characteristic of the a-form 
of silk, although other features of the spectrum are 
rather obscure. х 

We thank Мг. G. J. Weston, of this Department, 
for the infra-red examination of these materials. 

CHRISTOPHER EARLAND 
Davip J. RAVEN 
Department of Textile Industries, 
Technical College, 
Bradford. 
July 20. 
1 Bohurs, J., Nature, 173, 962 (1964). 
1 ron, MEM P. P. Beph Imp. їлїшї. Res. Inst. Osake, Japan 
76a 


* LG. Farbentndusirie, B.P. 304,212 (1083). 
«Виет, B., and Gianxmann, R., Makromol Ohem., 5, 257 (1950). 
* Ambrose, H. J, Nature, 167, 264 (1061). 


Inhibition of Vernalization in Linum 
usitatissimum Linn. by Certain Synthetic 
Hormones 
communication summarizes the results 


Hii саў 

of eight hours prechilling soaking treatment at room 
temperature with different concentrations (500, 50, 5, 
0-5, 0-05 and 0-005 parts per million in distalled water) 
of a-naphthaleneaoetio acid, indolylbutyrio acid and 
indolylacetic acid on the process of vernaliration in 
Linum ustiatissimum Linn., strain 477-$/2. Soaked 
seeds from each treatment were spread over cloth 
moistened with a solution of the same strength 
or with water and kept in Petri dishes inside a 
refrigerator, maintained at в temperature of 4-8° C. 
Mucilage on the seed-coat retained the solutions 
during the entire period of chilling (24 days), and this 
ensured a continuous supply of hormones to the 
embryo. 

Only sprouted seeds of similar stages of develop- 
ment were used for sowings along with water-treated 
unvernalized seeds. Date of opening of the first 
flower on each individual plant was recorded, and the 
average number of days taken from date of sowing 
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500 50 5 


06 
Concentration (p.p.m.) 


анте plante raised from Ziman sents troated 
trol; NAA, conceit of Barmes rw ro e 
ana 5 
TBA, mdolylbuiyrio acid ; У, vernalixed 


to anthesis for each treatment was caloulated. This 
has been termed the oyole. The statistical 


. 005 


Of, the’ three hormones, a-naphthaleneaoetio acid 
was found to be the most effective, ab all the conoen- 
trations, in reducing 
ing (Fig. 1 and Table 1). This delaying affect is 
directly proportional to the strength, since it brings 
down the earliness of 29:9 days, recorded in plants 
raised from water-soaked vernalized seeds, to 19:6 
days at the lowest and to — 3-7 days at the highest 
concentration. In plants raised from seeds treated 
with 500 p.p.m. of this hormone, there is not only a 
complete mhibition of flowering. induced by vernal- 
ization, but also a delay of 3- Vdays iiobis sigma cos 
at the 5 per cant level. 


Table 1. Hrruct or OF Linum BEIDE 
WITH DIFTARNEY 


PxmacdHI;LING TR TOTS 
ÜOXUONNTRATIOXS OF HORMONES OK THEN VEGETATIVE 
OrGLN OF PLANTS RAIEND FROM THEM 
Date of sowing : Feber 17, 1968 








Naphthalene. utyrio 
Лара тау тпашушсенз 


Indolylbubyrio acid in the highest concentration 
brings about в complete nullification of the chilling 
effect. Vegetative cycles of plants raised from seeds 
treated with 50, 5 and 0:5 p.p.m. of this hormone 
are slightly higher than that of the narmal vernalized 
plants and these differences are statistically sig- 
nificant. The same cycles do not differ significantly 
in plants from seeds treated with the lower oonoentra- 
tions (0:05 and 0-005 p.p.m). Similar results were 
obtained with all the concentrations of indolylacetio 
acid. 
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Destruction of photoperiodic effecta, in certain 
through the application of synthotio hormones, 

1g now established. But with the exception of that of 
Wittwer! and Pillai", there are few observations on 
the effect of substances on the process of 
vernalization. Wittwer recorded that treatment of 
lettuce seeds with diahlorophenoxyaoetio acid (2,4-D) 


campestris L. з оер а И 
tion soaking. of seeds in 50-0:005 р. рш. of 
dichlorophenoxyacetic acid. 

I have suggested earlier? that the substance or 
substances formed during chilling are not direct 
flower-forming ones and thus differ from those 

synthesized in the leaves during а photoperiodic 
кареы Бї of action of certain hormones 
on the nullifloation of photoperiodic and vernaliration 
effects, however, indicates that the above conclusion 
ee ына кагыны уи ы 

od of the existence of an inter- 
step: common to both vernalization and 
photoperiodism in the chai of reactions leading to 
the ultimate Induction of earliness in 
8. C. CHAKRAVARTI 


1 Wittwer, 8. Abs. Amer. Boo. Plant Physiol. Columbus, О! 
Meeting, 5 950). nie һе; 
ТЕШЕ, ү: N. X. MSc. Бн of the University of Agra (1964). 


hatat е De Ind: Ji Agric. Sci., 88, 289 (1953); Nature, 173, 


Relation between Vitamin D and Vitamin Bı, 
Ix some experiments on-ohick growth with wholly 


stimulating effect of this vitamin and the content of 
calcium, iron and vitamin D of the diet. In an 
attempt to elucidate the relation between the vitamin 
D and vitamin B,, the present experiment was 
started. 

Day-old White Leghorn chicks from non-depleted 
hens were, during their first week, given a wholly 
vegetable diet (207 in Table I), without added vita- 
в Then they were weighed and according to 

de чы ащ i ai ави eaoh con- 
sisting of four -groups with nine 
Ges Le aces dey mb dide cue Di 
vitamin B,, supplements. The experimental period 
lasted three weeks, and the results are given together 
with the experimental plan in Table 2. nne 


Table 1. et a DIE 


каны 


D 
isum 
dd | Abo فض‎ 


e e S00, тала... ial aid 20,000. 1T: 
pensa мыл (в g , 50 gm. Mn80,.4H,0, 
ROTH LS Et = kgm.) 
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Table t. Omox Growen AND 


Fam CONSUMED РЕВ Ойт Gin 
(UNTIL Four Миике OF Aas) 











* 1,000 LU. 0 vitamin D per gm. 


рт LU. убал D, ` 
Gain botweon ona And FOE woeks, average males-females. 
From this table it is evident that the two higher 
vitamin D supplementa had significant growth- 
depressing effecta in the groupe with no vitamin В,,. 


Supplementing the diet with vitamin B,,, however, ` 


elimmated these effects. 
Details.of this and other experiments in this series 
will be published elsewhere. 
ALLAN FaÓLIOH 


National рат Btetion, - 
T. 
у 7. 


1 Frélich, A. Nature, 178, 133 (1964). 


Deoxyribonucleoproteins of Cell Nuclei 1 
Sensitivity to X-Rays 


aqueous systems of intact deoxyribo- 
nuol teins! showed that they were markedly 
unstable., Storage at 2°-5° О. for 24-36 hr. produced 
а substantial depolymerization of the deoxyribo- 
nucleic acid component. This is in marked contrast 
to the" stability of dissociated nualeoprotems in 
1-0 M sodium chloride. It was felt that this in- 
stability might be functionally significant in the 
mechanism of radiation effecte on biological systems. 
Studies were therefore made of the effecta of X-radia- 
tion on aqueous nuoleoprotein gels. 

When isolated calf-thymus nuclei are placed in 
water, there is a rapid gelation, an morease in volume, 
and lysis of the nuclei. Further additions of water 
produce a further increase in the volume of the gel, 
а concomitant decrease in rigidity, and eventually 


Sropras of 


= us nucleoprotein solution. Such gels have 
and anomalous viscosity and are very sus- 

le to tion, losing visoosity rapidly at 

25°, more at 2°-5° О. When they are exposed 


to low doses of X-rays no immediate effect'is apparent. 
After 4—6 hr. storage of the irradiated gel at 2°-5° O., 
there is an acceleration of the spontaneous loas of 
ity: The effect is proportional to dose in the 
range studied (250—5,000 r.). 
The observed effect is a decrease in the structural 


viscosity of the n gel and relates to the 
interactions between n tein mole- 
cules. Та 1:0 М sodium chloride, structural 


.visooeiby of the nucleoprotein gel is abolished, and 
the nucleic acids and proteins are dissociated. Under 
these conditions it is possible to measure the intrinsic 
visoosity of the deoxyribonucleic acid. The doses 
of X-radiation used had no effect on the imtringio 
viscosity of the usleis acid, whereas the 
spontaneous loss of viscosity of non-irradiated gels 
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involves depolymerization and а decrease of intrinsic 


Exposure of isolated nuclei to 1,000 r. of X-rays 
markedly decreases the capacity of these nuclei to 
swell when placed in water. This is in agreement 
with previous observations? that X-rays inhibit 
trypsin-induced swelling in salivary glands of 

With regard to the loes of viscosity obeerved in 
the nucleoprotein gels, there are apparently at 
least two factors involved. The laok of any 
immediate effect of X-redistion on the gel or on ite 


deo: acid component strongly 
that the observed phenomena involve the 
interactions of the in moieties of systems. 


is work will be published in due 
course. 

This investigation was supported in part by a 
reeearoh grant (PHS RG-149) from the National 
Institutes of Health, Publio Health Bervioe, to Dr. 
B. P. Kaufmann. 

Mavzios Н. BNANBTEIN 

of Genstios, à 

Carnegie Institution of Washington, 
Cold Spring Harbor, кетиш, М.Ү. 

May 4. 

Bernstein, М. Masia, D.. Bioskim, Biophys. Aste, 10, 000 
А C1983); 11, 80 (1083). {БЫЗ * 
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Analysis of Unordered Tetrads egating 
for a'Lethal or Other Epistatic Factor 


Perkins! and Whitehouse? have shown how 
chromosome centromeres can be mapped by the 
anal pais шн ке eae ре (on ener), 
Pe кшш EGOS ee 

i. The basis of the method is the determinati 
of the frequency of tetratype tetrads for the loci 
considered in pairs. If at one of the three loci there 
is segregation for a lethal or other epistatic factor, 
the frequency of tetratype tetrads with respect to 
the other two loci will be indeterminable. Neverthe- 
less, it is still poasible to map the genes in relation 
to their centromeres. 

Consider first the general case of tetrads segregating 
for three pairs of unlinked genes, A and a, B and b 
and О ала c. Five classes of tetrads oan be recognized : 

















abo 
«0 
«Be 
«BO 
abe 
«Bo 
аВе 
«BO 
«BO 
ae 
«BO 
&Bo 








Tetrads of class I are di with reapect to all 
three combinations of the loci in pairs. As indicated, 
there are four possible constitutions for this type of 


` 
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tetrad, depending on whether the pairs of factors show monas reinhards segregating for three unlinked factors : 
the parental combination or whether some show ‘eyelees’ (ey), mating- е args ced оошу 
recombination. However, if the three loci are un- (ec). The ‘amall oolony' character ів 

linked, these four sub-clasees are expected with equal the presence of the normal allele of ‘eyeleas’. Та the 
frequency. Tetrads of classes П, ПІ and IV are analysis above, A is the epistatic locus and must 
ditype with reapect to one pair of lool, tetratype with therefore be equated with ey. Let mi B and 
respect to the other two. In each instance, there are до C. The frequencies observed by 

two ео -сівавев, one with the ditype pair in the for different classes of tetrads are then as follows : 


and again these are expected with equal frequency. Olim Pod m' тҮрҮ Total 
Tetrads of class V are tetratype with respect to all Tere T 
three combinations of the looi in pairs. Hence 


Begregation at the first division of meiosis for all 2 9 8 
_three looi will give rise only to class I tetrads. Segregn- poor @ "обу, Гора 
tion at the first division at two loci and at the second : 


division &t the third loous will give rise to either : : Р 

eae ТЇ or claes LI or clam IV аа ascending and, applying the formule, we obtain either 

on which locus shows second division segregation. — 0-979, mi) — 0-210, = 0-140 

Segregation at the first division at one locus and (у). ym) (c) : 

at the second division at the other two will give rise OF 

ме ТЇ oe dlas ТИ ar slags IV огеле, depending od, о(өу) — 0-080, y(m4) = 0-910, rid cd 
olas ILI or class IV tetrads, depending on 


tion at second division for all three loai will give between these two alternatives. ашаса 
rise to I, II, III and IV with equal frequency. 151 tetrads segregating for ey апа the unlinked 
algebraically, if the frequencies of character ‘slow growth’ (sg), and found 9, or 5:96 per 


көк tere of segregation at the first divisi being Haus Ui doen олык ves io Me 
1—z, Loy ый ICE. ерер. Son being true one. It ig concluded that the second division 


quencies of the five classes of tetrads are aa follows : segregation frequencies for ey, mi and so are 8-0, 
91-0 and 94-7 per cent, reepeotively, and the genes 


Class Frequency ate located 4:0, 45:5 and 47:3 unita from ther 
1 (1—в)(1—у) (1—1) + == respective centromeres. 
> Papazian‘ and Spiegelman’ have pointed out that 
n «1—s) ü—y + 91+ + the simple procedure of halving the second division 
es segregation frequency to obtain the map distance of a 
ш xi-eü-s + Î 4 oe locus from ite centromere is inaocurate unless the 
; ў e map distenoe is short. However, their oorreoting 
id а-у) haa zd +F : forala is itappliesblo tö second division segregation 
& ex — P pü-e- ies in exceas of 2/3, such as those for mè 
Y po p E æ above. Ib appears impossible to oorreot 


саар map distances obtemed from second 

Now, if A ів а lethal or other epistetio factor, division segregation frequencies, except by the study 
the diffarenbe in phenotype of one or of intervening looi. Tuis a «od Gis ван. 

both of the other pairs of factors, then classes IV tion frequency of nearly 100 рег cant implies that 
and V cannot be distinguished from one another; one cross-over is occurring proximal to the locus in 
Put they can De ep Cl E question. at nearly every meiosis, that ia, that double 
three classes (I, and III) which oen also be cross-overs are rare, and hence that the map distance 
eue iui eat edi If p, q and r are the ів approximately half this frequency. On the other 
cies (as fractions of the total tetrads) арр a second division segregation frequency of 

o£ olamon L Li ad ҮП, ropootively, then we have . about 67 рег cant may meañ that one cross-over 
threo simultaneous equations for z, y and s. The proximal to the locus is occurring in two-thirds of 


cR E LE EI E .Imeioses and hence a map distance of 83 unite is 
, ^ oorreot, or ib máy mean that several cross-overs 
bd VE das proximal to the locus are ooourring at every meiosis, 
Tower e: o um and hence that the map distanoe between locus and 
centromere ig perhaps 150 or 200 unite. It is oon- 
where кешуш cum We ошын рше ш 
“a = 3(p—-q—r) + 1, the second division segregation frequency to obtein 
b = 8[(ptHp (ptr) — 2p +9 +r] — 1, an estimate of the map distanoe from the centromere, 
a ne MEME ge ко 
o = 4p—(p+q) (ptr) 1, = . K. WEITEHOUEN 
2(z--p-tgq-—1) Botany Bohool, 
xci or н idge. 
2(z 4-p--r —1) June 21. 
s= UA - вре 1 Peking, D. D., Genetiee, М. 607 (1940). 


' Ав an example of the use of these formule, Harta- « 


: СОНЕТИ » Splegelman, B., Solence, 118, 510 (1058), . 
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А New Antibacterial Principle : 
Megacine 
Iw the course of an investigation of the potential 


strains studied (No. 216) showed a particular affect. 
When a highly dilated broth culture of this strain 
was mixed with в heavy suspension of a phage- 


laques 
colonies of the strain 216 were surrounded by а small 
clear halo. To study this effect, young aerated cultures 
of the strain grown in yeast extract — casein hydro- 


lysate broth were lightly irradiated with ultra-violet | 


light and remoubated. The turbidity of these cultures 
increased. after irradiation up to the end of the 
second hour; then a lysis of the bacteria set in, 
which became almost in three hours: The 
bacterial lysate thus obtained does not oontain 
phage pertióles when tested in the usual way, On 
the other hand, if one drop of various dilutions (up to 
a few thousands) of the lysate was put on the surface 
of з yeast- extract — casein hydrolysate agar plate 
heavily seeded with B. megaterium, ib caused a clear 


м Га (whiah m e to call 
the sensitive bacteria, which fact excludes ita phage 
character. 


The lysates obtained by irradiation of young 
growing cultures contaimmg approximately 10" oells/ 
ml. were active up to dilutions of 10-*-10-*, depend- 
ing on the B. megaterium strains used aa teat organism. 
All the thirty-seven strains of B. megaterium investi- 
gated, whether lysogenic or not, were sensitive to the 


the principle, though to a lesser degree (10-* dilution) 
than the others. On the other hand, when & consider- 
&ble number of strains belongmg to various other 
рше о у ere елы йр OE BERT ы 
found to be sensitive to The ‘figures in 
parenthesis show the number of strains investigated 

Е. сой (8), different Salmonellas (10), Shigellas (4), 
Ps. aeruginosa (8), Proteus X-19 (1), 
(1), Ae. aerogenes (1), Serratia marcescens (1), Msoro- 
oocous pyogenes, var. aureus (4), var. albus (7), 
M. -tetragenus (l), Sarcina flava (4) 

pneumoniae types I, 2, 8, 14 (7), oe ' viridans (1), 
Sir. faecalis (3), 
C. 


B. oereus (6), B. subtilis (7). All the strains of Sarcina 
flava investigated were, however, sensitive to 
lysozyme, which fact mdioates the dissimilarity in the 
mode of action of lysozyme and megacine. The prin- 
ciple is very slightly diffusible in agar, rein туң 
through parchment and is ‘moderately thermols 

Ninety per oent of its activity is destroyed at 80° C. 
in 80 mm., although heating at 60° did not diminish 
its antibacterial effect. The principle was precipitated 


е de steal fee the ole ce 

e is lethal for the oells of B z 

If it is added to a light suspension of this bacillus, 

the organisms are killed within minutes and 

lysed. by the fifth to sixth hour. It cannot be 

as an antibiotic, for its characteristics are more 

ey related to the bacteriooines!, which are repre- 
во far by ocolicines’ and pyooine*. There is, 
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however, в striking difference between mogacine and 
these antibacterial principles, Dama both pyocino 
and oolicines are bactericidal only for certain strains 
of their own or related species, and the strains pro- 
ducing the principles are not sensitive to their own 
beoterioine. The unique feature of megacine lies in 
its effect on the very strain which produces it. 
Full details of these observations will be published 


in the Acta Microbiologica Hungarica. 
бнован lvÁNOvIOB 


Lewis ALFTÖLDI 
Institute of Microbiology, 
Medical University, 
Breged. 
May 24. 
17 ‘ Btmonovitoh olman 
wae end Mir $22 (1953). эуе a 
å., О В. Soc. 
gis co H. W., Brit. J S Pei, ЖР 97 ДИТ Жей e ^n 
Ann lax. я. Рант, M, 204 (1968). Jacob, F onoviteb, L., 
Ww B, Asm. Inst. Pasteur, 89, 996 (1052). 


* Jacob, F., Ana. Ina. Pastewr, 96, 140 (1964). 


Sensitive Parallax Detector for Optical 
Bench 


Ix accurate measurements of focal-lengths and the 
like, on an optical bench, rb is customary to employ 
the points of pins mounted on adjustable stands. The 
lens under test has itself to be во mounted as to 
enable it and the pin-pointe to be ‘lined up’ parallel 
to the tracks of the optical bench. This is a somewhat 
troublesome and time-consuming operation, and dis- 
tracta the studente’ -attention from the.basio arm of 
tbe experiment. The device herein described elim- 
inates much of this tedious procedure and can indeed 
yield more accurate than the older pro- 
cedure. As it is easily adaptable to any type of 
optical bench, I will confine myself to describing the 
details peculiar to the device itself. 

- A ‘herring bone’ pattern, such as that shown in 
Fig. 1, consista of some two dozen parallel lines which 
Interact an equal number of parallel lines inclined at 
an angle of 175° to the first set. This is reproduced 

hically on lantern slides. Ав finished, the 
slides show &.pettern of intensely black lines spaced 
about 3 mm. apart and about 0-1 mm. thiok, on a 
clear background. Of course, the slides are covered 
with clear glaas and bound as usual. 

These slides are clamped with spring clipa on 
braokets mounted on the stands which slide on the 
optical bengh. No precise centering is required ; all 
that is neceasary is that the plano of the slide shall 
be normal to the bench axis, and that the middlea 


of the alidee shall be roughly in line with the centre 
of the lens. The lens holder need not be adjustable ; 
simple V-bloaks are sufficient. 


image is now in the plane of the gratioule. The lines 
are inclined аф an angle, and it is easy to show that 
the lateral shift of an intersection X is greater than 
the lateral ‘parallax’ splacement observed in the 


in our oase the ratao is about 57°/5° — 11:1. Thus 
the sensitivity is about tenfold greater than that of 
the older method. 

When measuring the focal length of a concave 
mirror, or fixing the fooal point of a lens system using 
a plane mirror behind the lens, one half of the sereen 
is illuminated and the setting made by viewing the 
(reflected) image on the other half. Tho pattern 
‘viewed is then similar to that deeoribed. 

The device lends itself to the study of the curvature 
of the image, to i aberration and to other 
effects. Its main advantages are ita sensitivity and 
ease of adjustment, and that it enables a form of 
‘optical bench to be constructed which, although 
` Inexpensive, is capable of considerable 


Донн J. Dowrrxa 
University College, 
Dublin. 


June 1. 


Occurrence of Culex simpsoni In Mauritius 


ЮОовіме в survey of breeding sites, a mosquito new 
to Mauritius haa been found. Larve of Oulez simpsons 
Theobald were found b profusely m rock- 
pools if the river bed of the Tamarin Gorges In the 


maouls: and Oules ; were also 
found, Tho pool was fod by sogpago ona spring 
on the side 


the gorge. 
MacGregor! stated that the larve of О. simpsoni 
were pale green in colour during life; this cannot be 
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confirmed. The larve and pups obtained from the 
Tamarin Gorges ware light blas in colour during life, 
прапа отоо great агаш. 

О. simpsoni has not previously been reported . 
from Mauritius ; but in Rodrigues, another island of 
, it ів а common insect. It is a 
uritius has been invaded from 
pir. An simpsons 18 native to Mauritius, 
and remained undetected due to the unfrequented 
and almost inaccessible siting of its place. 
Rodrigues is, logically, the older island; but ita 
limited mosquito fauna ( (C. fatigans, Ae. aegypis, C. 
simpsoni), when contrasted with the relative luxuriant 
mosquito fauna of Maurjtius, would suggest that it is 
native to Mauritius. О. simpson has not been de- 
tected in the French island of Réunion, the third 
&nd youngest island of the Mascarene . 

It is of interest to note that the 


vies шн f 

0 

ION not previously recorded from Mauritius. 
Jamas G. HALOBOW 


\ 


Entomology Research Team, 
Richhleu, Maurrtius. 
May 17. 


1 MacGregor, M. H., "Mosquito Surveys” (London, 1987). © 
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Paper Chromatography of Organic Acids 

Grrcowio acids, glycaric acids and glyouronio acida 
and oertain rela hydroxy acids show a marked 
tendency to produce streaked spots on paper chrom- 
atograms. This may be eliminated by moorporating 
in the developing solvent certain organio acids such 
as formio acid or acetic acid! to suppress ionization 
of the carboxyl . The developing solvents in- 
corporating formic or acetic acid vary in composition 
with time, due to slow esterification of the acid when 
an aloohol is present; for this reason Ep values are 
variable. Moreover, the number of suitable acidic 
developing solvents is limited. In order to ‘be able 
-to use any developing solvent for the separation of 
acids, we have the fiter paper with alginio. 
acid. Whatman No. l filter paper is dipped into a 
l per oent aqueous ammonium alginate solution 
and after removing the exoees of this solution the 
paper ig di into N hydrochloric acid which 
causes precipitation of alginic acid. ‘The paper so 
treated is washed with water or ethanol to remove 
cue EE ey ОЧЕ ИИ 


Papers prepared in this way hive been used for 
chromatography of p-mannuronic acid, 
D-glucuronic acid, p-galacturonio acid, citric acid, 
tartaric acid, succinic acid, malio acid, glycollic авіа, 
malonic acid and various aldobiuronio acids such as 
O-p-giucopyranosidurono- ü + 2)-x-p-xyl5pyranose 
isolated from chagual 
Since the papers are Goidio i in character, the usual 
acid-base indicators could not be used for detecting 
the acids. The alginio acid, however, did not interfare 
with the detection of uronic acids and oertain hydroxy 


spray reagents containing aromatic i 
aniline, p-anisidine, etc., usually employed for locating 
reducing sugars. 
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The mono- and di-carboxylio acids dida could not ` 


be detected by the silver nitrate and amine sprays 
were located by first raying the papers with а 
50 per cent aqueous Кж ooholie solution containing 
5 per cent of an amine (for example, aniline or 
p-anisidine) and 5 per cent sodium nitrite, and then 
«spraying soon afterwards with an alkaline solution 
of either a phenol (for example, B-naphthol) or an 
«aromatic amine (B-naphthylamine, 6,8-disulphonio 
acid). The poida arp hosted by taD oppaan o 
colours due to azo-dye dupli rd ese 

chromatograms are ; it а 
асе fluorescenoe upon which the dark 
non-fluorescing axo-dye spota could readily be de- 
tected ; О ЕЎ 
is used ва the agent. 

The acids vua fs asia br use 
of a browning reaction catalysed by acids. en 
or aaa EN ME ш 
aqueous alooholio solution containing cent o 
an aromatic amine (ioe esstimlós aniline ре pantera) 
and 5 per cent of а reducing sugar (D-xylose is pre- 
ferred) and heated for a short time at 125-130? C., 


University of Minnesota, 
8t. Paul, Minnesote, 
U.8.A.. 
June б. 
a . H., and А J. Bei. . Sei, 
UD UTD Quer EI 
коме J i. а (1980) Partidge, B AL, Biochem. J. a 





Estimation of impurities in Liquid Chlorine 
by Infra-red Absorption Spectrophotometry 
Tum method of E. R. Wright and R. A. Smith! for 
the determination of moisture in liquid chlorine by 
infra-red a tion spectrophotometry has been 
extended to i 
bands as far ва 1,180 cm.-! (8-5 u). 
4,000-1,180 om.-', liquid chlorine is, for practical 
purposes, completely transparent in the infra-red. 
This enables the use of path-lengths a thousand 
times greater than normal. Certain impurities oan 
thus be estimated to a few parts per million by this 
method. 1 
A 5-25-om. tantalum-clad steel pressure oel 
(200 Ib./sq. in.) was fitted with calcium fluoride 
windows and ‘Teflon’ This cell was designed 
and made by the Perkin Elmer Corporation (Norwalk, 
Connecticut). It was fitted with stainleas-steel needle 
valves and a stainless-steel reservoir which enabled 
the cell to be filled under direotly from 
an inverted chlorine cylinder, or placed in a Dewar 
flask and surrounded by "e carbon dioxide for 
filling at atmospheric jpectra were recorded 
on a Perkin Elmer а HO шера cue: 
ment fitted with a calcium fluoride priam to give 
adequate resolution. 

The concentration of i ity is given by the 
Beer’s law relationship which (adopting the usual 
symbols) is as follows : 

Fj 8 E 3 max. 
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` Using standardized conditions, the concentration in 
tee. do el шыл ee 
times the op density, which is read directly 
from the n 

The method been evaluated by adding weighed 
amounts of the following compounds to liquid 
chlorine (wave numbers of absorption bands m om.” 

given in parentheses) : chloroform (1,213), methylene 
ehloride (1,259), hexachlorobenzene (1,348). For these 
compounds, and at the path-length used, this method 
is sensitive to approximately 5 ppm. with an 
accuracy at 50 p.p.m. of + 10 per cent. 

The method has been used for the estimation of 
moisture in liquid chlorine usmg the abeorption band 
at 1,640 om.-! whioh is free from interferenoe by 
carbon dioxide. 

This work is being submitted for publication more 
fally elsewhere. So far as we know, this is the first 
&ooount of infra-red absorption spectrophotometry of 
iquid chlorine from 2,860 am.” to 1,180 cm.-! 
(8-5-8 5 u). 

The oonstant help and advice of F. W. Matthews 
of this laboratory is gratefully acknowledged, and 
the Perkin Elmer Corporation is thanked for the 
loan of the cell. 

A. W. Proas 


19 H. R., and Smith, В. A., American Chemical Society А 
E t В a аву зеи 


Production of Individual, Sized, Droplets by 
High-Voltage ‘Firing’ from a Micropipette 
Tummy are several satisfactory methods for the 

continuous production of uniform droplets. The range 
below 10 microns may be covered in the La Mer 
vapour condensation apparatus, 10 u-1,000 и, by the 
spinning disk principle, 100 u to several millimetres 
by the vibratmg tip, mterrupted jet and micro- 
burette principles and 8004 to 6-7 mm. by liquid 
тшш By Ey O ыо ушшш. 

In experiments an the evaporation-rates of various 
airborne droplets, we wished to produce individual 
droplets and place them with accuracy in the field 
of the microscope, for example, on a 1-р diameter 
wire. Of the above methods, only the last is suitable 
for producing individual drope ; but these are much 
too large for our purpose. The sire of drops falling 
by gravity from & fine tip is given with reasonable 
к de e ous ee ме 
tension acting round the oiroumferenoe of the tip 
to the gravitational pull at the moment of breakaway : 
wd.T = xD*0g[0, where d and D are the diameters 
of the tip and droplet respectively. For a 20-џ tip, 
the diameter of the drop which falls is still as 
as 0:95 mm. The oubic relationship between d and 
D prohibits any further worth-while reduction in D 
as d ів reduced to the smallest practical size. 

We have found that droplets of any desired sire 
down to about 10 р may be ‘fired’ off from the 
tip of a micropipette by a a ane в. mommy шв 
voltage to the liquid. Suitable micropipettes in thin- 
walled glass tubing may be drawn by hand; but 
much greater precision, particularly in the finer sizes, 
is given by в ‘microforge’ such as Powell's microscope 
attachment’. The micropipette needle is fitted to a 
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n e Me ns ee 
inside the needle to make contact 
with the eld, oad di) a amall side arm for supplying 
eMe sa ng ot te 
emere жашо syringe via в length of fine 
ber tubing. A source of d.c. voltage variable 
between 0 and 5 kV. is required, and ib is convenient 
to apply this to the mi ше руме ога пец 
push operated relay. or mounting the micro- 
pipette in its operating position, Goldscre's arrange- 
ment? is convenient because of Ња simplicity, universal 
adjustment and high insulation. 
When forming dropleta, the procedure is to apply 
pneumatic preasure to the micropipette, observing 
the drop in a microscope fitted with a calibrated 
вовіе in the eyepiece. As the drop is formed, it tends 
to run back up the shaft of the pipette so that the 
liquid usually cannot be sucked back if the 
; however, evaporation will quickly 


aimed with considerable accuracy over a distance of 
several centimetres. The trajectory of the charged 
droplet is of course strongly influenced by electro- 
statio flelds. A 100-megohm leak to earth from the 
electrode ensures discharge of the holder before the 
next drop is formed. 

A study was made of the minimum firmg voltage, 
tip diameter and drop size for various liquide with 
the view of establishing a relationship between the 
relevant parameters; but there was too much unex- 
Ваната а асе 
or this to be done. It is possible ņ- 
that such factors as the cleanlmees 
of the outside of the pipette and 
the shape and taper of the tip 
may have an overriding effect. 
The results showed a general oor- 
relation between a slow increase 
i i and in- 


size of drop from a given tip. . In 

oe, it ia convenient. to work 
at & voltage of about twice the 
minimum firing voltage to ensure immediate firmg 
of the drop. There is a considerable range above the 
minimum voltage which oan be used; but at 


firing 

tips are: <10p, 0۰64۰3 kV.; 10-20, 
0-8-1-4 kV.; 20—50 р, 1-0-1-8 kV.; 50-100 u 1:5- 
8-0 kV. These figures cover all liquide, from oon- 
ductors such as aqueous salt solutions to insulators 
such as paraffin oil. The minimum firing voltages 
for water may be reduced considerably below these 
values by coating the outer surface of the pipette 
with a thin film of wax. 

The rule-of-th for pi size is that the tip 
should not exceed one-third of the required droplet 
diameter. Micropipettes down to 1-2p are easily 
made, though blockage from foreign substances in the 
liquid natural becomes a problem with such fine 
tubes. To minimize the tendency of the droplet to 
run back up the micropipette, the taper on the latter 


almost parallel-sided tubes can be made. 
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from our own requirements, other uses for 
individually eee droplete may be found in, for 


dens areas on insects, the calibration of droplet 
detectors, eto. 


It should be possible to ое dropleta continu- 
ously by means of a steady liquid flow and controlled 
pulse 


Acknow t is made to the Chief Scientist, 
Ministry of ly, for eee to publish this 
"ru EE ا‎ . W. R. Lane for 
&dvioe "E 

Н. А. ЮОвоктг 
К. В. May 
Microbiological Research 
(Ministry of Bupply), z 
Porton, Wil 
1 May 28 


1 Powel, Н. O., J. Roy. Mior. Soo, TR, $14 (1963). 
* Goldacre, В. J., Nature, 173, 45 (1054). 


Structure of Breath Deposits on Dielectric 
Oils 

poeaible, by low-power rni io observation 

of water droplets deposited breathing upon the 

surface yn their degree of 


PEN CES re Age 
ү, Nue 
> NA ae p 
кы S ae 





With unused oil, the breath figures are identical 
with those obtained with a neutral 1 od 
а ип uda s niu E ydrophilio 

: moisture condenses on their surface as very 
tall random disposed droplets (about lOg in 

). After soms seconds these droplets join 
So ieee Me ишо des н 
droplets located at the intersection pointa of former 
chains (Fig. 1). 

With dieleotrio oils artificially aged (by heating for 
10 hr. in contact with copper, at 120° О. or higher) 
droplets deposited by breathing join up as more-or- 
leas elongated groupe (Fig. 2); doe туле 
readily coalesce to form bi 

With dislocteio oll дөй by dior NNNM NE 
time, the droplets do not join up at all and have 
the appearance shown in Fig. 8. 


A. Вит 
Faculty of Sciences, 
University, 
* Маздо, I- OR, Дома, So, Paris, ЮТ E tomi эю, 15% 
59); Sid Fr. ds Physique, 38, 70 
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Determination of the Absolute Ё 
Concentration of Deuterium in Thames 
River Water 


Tum deuterium oontent of natural waters has 
hitherto been determined either by &ocurate density 
measurements or by & mass spectrometer, absolute 
values being obtained by imtercomparison with 
standard samples of known absolute deuterium oon- 
centration prepared from deuterium-free water. 
However, density measurements are complicated by 
variations in the concentrations of the more abund- 
anb oxygen-17 and oxygen-18 isotopes, and the pre- 
paration of deuterium-free water is a long procedure. 
These lications can be eliminated by the follow- 
ing simple method, using only a mass spectrometer. 

A number of standard water samples are first 
prepared from mixtures of the natural water and 
pure heavy water, giving different known excess 
concentratians, AC, &bove the unknown absolute oon- 
centration, Oe of deuterium in the naturel water. 
.The values of ДОЈО, are then directly determined 
by the mass spectrometer, since 

(D/H, е. _ 1 + (A010), 


(HD/H,)nat. 
where both C, and AC 1. Hence, by plotting 
AC/O, Against AO, a straight line passing through . 
kp edu ip LEE DNE 
po abs Sa value of O,- 

was used for determining the abeolute 
concentration of deuterium in Thames water, sampled 
in A 1953, no previous mass spectrometer 
determinations having been made for any British 
fresh waters. Three standard water samples were 
prepared by weighing, using heavy water 
89-73 + 0-01 рег cent deuterium and only 0-02 
oent oxygen-18 in excess of its natural concentration 
of 0-20 per cent. Gas samples were p from 
these and from natural water by uction! of 
"uber eee 
500° О. The molecular isotope abundance ratio, 
HD/H,, for each of the standard samples was oom- 

with that of the natural sample using & mass 

of high stability developed from a design 
of Nier's'.. The resulta and mean deviations are 
shown in Table 1 and Fig. 1. 


Table 1 
О, = 0 015% + 0-0003 per cont deuterium 






T 0 384 + 0 004 | 0-761 + 0-002 | 1 140 + 0-006 


0 0-01 
AO (per oent) 
Fig.1 


0-02 
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The error quoted for С, includes the maximum 
possible systematic error which could have been 
introduced if the resistors used to measure the ion 
beams had not obeyed Ohm’s law. Separate measure- 
ments showed. that this error could not have exceeded 
+ l per cent of AC|C,. The normal procedure for 
correcting for the formation of tritium ions was used 
in which the effect, noted by Friedman’, of a departure 
from the assumed linear relationship between the 
HOD/H, ratios and the H, beam intensity at low 
values of the latter did not oocur and was not there- 
fore a source of error. The total measured memory 
effect between samples was — 1 cent of AOJO» 
fos whión (ha aboro esol BRS ооп. corrected: 

Friedman’s? recent survey of absolute deuterium 
concentrations, with a precision of + 0.00002 per 
oent and absolute to within + 0:0002 per cent, 
included values ranging from 0-0183—0-0154 per cent 
for a wide variety of American fresh waters, and 
0.0158—0-0156 per cent for various ocean waters. 
Thus our absolute value for Thames water lies at the 
high end of the American freshwater range and near 
the leas variable ocean values. This may be attributed 
to the fact that the bulk of the rai entering the 
Thames is only an initial condensed fraction of the 
water vapour carried inland by the prevailing Atlantio 
winds. The resulting deuterium enrichment on oon- 
` densation then approximately cancels the original 
depletion (about 9 per cent at 10° С.) oocurring on 
evaporation from the Atlantic, although there may 
be some further depletion before being carried inland. 
In contrast, for a land mass like the United 


States, where a much hi ion of the water 
vapour carried inland is ultimately condensed, fresh. 
water concentrations extend below the ocean 
values. 
G. R. CLARKE 
W. Н. Онтон 
P. REYNOLDS 
Atomio Energy Research Establishment, 
Harwell, Berks. June 16. 
NX Pertman, M. О., and Promer, Н. C., Anal. Chem., 


KG, rM Eod ыны, B 
Hydrogen Isotope Analyms’ 


‘or oD 
and Supp. No. 1. 
з Friedman, L, Geookiméon of Ootmookumios Acts, 4, Now. 1/2, 50 


А Deep Sounding from the Southern 
Hemisphere 


Ir is well known that the great trenches of the 
Western Paoiflo represent larger vertical departures 
from the level surface of the geoid than even the 
Himalayas. But our knowledge of the shape of the 
ocean floor is still so fragmen that the question 
ав to which trench is the received several 
different answers within the past two decades. The 
Mindanao Trench east of the Philippines was long 
believed to contain the greatest ooeanio depth; but 
for a few years prior to 1950 many authorities oon- 
sidered that the U.8.8. Ramapo soundings in the 
Japan Trench were the deepest yet recorded. In 
that year Heas and Buell! re-examined the date and 
concluded that the sounding of 5,740 + 50 fathoms 
obtained in the Mindanao Trench by the U.8.8. Cape 
Johnson during the Second World War represented 
the greatest depth. H.M.S. Challenger іп 1951 made 
still deeper soundings in the Marianas Trench east 
of Guam. These were by Carruthers and 
Lawford’, and later Gaskell, Swallow and Ritchie? 


470 


stated that the maximurn depth lay between 5,882 
and 5,940 fathoms. 
~^ In December—January 1952-53, during the Oapri- 
corn Expedition of the Institution of Oceano- 
graphy, the research’ 
Bawd made Ма echo 
the Tonga Trench between lat. 14° 80 8. and 26° 
15’ 8. Horizon found the area of greatest depth 
more than 5,500 fathoms near the abrupt change 
in trend of the trench axis 180 miles south of the 
island of Tonga Tabu. In this “Horizon Deep", 
were taken by recording the echoes from 
explosions in order to eliminate somo of the sources 
of absolute error inherent in the echo-so 
tus. Positions were determmed by 
oning between morning and i 
supplemented by meridian altitudes o 


noon. 

As the roceeded at about 7-5 knota, half- 
pound demolition blocks with 14-m. fuses were 
dropped overboard at 3-10 min. intervals. The 
charges exploded 10-13 fathoms below the surface ; 
the firing mark and echo-train were received on the 
echo-sounder hydrophone and were recorded by a 
pen oscillograph. Timing marks were placed on the 
record at 1-sec. intervals using a break-cirouit 
chronograph. The longest time of travel for the first 
echo was measured at lat. 28° 15-5’ B..and long. 
174° 36-5’ W. 

Assuming that this echo came from directly beneath 
the ship, and using velocities of sound at different 
depths computed with the aid of Kuwahara’s tables* 
from and measurements by 
Spencer F. Baird, 200 miles north of Horizon's 
position, the time of travel corresponds to в depth 
of 5,814 fathoms (10,633 m.). If this were accepted 
a8 the time value, it would be the deepest so 
yet recorded from the southern hemisphere ; it woul 
exceed the Galathea Depth in the Mindanao Trench‘ 
by 50 fathoms and would be second only to the 
soundings obtained by H.M.8. Challenger in the 
Marianas Trench. 

An investigation of the uncertamties involved in 
tbe орде: erence Os eee eee Md 

the records, in the timing circuit of the 
оов and in the сатар! velocities fs nd. 
indicates that the combined error from these causes 
is leas than + 15 fathoms. The consistency of the 
travel times recorded from successive explosions 
оте that true see-floor echoes were obtained. But 
ms of the first and subsequent 
E oon Ré oi es ло. 
that the first echo at the above stated position came 
from the relatively gentle eastern slope of the trench, 
and that the actual depth directly under the ship 
was somewhat ter. Because of the V-shaped 
cross-section of the сип, a ‘masked’ rone extended 
for a distance of two miles west of the position. Here 
the first echoes to arrive came from the steeply sloping 
west wall rather than from the bottom beneath. 
Graphical analysis of the travel times of the second. 
echoes indicates that the deepest point actually lies 
near the centre of this masked rone at about 5,000 
fathoms but with a rather large uncertainty. Thus 
the Tonga Trench may be deeper than even the 
- Marianas Trench ; measurements with a narrow beam 
echo-sounder are needed to resolve the question. 
A detailed discussion will be published shortly by 
one of us in the Journal of Deep Sea Research. 

It is remarkable that all three of the greatest 

measured ocean depths, though recorded from widely 


P 


the gun ab 
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separated areas, lie within 200 fathoms of each other 
in the V-shaped portions of deep trenches. This 
close agreement may reflect both the nature of the 
trench-producing forces and the strength of: "thé 
earth’s crust. 


Sarippe Institution of Oceanography, "n 
University of California. - А 
Hi н. М. W., Trens. 4 
аа Ноа Boal, fns mer. Geophys. Union 
‚ Carruthers, J. N. and Lawford, A. L., Nature, 199, 601 (1953). 
buc Т. Co 8., Deep Sea Riscarch, 
+ This term is used in accordance with the rules rules of nomenclature 
амар nen d. D. Ната Over, 0-0. Deep Sea Rewerck, 
* Kuwahara, B., Hydrogragóo Res., 18, No. 2, 127 (1099). 
* Wet, G., Dis Erde, Z. базові. Brdkuwade, Berha, 8'4, 203 (1050/51). 


Bursting of Air Bubbles at the Surface 
of Sea Water 


Ix recent communications, Woodcock et al. and 
Knelman ¢ al." have described experiments m which 
they have studied the fragments produced by the 
bursting of bubbles аф an air-water interface, Both 
groupe of workers have obtained high-speed photo- 
graphs of the later stages of bubble bursting which 
show в amall jet of water being projected vertically 
into the air and breaking up to form а few drops. 
The main differences between the resulta of the two 
sete of experiments lie in the fact that whereas 
Knelman e£ al. used bubbles of a few millimetres 
diameter, Woodoock et al. used much smaller ones 
(0-2-0-02 am. diameter) which produced much finer 
jote and co i smaller drops. But, besides 
Шееле ае 

amaller droplets which, they 
suggested, may have been orodused by hakar of 
the bubble film. The American workers’ report that 
the formation of such a group of smaller droplets 
was not associated with the bursting of their very 
small bubbles and suggest that this second mech- 
anigm oocurs only in larger bubbles. It may be, of 
Gore: шакше акны produ hy the овора 
ihr E шаи ее еше 
methods, particularly as they will evaporate 

very quickly. 

Some recent experimenta I have carried out appear* 
detta che aha ae шаш The bursting 
of bubbles of 0-3-4:3 mm. ter at the surface 
of sea water has been studied. The mean diameter 
еше кеек it wee lr у 
15 per cent of the diameter of the parent bubble. - 
резаи o оме эши pole ce da 
into the air, a second group of droplets having dis- 
meters between 5 џ and 80 u, and containing between 
2 x 10-18 gm. ‚5 x 107* gm. of salt were found 
several from the bursting bubble arid 
very close to the watér surface, which suggested that 
they were ejected at a low angle to the horixon. 
The numbers of these droplets were always small, в 
bubble of 2 mm. diameter producing, on & 
only about one in thle’ ше ange. ӨШ 
resulta have been obtained by Knelman et al. and 
will soon be published. 

To determine whether the disruption of the bubble 

roduoes much larger numbers of particles too 
Ed to be detected by conventional methods, the 
bursting of bubbles has been studied in a cloud 
chamber. Clean filtered air is passed through identical 


No. 4427 September 4, 1954 


jete into two chambers, one containing sea water and 
ihe other distilled water. -Áfter an equal number of 
bubbles has burst in each chamber an expansion ів 
made ; a dense cloud of tiny droplets is observed. 
ih the space above the see water but not а ove the 
distilled water. It appears that the bursting bubbles 
produce very та salt particles which can act 
afterwards ва condensation nuclei during the 
expansion. 


Bubbles of 8-mm. diameter produce 100-200 of 
these nuclei, the majority of which are estimated 
to have salt oontente between 10-4 gm. and 
2 p i 10-4 , while smaller bubbles of only 0-5 mm. 

ust much more violently and produoe 
com: See ais Be Eee It seams entirely 
reasonable that these nuclei, representing the residues 
of droplets with diameters 0۰4-1۰0 u, should be pro- 
duced by the break-up of the. bubble film into fila- 
mente in the manner suggested by Knelman et al. 

The оопа chamber experiments that if 
foam patches are largely composed of bubbles greater 
than 0-5 mm. diameter, disintegration of the bubble 
filma will be а much more important mechanism for 
the production of salt nuclei than break-up of the 
jets, since the latter produce only small numbers of 
relatively large drops which will quickly fall back 
into the sea. _ 

B. J. Mason 


De t of Meteorology, 
Imperial College of Science and Technology, 
London, B.W.7. Aug. l. 
* оодоо A. Kientaler, 0. F., Arons, Blanchard, 
D. Oo киш, 19h ies (1088). 999 


+ nias Y. Dombrowski, N., and Newitt, D. M. Nature, 178, 261 


* Blanchard, D. О, Mature, 178, 1048 (1954). 


Linguistic Studies in Polynesia 


Ix an article entitled “Оо tive Philology and. 

Polynesian Studies”, рашлы ih Nature of October 

10, 1953, Prof. Alan S. C. Ross ints to the need 

of a scientific study of the Po 
and 


'urpoae 
two-fold: (1) to ahow that structural 
recent development of which Prof. Ross 
may be of help in Polynesian studies; and (2) to 
express a somewhat different picture of the present 
status of Polynesian and Malayo—-Polyneeian studies. 
The development of structural lnguistica in the 
past few decades may be considered в natural growth 
of & new science from preoccupation with purely 
technical collection of data, to an analysis of those 
data on & higher level of abstraction. Such a growth 
pecans yas kee Anes ара 
astronomy, physics and grammar. Accurate amass- 
af detail nol longer suffices. The, desideratum is 
Ae ades end К, of the data. 
A good many languages have been studied by the 
techniques, both of the ‘exotic’ 


with awareness of methods used elsewhere, but with 
realization that other 
exact models for the next - 
Yet in his discuæian of a method for Polynesian 
studies, Prof. Roes first suggests that Polynesian 
grammars be written on the model of anoient 
Indonesian, such as Old Javanese. He then rejecta 
this idea, but without stating any reasons for hia 
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rejection. (A good reason is that only fragmenta of 
Old Javanese grammar are found in modern Hawaiian, 
for example). Then he proposes to eliminate grem- 
mars altogether, and “to relegate all that would be 
in them to the dictionaries”. There seams to be a 
danger, however, that such & procedure would elim- 
inate a unified approach and synthesis of the disparate 
phonetic and morphemic date into wholes. 

Prof. Ross suggests that most structuralista are 
uninterested in comparative studies; yet Isidore 
Dyen of Yale University, who is probably the moet 
productive Malayo—Polyneeianist to-day, is both 
a descriptivist and a tivist. Ab least two 
linguista (Robert A. Hall, jun., and George L. Trager) 
have insisted that the only aooepteble com tive 
work is that which utilizes descriptive techniques at 
every stage, on both phonemic and morphological 
levels. Far from “despising” comparativism, moet 
structuralists thus feel that with ther techniques 
they oan immeasurably advance comparative studies, 
or conversely, that comparative studies without 
revivification on each time-stage by structural analysis 
and synthesia are of doubtful validity. 

As to the present status of Polynesian studies, we 
would point out that Polynesia iteelf is far more 
complex than Prof. Rose indicates. By our count 
there are at least twenty-three languages or dialects 
in Polynesia (not just five “principal” 
some of these there are fairly complete dictionaries ; 
but for others the data are nearly non-existent, 
perder de зе ‘outliers’ in Melanesia, which are 

need of study. Samuel H. Elbert has 
пе знана в регі that establishes a tenta- 
d ae Em ere Уч ы 
languages or dialeote, draws up в tentative family 
tree for sixteen of them, and suggests time dates for 
their separations from the central stock. 

At the present time в joint research programme 
in the Oceanic field is conducted by Yale 
University, the University of Hawaii, and the Bernice 
P. Biehop Museum, This programme, 


that have been and stil are operating in this island 
area, with particular reference to the Malayo- 
Pol speaking peoples. Prof. Ross states in 
his article that “anthropologists rather naturally 

tend to regard linguistics as a subordinate subject”, 
Tt is in ing to note that, although this programme 
is iode e e one of ite initial, major 
efforts involves library and field research conducted 
by professional lmguisia with the aim of gaining a 
fuller knowledge of the historical relationships among 
the Malayo-Polynesian languages. Polynesian is an 
important concern in this effort. 

Prof. Roes’s suggestion of a New Zealand centre for 
the study of the oo tive philology of Polynesian 
merita serious consi tion. However, in view of 
the severe financial limitations under which univer- 
sities supporting linguistic research are at present 
working, perhaps & more feasible approach is the 
furthering of co-operative endeavour among scholars 
and institutions everywhere with a current interest 
in the Pacific. There is much to be done in the 
Polynesian area, and all workers are welcome. 

8. Н. ELBERT 


ALEXANDER BPOEHR 
Bernice P. Biahop Museum, 
Honolulu 17, Hawaii. May 5. 
1 Abert, B. H., Southweatern J. Anthrop., 9, 147 (1053). 


University of Hawaii. 
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FORTHCOMING EVENTS 


Sunday, September 5— Wednesday, September 8 


BRITIA ASSOCIATION FOR THE ÁDYAKONXENT OV BODNECE (at 
Oxford). араар of Annual Meeting. 


Sunday, September 5 
At B pm.—Prot. О. A. Coulson, F.R.8.: ''Bcenes and Religion". 
Monday, September * 


At 10 nda dus шс F R-E FRA PES Xr of 

At 10 Eo mu Y asia. “The Rellef of 
(Presidential A: 

At 8 A H. P. аар Р.В.8.: ''"Fricdon". 


Monday, September 6—Thursday, September 9 


PHYBIQAL Bognerr ке SRM Labors Oambridge 
Conference on The Prae ot the Ionosphere”. = 


Monday, September 6—Tuesday, September 14 


IsfrrruTR OF Marais (in Bwiizerland).—Foriy-sixih Annual 
Autumn Meeting. 


Tuesday, September 7— Tuesday, September 14 


Barrg MoorocidAL SocnrY Pair an on the ا‎ of 
Southampton).—Autumn Foray, 1 New Forest, Hampehtre. 


Thursday, September 9—Monday, September 13 
THEXTILN INBIITUTN (at Ghent).—Oonferenoe on ‘Fibre Frioson". 


APPOINTMENTS VACANT 


APPLICATIONS аге invited for the following appointments on or 
before tho dates mentioned : 


PHYEICOIEY (with a good honours in physica, and аў least two 
or three yours ana исар some 
goquainia with D, to work сог ot 
TAIN! алы Otology n MP fela of and 
— Beers(ary, Inst ot and logy, 880-838 
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DEVELOPMENT OF ATOMIC 


: ENERGY IN BRITAIN 


НЕ transfer to the Atomic Energy Authority on 
August 1 of the ownership of Britain’s atomic 
ties is something more than a formal change of 
name and reaponsibilities. The powers and functions 
of the new Authority differ from those of the Ministry 
of Supply under the Atomic Energy Aot of 1946, and 
although the publio authority set up under tho 
Atomic Energy Authority Act, which received the 
Royal assent on June 4, takes over all the atomio 
plante of the country, & nationalized atomio energy 
industry was not thereby created. Tho money to 
operate the planta will be voted annually by Parlia- 
ment—the revised estimate for the current year is 
£58-7 milhon, of which nearly £27 million is for new 
plant and buildmgs—and there is every intention of 
encouraging industry to play as large & part as 
possible m the developrhent of atomic resources. 
Moreover, the far-reaching powers for the control of 
the production and use of atomic materials formerly 
possessed by the Ministry of Supply have been trans- 
ferred to the Lord President of the Counol and not 
to the new Authority, nor is it aasumed that the 
latter should poseees a de facto monopoly of new 
knowledge in this field. 

The significance of the transfer is well put in a 
recent article in The Economist (July 31). The umport- 
ant clauses in the Act from this point of view are those 
which open the way to what it 13 hoped will become 
mareasingly olose co-operation with industry and 
permit any nuclear procees—such as the generation 
of power for electricity or transport, the production 
of plutonium (with electric power as a probable 
by-product) or chemical processes based on nuclear 
reactions—to be undertaken legally by private 
industry, unleas expreesly forbidden by the Lord 
President of the Counoil. Still more is ıb to be sean 
in the light of the prospecta to which Sir Francis 
Simon referred in & lecture early this year (seo 
Nature, 173, 573; 1954) and on which Sr John 
Cookoroft touched in addressing the soientifle com- 
mittee of the French Chamber of Deputies in Paris 
on July 1. Mr. Geoffrey Lloyd's remarks m the Houso 
of Commons on July 9, in moving the second reading 
of the Gas and Electricity (Borrowing Powers) Bill, 
and the creation by the British Electricity Authority 
of the new post of nuclear power engmeer, are also 
significant. 

The Atomic Energy Authority is empowered by 
the Act to provide technical training and distribute 
information, to sub-contract research to university or 
industrial laboratories, and to make grants to assist 
the independent production or use of atomic energy, 
as well as to aid atomic research. Such industrial 
co-operation will obviously take time to develop, and 
this greater freedom for the exchange of knowledge 
and technique should enable the atomio sorentists of 
the Authority, on one hand, to consider how atomic 
energy could be applied in different industrial flelds, 
and to acquire specialized knowledge of engineering 
design and operating technique, while industry, on 


* 


”. 
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ЕРЕ wil be enabled to soquire first-hand 

‘knowledge of the physical problems of making and 
handling fissile materials. Such contact and dis- 
cussiong may, in the first instance, be limited to the 
design of plant for specific problems, but should lead 
ultimately to the design and construction of nuclear 
` equipment by industry iteelf In particular, an 
impetus should be given to the fuller vestigation 
of nuclear chemistry where, as Lord Oherwell 
emphasized in his Memel Memorial Lecture on 
-July 14, qur knowledge is at present во rudimentary. 

„The development of the most satisfactory way of 
establishing effective liaison with industry and of 
resolving the many practical problems, of which 
security is only one, will take time, however urgently 
and sympathetically it may be fostered by the Board 
of the Authority. Moreover, the field in which it is 
likély to be developed first, that of power production 
for the British Electricity Authority, is now visualized 
as much nearer than was generally anticipated a few 
years ago. Sir John Oockoroft said in Paris that, at 
‘present prices of raw materials and on ‘present 
estimates of capital costa, the atomic power plants 
- now being built in Britain would be able to supply 
electricity at about а penny а unit, compared with 
about three farthings a unit from the most modern 
ooal- or oil-burning stations, These power stations, 
such as that at Calder Hill, Oumberland, which is 
expected to come into operation in 1956, are essen- 
tially experimental By the time the scientists and 
engineers are ready to hand over the building or 
operating of such power plants to the British Elec- 
tricity Authority, as contemplated under the Aot, 
improvements in production methods or design, and 
particularly the efficiency with which uranium із 
used, should have reduced costa still further. 

Sir John Oockeroft emphasized that this pro- 
visional cost of one penny & unit is only possible 
because the by-product, plutonium, is used. That is 
a reminder that the use of atomic power cannot be 
specifically civilian use; but for Great Britain this 
nearer prospect of the imdustrial application of 
nuclear power is important in another connexion. 
The six-year plan for the development of fuel and 
power which, in effect, the Minister of Fuel and 
Power outlined in his speech on July 9 and, in part, 
was. earlier described by the British Eleotricity 
Authority in в pamphlet, “Power and Prosperity”, 
published last February, contemplates the design and 
construction of nuclear power stations of an advanced 
type by 1900, in preperation for which the British 


power 
John Cockeroft had outlined a programme in which 
the detailed planning and construction of two 
nuclear power stations to supply 
electricity to the grid on a commercial. basis would 
oocupy eight years, until 1002. After trial operation 
a pga ee 
stations io supply the major part of our power 
requirements would follow during 1965—70. 
The important consideration, however, is not 
` simply that Mr. Lloyd’s proposals visualize an earlier 
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ЕЕ ОРТ feni la poses but rather the 
extent to which his plan involves demands on our 
resources of coal and other materials as well as man- 
power. Besides its attention to nuclear power 
developmenta, the British Electricity Authority is 
pushing ahead with a programme for the expenditure 
of £760 millions on the construction of conventional 
power stations, some of which will-experiment with 
oil in order to save coal. Nevertheless, iù spite of 
improvements in efficiency which are estimated to 
save six million tons of ооа! a year, theee plans 
envisage the consumption of an additional fourteen 
million tons of ооа] в year for the generation of 
electricity and a further two millions for the pro- 
о» The total investment of coal, gas 
and electricity between now and 1960 will amount 
to £2,250 millions. 
Та considering the economics of the distribution of 
the nation’s resources in this way, there is a further 
factor which both Bir John Oockoroft's estimate and 


"Mr. Lloyd's proposals neglect. The price of coal 


to-day does not represent its soaralty to the nation, 
and in aaeeeming the national advantage of coal- 
saving Investment, a higher price for ооа! ahould be 
assumed. Indeed, it has been computed that if 
nuolear power could be produced to-day, it would be 
cheaper to the nation by & factor of ten or twenty 
per cent than that produced from coal. Disregarding 
the economic value of the plutonium by-product, to 
which Bir John Cockorofé referred, and the security 
or defence implications, it seems probable that 
although the initial capital oost of а nuclear power 
station is very much higher than that of an equivalent 
conventional station, by the time such a station 
could be brought into operation, technical апі. 
economic developments would give nuclear power 
very considerable economic advantages. 

In assessing the claims upon the nation’s reeouroes— 
for investment, materials or man-power—of nuclear 
power development and of the plans outlined by 
the Minister of Fuel and Power, there is a further 
consideration. Nuclear power devel must 
not be pressed too hard, because of the risk of 
expensive technioal mistakes. Even on Mr. Lloyd's 
more optimistio estimate, however, it seams probable 
that economically the new power plante contemplated 
by the British Electricity Authority may be obeo- 
leecent almost as вбоп as they are ‘built. The decision 
as to the apportionment of capital resources cannot 
be easy; but some more comprehensive statement of 
the Government’s plans seatna desirable. 

- Hitherto, the recommendations of the Ridley Com- 
mittee have been virtually ignored; but in the 
position now disclosed, ib seams essential that between 
now and 1960 ‘a main objective of policy should be 
to reduce the consumption of coal to- the minimum 
possible. Alternatives such as water-power and 
natural gas should be exploited aa far as possible 
where available; but Sir Cyril Hinshelwood’s words 
in the annual report of the Fuel Research Board for 
1958 go to the root of the matter: 'On the baaia of 
existing knowledge, and with no undue capital 
expenditure, the same amount of useful heat and 
power as is now obtained could be achieved with a 
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saving over the country as а whole of several million 

~tons of coal a year. Better still, for the same total 
fuel consumption there could be greater industrial 
productivity and improved conditions of comfort. 
With further mtensification of fundamental and 

«applied research, ways and means could be found for 
obtaining even greater fuel and power efficiency at 
an economic cost justified by the potential savings". 
No plan for the development of fuel and power which 
ignores this aspect can be regarded as realistic, and 
support for the programme outlined by the Minister 
for Fuel and Power must wait on evidence that it 
represents the minimum demands which oan reason- 
ably be made on Britain’s resources of coal, man- 
power, capital and other raw materials. 


GOVERNMENT AND SCIENCE 


Government and Science 
Their io Relation in American Democracy. 
By Don K. Price. (James Stokes Lectureship on 
Politico. New York University—Stokes Foundation.) 
Pp. ix--203. (New York: New York University 
Press, 1954.) 3-75 dollars. 


the first four chapters of this book Mr. Price 
traces the development of science in the United 
States and the way in which the form taken by its 
organization was shaped, inevitably, by the pattern 
of American institutions and democratic ideas. In 
them he epitomizes also much to be found in those 
earlier reporta, "Research, a National Resource”, in 
Dr. Vannevar Bush’s “Science, the Endless Frontier", 
and the Steelman Report, ''Soienoe and Publio Policy’, 
and he gives the gist of the debate which ultimately 
issued in the establishment of the National Science 
Foundation. His shrewd comments and penetrating 
analysis of the real issues contribute to a clear under- 
standing of the diffloulties which the latter Founda- 
tion has hitherto encountered. They will also help 
those outside the United States to appreciate more 
fully what lies behind the security problem in that 
country, and the way in which it has affected 
scientists. Although Mr. Price writes with his eyes 
on the American scene and reader and his comments 
on the British practice and organization are some- 
times uncertain and not always entirely accurate, 
these chapters will be read with interest by all who 
to-day are concerned with the problem of securing 
the adequate endowment of scientific research with- 
out external control, or with the other main problem 
of the relations between Government and soienoe, 
namely, that of determining how best the findings of 
science oan be integrated into public policy where 


It is, however, the chapters on the ‘Machinery of 
Advioe” and the “Structure of Policy" that give the 
book 1ta widest appeal. As an exposition of the issues 
involved in the place and use of the expert in govern- 
ment, be that administrator or scientist, they 
can scarcely be bettered. Mr. Price goes right to the 
heart of the problem, and the principles he lays bare 
are as valid and relevant in Great Britain and else- 
where as m the United States. What he has to say 
on the vulnerability of science to political attack, or 
on the ces that follow when scientists best 
able to exercise disomminating judgmént on matters 
of secrecy and security are by temperament and 
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tradition so impatient that they leave this ` - 
too much to people who know too little abo 
applies on both aides of the Atlantio. The a- 
between scientific freedom on one hand and security 
considerations on the other, as he pointe out, may 
really be due not to a fundamental conflict, but 
i to political i msibility or sheer incom- 
" Ж. Duos imis the complexities of the 
situation and the dangers which promptly follow 
failure to ize where the boundaries of know- 
ledge end апа the realm of responsible judgment 
begins. Nor does he suggest that we are likely to 
find an easy solution. The lines of advance that he 
indicates oan be as usefully pursued in the context 
of conditions in Great Britain as in the United States. 
Though the particular solution found will vary, 
certainly in detail, and qui ly considerably in 
structure, it will doub found that in both 
countries success will depend more and more on our 
administratars and perhaps some of our political 
leaders begınnmg ther careers as scientists, or at 
least with some training in soienoe. 

The book can be whole-heartedly commended to 
all who are concerned with the problems which the 
advancement of science involves for society, and the 
way in which public policy could be based on know- 
ledge as far ag is poamble. Even for ite last chapter 
alone it is worth ing, and the pity is that so 
outstanding a book should have been produced with- 
out either index or bibliography. R. BRIGHTMAN 


THE CAMBRIDGE PLATONISTS 


The Platonic Renalssance In England 
By Prof. Ernst Cassirer. Translated by James P. 
Pettegrove. Pp. vii+207. (Edinburgh and London: 
Thomas Nelson and Sons, Ltd., 1953.) 15s. net. 
HE British genius for understatement is well 
illustrated in this very able translation of the 
late Prof. Ernst Cassurer's book, orginally published 
in German in 1932. For not only has it been left to 
& distinguished Continental scholar (an expert in 
Neo-Kantianiam) to portray the Cambridge Platonists 
as they should be portrayed, but even among pro- 
feasionals in Britain they have been put on one side. 
There are reasons for this negleot, which will appear 
in the sequel; meanwhile, a little more enterprise 
over—say-—ihe past two centuries would have given 
weight to these scholars’ limitations, while extracting 
the essence of their thought. Nevertheless, in the 
pages before us, there is now a good ‘yield’. But the 
remarkable thing is how relevant to our present 
intellectual position these essays are: they could 
scarcely be more appropriate if they had been con- 
tributed ad hoc instead of as a commentary upon ө 
group of seventeenth-oentury thinkers, themselves 
not always lucid in analysis, and deplorably prolix 
in expression. Yet, they had a ‘message’ for man- 
kind. 
To see what this waa, it is necessary to appreciate 
the philosophical climate in which these Cambridge 
men, Henry More, Ralph Cudworth, Benjamin 
Whichoote and John Smith, laboured. It was the 
age of empiricism and of Puritanism. At first sight, 
these somewhat chilling winds would appear to blow 
in opposite directions (and so perhaps to cancel out) ; 
but on oloser reflexion they are seen largely to 
reinforoe one another, and thus to produce a mighty 
blast against which these Platoniste struggled man- 
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fully, ill-equipped as they were in some respects for 
во stiff an encounter. 

Stripped of all ite frills, Francis Bacon, Thomas 
Hobbes and John Calvin had evolved between them 
& theory of knowledge which said in effect, “Power 
18 what matters ; power over Nature and power over 
men”. Acta of cognition not directed specifically to 
these ends were olassified as futile, if not worse. 
Investigation, on this view, was not justified if it 
produced mere understanding; its proper purpose 
was almost judicial, to force a witness to depose, 
and to use the information to gain the mastery. In 
brief, empiricism and pre-destination were birds of a 
feather. Against all this, wrth such umperfect weapons 
as they possessed, the men of Cambridge waged. 
unending warfaro. They wished to contemplate 
rather than to i шө» to enjoy the seoreta of Nature 
rather than base them by making them but 
tools in the service of a particular type of political 
philosophy. In effect, they were gentle, antiquarian 
and basically oppoged to the prevailing spint of 
progreas. When one reoollecte the characteristic self- 
confidence of the age, there emerges a deep respect 
for these lonely savants, paddling about in a httle 
backwater, but at the same time keeping afloat a 
liberty, a magnanimity and a humihty, all in danger 
of becommg submerged in & lust for power. 

But they did more than that. As later generations 
have discovered, there is no sure sense of the 
beautiful without contemplation. From seventeenth- 
century Cambridge, therefore, emerged the bare bones 
of æsthetiœ as we now know it. though it was not to 
be called by such & name until the following century 
had run half ite course; and in between, the Society 
of Antuquaries was founded, to study the past, rather 
than to obliterate all traces of it. 

Thus, much of what Prof. Cassirer has to say 
redounds to the oredit of that post-Reformation 
foundation, Emmanuel College, Cambridge, to which 
the majority of these writers belonged. Tanen 
there ів a sizeable corpus of Cudworth's soripte still 
not printed.) Brought up, for the most part, in sur- 
roundings of ecclesiastical rigour. they cast off many 
of ita more unlovely fettera, and managed to combine 
the Puritan ideal of service with a fam zest for life. 
Above all, they knew what they wanted, and, as 
Prof. Casser pointe out, never was the adjective 
‘latitudmarian’ more inappropriate than when applied 
to Cambridge Platonism, 

We now come to a peculiar feature of the move- 
ment, and of the niche which it must always occupy 
in the history of thought. This 1s the way m which 
it regarded the natural sciences. Strange to say, 
Henry More in particular was very keen on experi- 
mental philosophy as it was in his day. His distrust 
of the empiric did not inhibit this activity in the 
least. But unfortunately his critical faculty deserted 
him. He would assemble fact after fact, with no 
attempt to discover any unifying principle. Added 
to which, a somewhat facile regard for miracles and the 
like brought confusion and negation just when clarity 
was most needed. Ill ipped in mathematioe, 
and deficient in epistemological judgment, the 
Cambridge School presented to a hostile world the 
paradox of a nexus of men zealous for the enthrone- 
ment of reason in matters of religion, while abandon- 
ing it entirely in the sphere of science. 

On more than one occasion, pioneers have been 
known to work in a vacuum, with the result that по 
contact with the outside world could occur until, by 
chance, an interpreter appeared, ready and willing 
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ublio oblivion ; and go 1t turned out to be for the 
ridge Platonista, when them labours attractec 
the attention of the third Earl of Shaftesbury (1671- 
1718). He identified himself with their dootrines 
and introduced them to a far wider circle th&h they 
would otherwise ever have reached. At thé sams 
time, he made secure their system of ethics, and o: 
ввіћеішов, by supporting the essential liberty of han. 
kind both against ‘sanctions’ and spurious rewards. 
It must have needed some oo to achieve this, 
for one who had been & pupil of John Loocke, and was 
afterwards his patron. 

Prof. Cassirer has done the cause of the Cambridge 
Platonista a distinob service by writing his book me 
the first instance. By producing this translation, 
however, Dr. J. P. Pettegrove and the publishers 
have performed a valuable auxiliary task, which 
should enable studenta of English-speaking countries 
to judge for themselves how deeply our present-day 
outlook has been influenced by the unfashionable 
efforta of these seventeenth-oentury scholars. 

F. I. Q. Raw tins 


THE NUCLEIC ACIDS 


The Blochemlstry of the Nucleic Acids 

By Prof. J. N. Davidson. Second edition, revised. 
(Methuen’s Monographs on Biochemical Subjects.) 
Pp. vii4-200--4 plates. (London: Methuen and 
Со., Ltd.; New York:- John Wiley and Sons, Ino., 
1954.) 10s. 6d. net. 


LTHOUGH the nuoleio acids have been mvesti- 
gated for more than eighty years, ib is only 
comparatively recently that their . true biological 
importance has been appreciated. Early work m the 
old tradition of organic chemistry appeared to have 
established that the nucleic acids were sumple m 
structure and probably only two in number, and, ав 
а consequence of this, there was little incentive to 
m the nucleic acids from the point of view of 
аа esae biological speoifloiby. This 18 the state 
tive stagnation which ıa reflected in the 
deal monograph of Levene and Baas, published 
in 1931. For years following this, work on the 
nucleic acids was largely confined to observation of 
the quantities present in various tissues, both from 
& macroscopic and a microscopic point of view. 

In 1944, however, the phenomenon of pneumo- 
оооба] transformation was discovered by Avery, 
MoLeod and McCarty to be due to a deoxyribonucleic 
acid, an observation suggesting that, in fact, the 
nucleic acids did have biological speorfloity of a high 
order. A structural baa for this followed a few years 
later, when chromatographic analysis revealed that 
the nucleic acids are not only very complex in 
structure, but are also very numerous and varied in 
composition according to their source. Since that 
time many instances of nucleic acids possessing 
biological specificity have been discovered, and this 
has revolutionized the whole s to the subject. 

Progress in the field is at moment extremely 
rapid, and it is inevitable that any book covering 
the subject will be out of date in some respects. The 
second. edition of Prof. J. N. Davidson's monograph, 
however, covers most of the recent developmente, 
much of the text having been rewritten, and 4 
number of errors and omissions in the first edition 
have bean rectified. It is remarkable how many of 
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the referenoes are to papers published sinoe the first 

«dition of this book, and the author is to be con- 

»gratulated on the wide field which he has covered. 
There are, perhsps, places where the old has not 
given.due place to the new. For example, although 
the. recent structures, based upon, the X-ray work 
-doné,in King’s College, London, are mentioned, 
considerable ia devoted to a minute examination 
of work which these investigations have made 
obsolete. Again, Fig. 6.8 may convey little to those 
unfamiliar with the theory underlying mioroepeotro- 
photometry, while to students of mstrumentation it 
will appear delightfully old-fashioned. 

A minor oritioigm 18 that the space devoted to the 
work being done on the nucleic acids of muicro- 
о is rather restricted, because it is in this 
fleld that the most exoiting recent developments have 
appeared. The work of Hershey and his colleagues 
is of such fundamental importance that it deserves 
to be dealt with at length, while the related and most 
exciting subject of baotenal transduction is not 
mentioned. In fairness it should be stated that this 
18 one of the few omissions in an exoellent and 
inexpensive text-book, and ıt will, no doubt, be 
remedied in the next edition, for there will certainly 
be & next edition. 

The references are now grouped at the end of each 
chapter, an alteration which 1s а great improvement 
on the arrangement in the first edition, because this 
book, while covering the subject adequately for the 

reader, will also be found to be an excellent 
guide to further reading. Roy MARKHAM 


SUPERCONDUCTIVITY 


Superconductlvity 
By Dr. D. Shoenberg. Second edition. Pp. x+ 256. 
(Cambridge Monographs on Physics.) (Cambridge: 
At the Univermty Ргеев, 1952.) 306. net. у 
ORE than forty years have now elapsed since 
Kamerhngh Onnes discovered superconduot- 
ivity ; but in spite of the large volume of experi- 
mental material which has since come to hand, the 
phenomenon remains ва enigmatic as ever. Indeed, 
all recent attempts at theoretical explanation have 
served to emphasize the difficulties which stand in 
the way of & satisfactory explanation. Of late, and 
loeis Bince the War, the number of oryogenio 
boratories has greatly increased and a new genera- 
tion of low-temperature physicists has grown up. To 
-them much of the experimental work on super- 
conductivity is historical fact rather than personal 
experience, The new edition of Dr. Shoenberg's book 
18 therefore a most welcome aid for all working in the 
fleld and in particular for those studente who wish 
to specialize in low-temperature research. 

The first edition of the book, published in 1938, 
had become the standard work of teference on the 
subject of superconductivity ; but the rapid growth 
of the subject has necessitated re-writing rather than 
в revision. This ıs best shown by the increase to 
more than twice the volume of the first edition. The 
lay-out of the book, too, has been somewhat changed 
to allow a better growping of the subject-matter. 

The introduction, which briefly lists the essential 
facta of supereonduotivity, is followed by a chapter 
on the magnetic properties of macroscopic super- 
conductors. These and the t chapter on 
the thermal properties roughly follow the lines of the 
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frst edition with the inclusion, however, of many 
new resulta and with some more detailed treatmont 
of the old material. The new survey of the work on 
heat conductivity and thermo-slectric effecta will be 
especially noted. The separate chapter on alloys at 
the end of the first edition has now been incor- 
porated in the general discussion of macroscopic mag- 
netio effecta, with a short mention of their thermal 
properties under the respective headings. 

The next two chapters on the intermediate state 
and on the penetration of a magnetic fleld into the 
surface of & mductor are quite new. These 
researches had only just been started at the time of 
the firat edition, and it is here where most of the 
experimental progress has been made. A good deal 
of this progress is due to Dr. Shoenberg’s own work. 
Writing with this unique qualification, he has pro- 
duced a well-balanced and extremely clear acoount 
of a dificult and somewhat involved subject. Also 
new is the final chapter, on the theoretical aspects. 
The main emphasis is placed on the phenomeno- 
logical theories of F. and H. London and on the 
two-fluid model of Gorter and Casimir, while the 
‘fundamental’ theories of Heisenberg and of Fróhlioh 
and Bardeen are briefly m the closing 

ph. Considering the rudimentary state of 
these latter attempts and the success of the phenom- 
enological models, this choice of emphasis must 
appear, at the present state of affairs at least, fully 
justified. Where one may perhaps not follow the 
author quite so whole-heartedly is in his optimism 
regarding a speedy solution of the fundamental 
problems and im his enthusiaam for the latest refine- 
ments of the phenomenological treatment. However, 
this should be regarded as a difference in tem- 
perament rather than as a serious criticism of the 
book. 

Tt is rare for в reviewer to find so little fault with 
a book and to be able to recommend it so fully as 
in the present case. Whether one wishes & student 
to familiarize himself with the subject, or whether 
one wants to refer to а particular point in the dis- 
cussion of research, Dr. Shoenberg'a book will prove 
equally useful Whether one looks at the text, or 
the data in the appendix, or the references to original 
work, the same care and competence is everywhere 
apparent. It will be indispensable to anyone dealing 
with the subject of supercondustivity. 

К. MENDELSSOHN 


PHYSIOLOGY OR META- 
PHYSIOLOGY ? 


Chemical Physlology of Contraction In Body and 
Heart Muscle 
By A. Szent-Gydrgyi. Pp. xx+135+3 plates. (New 
York: Academic Press, Ino.; London: Academic 
Books, Ltd., 1958.) 4.80 dollars. 
ROF. A. SZENT-GYORGYI, in the foreword to 
his latest book on muscle, says that he will “try 
to tie the facta together" and “talk in а language 
understandable to the average biologist, stressing 
outlines more than details". The average biologist, 
however, will need to be extremely alert to distinguish 
“facts” from “outlnes” and vice versa ; for the author 
is prolific in speculations which are built very akil- 
fully, one upon the other. This discursive way of 
writing has the virtife of stimulating the readcr 
acquainted with the fundamental data; but it is 
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liable to lead КЕ lees knowledgeable into a veritable 
no-man's-land of hypotheses which William of Oocam 
says should not be multiplied beyond DEM 


ы cup lene md ng e ae 
the degree of hydration and the relative proportions 
of the two components. Nevertheless, this structure 


The structure of the protofibril established, the 

author proceeds to dilate on its contractile properties 
in terms of 'autones', hypothetical subunits of acto- 
myosin which react with one molecule of adenosine 
triphosphate only.’ Relaxation is treated first, in 
terms of the recent finding that niuscle-fübre models 
will relax in the presence of adenosine triphosphate, 
creatine phosphate, magnesium ions and an enzyme 
capable of transferring phosphate from oreatine 
phosphate to adenosine diph 
relaxation occurs only if the is below 6-5; above 
this pH the fibres contract, and this also occurs on 
addition of calcium ions. Without more ado it is 
Se eee 
in the buffered system 
Bf сы eis St E oar Cf CE Oc 
base very much larger than that suggested by the 
author. Moreover, an alternative has already been 
proposed by Marah, who discovered a factor which 
Induced relaxation in the ce of adenosine tri- 
phosphate only, without intervention of а large 
change of pH or of creatine phosphate. The prop- 
erties of this factor have lately been confirmed by 
Weber and by the present reviewer. 

It is implicit in Szent-Gyorgyi’s scheme of relaxa- 
tion that adenosine te should be split to 
adenosine diphosphate during contraction, ainoe 
otherwise creatine phosphate would be 
effect. However, in a later chapter, itti 


. concept is not clear and, moreover, & 
flict with Weber’s findings that splittmg and ocon- 
traction go hand in hand, whereas relaxation ooours 
only when splitting is inhibited—for example, by 
salyrgan or by: the Marsh factor. Again, it is evidently 
considered that this 

endothermic process, 
chisively that oontraotion is entirely exothermio, ва 
would also be expected from Weber’s findings. 
‘ Part 2, a study of heart muscle, mainly describes 
the ‘staircase’ effect and the action of various sub- 
stances upon it. Many of the findings are well known. 
As intact heart muscle is used, the added substances 


must exert their effect primarily on the cell mem- 


brane and not directly on the contractile proteins, aa 
із the oase with glycerinated psoas-muscle fibres. 
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For this reason, it does not seem posible or profitable 
to compare the two systems 

Part 8 ів entitled “In. tions” and inoludee 
some new speculations on the nature of the oon- 
duction of the nervous i It is noteworthy 
that the ‘continuum of muscle, which was & 
оше ture OF Me author а басе books, has 

omitted entirely here. $ 


only 
of facta and fails to take into account much important 
work by other achools; as the author himself says, 
it is certainly not в comprehensive and exhaustive 
oJ. R. BmuparL 


AN ITALIAN- TEXT-BOOK OF 
ZOOLOGY 


Trattato di Zoologia 

Da Umberto D’ Ancona. Pp. xxiv +1102 71181 Figs. 

(Torino: Unione -Editrico Torineee, 

1953.) 10,500 lire. 

CERE DOE ие чеш deo Aqu 
ments of а two-year university course in zoology 

for studente in natural science. Tt i8 divided токо 

divided into 1 perta. The first part (pp. 1-438), sub 


Gunde dated of sees E 
eee on ee 
to modern times second section treats of living 
matter and vital functions, and while, in a wey, this 
ig based on cytology, it must be understood that it 
inoludes the physical, chemical and physiological 
activities of protoplasm. The third section deals with 
the functional organisation of the animal body, and 
here again, while histo 


aspects are strewed. Thus, under i зек a 
we find diacuased the eyes of Turbellaria, в ¢ 


evolution, the various aspects of which are dealt with 
adequately for the non-specialist. The last section 
discusses the relati of animals to the world 
and to one another, ecology, roogeogr& коойеойтарпу, lied 
ани кыры ы Pur ardore MU 


th вооа part (рр. 441—1019) is a survey of the 
classification of the animal kingdom in a formal, 
group-by-group manner. Then follow a full biblio- 

y, author index and.subjeob index 1049- 
1102). Possibly the first thing that woul strike a 
reader in Great Britain familiar with the traditional 


reprodustive organs. 
an. overall picture of 


but are purély schematic. { 
omissions; for example, while Lateneria is illus- 
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trated,. there is no reference to the work of Stensio 

and his school, so. essential to an understanding of 

the early fishea, and there is no mention of the pre- 

and’ exo-erythrocytic stages of the malarial parasite 
to the comprehension of the disease. 

It is possible to find slips and errors; but for one 
author to have accomplished во exacting a task is a 
matter for congratulation, and any reader will, be 
struok by the large amount of information it contains. 
Thè illustrations are all good, but some deserve 
special notice ; these are a number of original figures 
of fishes and a number of very pleasing aketches of 
living marme animals made in the Naples aquartum. 


`ТЕХТ-ВООК OF BIOCHEMISTRY 


Textbook of Blochemistry 
By Prof. Edward Staunton West and Prof. Wilbert 
R. Todd. Pp. x+1,845. (New York: The Macmillan 
.Compeny, 1951.) 90s. net. ° 

PIS utk Dop Mina опреде гори T 

teachers who have sought a co 
modern treatise suited to the needs studente 
teking ап &dvanoed oourse in biochemistry. Tie 
most outstanding feature is the amount of detailed 
experimental evidence which the authors gi 
throughout the book. This is particularly well done 
in the chapters on intermediary metabolam, which 
provide a very adequate and balanced account of 
this intricate subject. It is apparent that the authors 
have made every effort to bring this section up to 
date, even to the extent of i ing several pages on 

A after the rest of the book had been 

printed. In а few of the earlier chapters, the infi 
tion is obviously of leas recent origin; but this will 
no doubt be put right in & second edition. Most of 
the detailed information given in the book is fully 
documented by numerous references to original 
papers and, wherever poasible, the existence of recent 
reviews is also indicated. In addition, the intro- 
duotory chapter. of the book encourages the student 
to do his own exploration of biochemucal literature 
by providing an excellent guide to the main journals, 
reviews and books (dates of publication and editions 
are omitted from the books) in which articles of 
biochemical interest are to be found. 

In dealmg with text-books of this scope, there are 
bound to be differences of opinion about what should 
be included. The inclusion of a good deal of physical 
chemistry at the beginning is fully justified, but it 
seams a pity that such в comprehenmve book should 
not devote at least one chapter exclusively to plant 
biochemistry (there is a section on pho 
under carbohydrate metabolism), and another to the 
biochemistry of bacteria and fungi No doubt 
limitations of space and the anthropooentrio interests 
of medical readers dictate these omissions, but the 
type of reader to whom this text-book will prove 
moet useful needs as broad an outlook as possible. 
There are also fewer figures and drawings than one 
might expect in a book of this ве; this is par- 
ticularly noticeable in е oase of those illustrations 
which have been found useful in the 
teaching of students, such as diagrams of the appar- 
atus used in determinations of energy metabolism. 
A curious feature of the section of protein chemistry 
is the omission of any reference to paper partition 
chromatography, although six pages are devoted to 
other methods of separating ammo-acids. 
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In however, this book represents a remark- 
able assimilation of biochemical knowledge on tho 
pert of the two authors, and they are to be oon- 
gratulated on producing an advanced text-book of 


such without resorting to the technique 
of multiple authorship with its attendant loss of 
continuity. Н. N. Monro 


t 
A. W. CONWAY: SELECTED 
PAPERS | 


Selected rs of Arthur William Conway 
Edited by f. James McConnell. Рр. viii--222. 
(Dublm: Dublin Institute for Advanced Studies, 
1953.) 214. net. 


ee ee сына a ee Wate 
thematioal physicists—above all, Sir William 
Rewan Hamilton. Fora 
at Tuinity College, Dublin; but towards the end of 
the nineteenth century the torch to University 
College, Dublin, the staff of which inoluded A. W. 
Oonway and J. A. McClelland. This selection of the 
most i t of Oonway's papers has been edited 
by Prof. J. McConnell and published by the Dublin 
Institute for Advanced Studies, which was founded 
on the advice of Conway by his former pupil, Mr. de 
Valera. It is preceded by the twelve-page obituary 
notice written for the Royal Society by Bir Edmund 
Whittaker, which contains в detailed analysis of 


Conway's researches. 

The first paper ced and several later ones 
concern the classical electromagnetic equations and 
the point electron, which is regarded as а moving 
singularity of the differential equations. The use of 
contour in tion to calculate the field is particularly 
striking. is work on moving electrons led on 
naturally to the study of the origin of spectra. 
Conway’s paper of 1907 was the first to break away 
from the old idea that the ed to 
the natural periods of oscillation of the atom, though 
it fell short of the much greater advance made by 
Bohr six years later. In 1918 Conway returned to 
the problem. He had not yet accepted the point of 
view of Bohr’s paper, published a few months earlier, 
and tried to utilize J. J. Thomson's suggested model 
of the atom. However, in later years Conway finally 

the Rutherford model of the atom, as used 
by Bohr, and published papers on these lines dealing 
паа non-oentral ndn and d some discrepancies 


in the helium 
а To ао А the de quom problem by 
Sahródinger's wave mechanics. 


The heavy task of editing (in collaboration with 
Profs. J. L. Synge and A. J. MoConnell) Hamilton’s 
collected pepers on optics and dynamics, many from 
previously unpublished manuscripta, led Conway to 
extend some of Hamilton’s work. He showed that 
the Hamiltonian principal function can be obtained 
immediately from a lete integral of Hamilton’s 
partial differential equation. The last four papers in 
this selection apply Hamilton’s quaternions, for which 
Conway had long cherished a great admiration, to 
relativity and quantum mechanics. In particular, he 
used quaternions to replace matrices in the study of 
Dirao's relativistic wave equation. Thus his last 
paper, in 1048, may be considered as the natural 
development of his first work, the essay on quaternions 
written for & junior fellowship in 1900. 

H. Т. H. Praaaro 


time they were moetly 


Thermlonic Valves 
Their Theory ёла Design. By A. Н. W. Beck. Pp. 


xvin+570. (Cambridge: At the University Prem, 
1953.) 605. net. 


СОО н к ке gS биа 
has been well put in the “Hippolytus” of 
Seneca: “He who 1s able to do too much wants to 
be ‘able to do more . . .". This is the impreasion 
gained on readmg this book. The author presenta 
the theoretical basis of valve studies by dividing 
the subject-matter into three parts: (1) thermionio 
emission; (2) electrons in fields of charged oon- 
ductors; and (8) valve properties, with a bias 
towards microwave tubes, including travelling-wave 
tabes and trong. 
~ There is ble logic in- this 
Unfortunately, the author has not reached the high 
stage ho haa set himself, mamly through failure in 
adequate presentation at & uniform‘ level For 
example, in Part 1 the treatment of the Fróhliah- 
Wooldridge theory is not easy to follow; in Part 2, 
the chapters on ‘electron optics’ should be directed 
a ee denen In 
8 the author shines beet in dealing with the 
prio аш theory of velocity modulation, bunoh- 
of space charge, klystrons, frequency 
chilling Gnd noise -there ie a pou artes] бершш 
on the usefulnees of the Llewellyn theory, and also 
on the Brillouin steady-state conditions in magnetrons. 
Other topics dealt with include spa Geoilla- 
tions and the radio-frequency field in the mteraction 
space ; however, in many oases the diagrams require 
much fuller explanation. The final haber on on 
“Storage Tubes" seems out of place and could well 
have been omitted. 


On the whole, readers will gain most from dis-- 


cussions on practioal applications and limitations, in 
various parta of the text. These are generally good. 
- One cannot help feeling that в more appropriate 
title would be “Source Book on Thermionic Devices”, 
for the text requires to be emented by oon- 
siderable outaide reading for advantage. The 
bibliography given is ample and helpful for this 
purpose. L. JAOOB 


Bakterten unter Hemmstoffwirkung 
ischer Bildatlags) Von Dozent 

DG Bringmann. Pp. 16+Tafel 1-101. (Berlin- 
-Wilmersdorf : Trangmare-Photo, G.m.b.H., 1954.) 
n.p. 
THB electron-microscopic study of the action of 

inhibitors on bacteria is presented вв а collection 
of & hundred and one unbound electron mi phs 
with a fifteen-page descriptive booklet. The booklet 
briefly outlines factors to be considered in inter- 
preting alterations of cellular appearance, techniques 
used in this study and the changes that cytological 
structures of bacteria undergo when acted-upon by 
various antibiotics, chemical disinfectants and chemo- 
therapeutic agents. 

‘A large proportion of electron miorographa is 
devoted to the effects of penicillin on Bacterium 
proteus (Proteus vulgaris); some interesting mioro- 
graphs of long fllamentous oells and r-forms arising 
in the cultures are included in 
this part. Unfortunately, most of the electron 
micrographs of bacteria treated with the various 
. agente have been taken at the stages culminating їп 
` extensive autolysis and degeneration of the pells. 
Thus little can be seen of the more immediate effects 
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of the drugs, eto., on the cellular organization. It is 
& pity, too, that there are no shadowed preparations, 
as these would have shown more clearly any changes 
in the surface structures. 

However, this collection does show the gross oyto- 
logical alterations that many organisms undergo on 
exposure to antibacterial substances, and as such it 
has some value for illustration purposes. The ool- 
lection would have little a to the experienced 
research worker in this field. М. R. J. Ваттон 


Nature, Mind and Modern Science 
By Prof. Errol É. Harris. (The Muirhead Library of 
Philosophy.) Pp. xvi+456. (London: George Allen 
and Unwin, Ltd.; New York: The Macmillan 
Company, 1954.) 358. net. 
this well-written and attractive book, Prof. 
Errol E. Harris asks his readers to reconmder the 
almost nihilistio poeition assumed by many present- 
282 philosophers. He rejecta firmly but courteously 
bud ponies of Wittgenstein and of Carnap, and— 
for t reasons—the historical views of Colling- ' 
Ti о are, for the author, certain basio 
ee cape: which man can, in a finite 
seris. solve. e particular one most in question is 
the relation of mind to nature, and the mquirer is 
well conducted through the development of Greek 
thought and Renaissance Methodik to the general 
outlook demanded by contemporary physics. 3 

What perhaps is the most intriguing remark in 
the whole volume tocurs on p. 14, where suspended 
judgment in the face of uncertainty is postulated. 
This в indeed nothing but a very practical—and 
weloome—application of Huserls uction’ or 
‘bracketing’. In almost the next sentence comes the 
confirmation that this supplies the place of the 
universa! doubt of Desoartes. There oould be no 
clearer example than this of the epochs of phenomen- 
ology gomg into action. 

Whether one agrees with Prof. Harris’s main con- 
tention—namely, the existence of perennial philo- 
sophical problems—or not, this is assuredly a book to 
be recommended. F. I. б. RAWLINS 


The Observer's Book of British Birds’ Eggs 
Compiled by G. Evans. (The: Observer's Pooket 
Series.) Pp. 217. (London: Frederick Warne and 
Co., Ltd., 1954.) ба. net. 


NOTHER book has been added to the famous 

little Observer’s Series. The eggs of 180 species 
are described with the utmost accuracy. Mr. H. D. 
Swain’s 154 coloured illustrations are excellent and 
wil be а considerable help in field identifleatign. 
Each egg is drawn to ita natural sire and &ooom- 
panied by a very useful text on the nest, nesting 
period and notes on the bird concerned. A foreword 
has been written by Philip Brown, secretary of the 
Royal Society for the Protection of Birds. Не 
explains that a book about birds’ nesta and eggs: 
might be dangerous, for it might encourage: people 
to interfere with nesta and generally do more harm 
than good. But he goes on to say that everyone 
interested in birds likes to find а nest and that a 
book of this kind should help them, so that the 
good it will do will undoubtedly. igh the harm. 
The eggs are classified in the Witherby order and 


‘not in the Wetmore order, which is now inter- 


nationally &aooepted. 
This book should be in every naturalist’s pocket 
when on his field exoursions. Ввоою. COLEMAN 
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THE HISTORY OF SCIENCE IN MODERN EDUCATION’ 
By Ок H. HAMSHAW THOMAS, M.B.E., F.R.S. 


RTY years ago, ог more, students of the natural 
воівпоев formed a comperatively small о of 

the student Роошацов of universities of 
ferent picture is presented. Men 
«and women studying science, medicine, engineering, 
technology and agriculture’ are in the majority; 
students df the arta faculties form only about 43 per 
«cent of the total number of undergraduates. This 
means that & very large number of people with the 
best potential intellectual capacity devote them- 
selves each year to soientiflo or technological studies. 
ine, Gey E os a ааа 


culture ; they should play a leading 
and in politics, and they will have to Becki 
Britain in the difficult times ahead. 

А. few years ago the University Grants Committee 
said in one of its reporte, “А. University would, in 
our view, fail of ite essential purpose if it did not, 
by some means or other, contrive to combine its 
vocational functions with the provision of & broad 
humanistio culture and а suitably tough intellectual 
digoipline”. It seems to me to Бе a matter of con- 
siderable national importance that science studenta 
should be given that humanistic culture so that they 
may become effective and enlightened citizens in the 
days to come. 

Many of those who are in close touch with students 
are becoming increasingly uneasy about the resulta 
of modern specialization, especially in science. Does 
the study of natural science m our universities 
include any real education which will help pupils to 
understand their fellow men? Does it tram them 
to form sound judgments about the things of every- 
day life ? Does it help them to live more happily m 
society ? 

Present-day science students have been specialists 
since the age of sixteen or earlier: they have a very 
Imited knowledge of the world and of the behaviour 
of man, derived mainly from newspapers and the 
cinema screen: they know little real history, and are 
scarcely sensible of their debt to the past. Too often 
the student has & poor of the meaning 
of words and of the implications which words can 
convey ; hence he is unable to appreciate poetry and 
good prose. He is quite at home with formule and 
HALDE а shorthand of scienoe—but is seldom 
able to write fluent unabbreviated prose and to 
exprees his thoughts in & way that is easily intelligible 
to others. Even his ability to think logically and to 
understand the philosophical foundations of his own 
studies is often weak. 

But we must not blame our students for these 
cultural defloienoiee. They all must work extremely 
hard in endeavouring to learn and remember the 
vast body of information which is now presented to 
them, and which they are expected to understand 
and remember. Every branch of science has pro- 
greased enormously during the past fifty years, and 
the schoolboy of to-day is taught about subjects 
which, in my time as an undergraduate, were recent 
discoveries on the confines of knowledge. Moreover, 
аана оке ште 
very little of the older material has been 
Our universities seem to take little heed of the fact 


* From the presidental и а ee for MI 
History of Всюпое, delivered on Alay 3. 


that the load placed on the science studenta is - 
becoming, or has become, unbearable, and that this 
in its turn means а demand for more intensive study 
at achool. 

The training now given to students of the natural 
sciences is generally planned, consciously or uncon- 
sciously, with a view to the production of professional 
scientists who will lives at research or 
егы But in fact a considerable number of 
people do not reach the necessary standard and have 
to look for other posta. Many men and women in 
this class have undoubted ability ; they might become 
good administrators, works managers, journalists or 
business men, if their training were broader and less 
specialzed. While the training of students is ao 
detached from human affairs, they are seldom able 
or willing to embark on & career outside the limita of 
their own special subjects. For the same reason 
they are often unsuited to become really effective 
teachers in schools. The provision of some broad 
humanistic culture for the majority of university 
students is thus of importance both to the individual 
and to the community as & whole. 

We must consider what can be done to remedy 
the situation which I have outlined. What modi- 
floations can be introduced into the teaching in 
the universities and schools to give the science 
students & broader intellectual training? One sug- 
gested remedy is the postponement of specialization 
until the pupils’ minds are more mature, and the 
continuation of a study of в wide range of subjects 

to or after entry into в university. I do not 
think this is в satiafactory solution of the problem. 
Some specialized study at achool is valuable, even for 
those who will not go to в university ; rt can bring 
a wonderful sest into the intellectual life of many 
studente. It is also necessary for those who look 
forward to a career in science, or. in other subjects, 
to have the opportunity of showing that they have 
the capacity to begin advanced education with good 
prospects of ultimate success. Bub when & boy or 
girl has decided to embark on a particular course of 
study, all intellectual work which does not seem to 
be directly connected with the chosen field is regarded. 
as а waste of time. The same consideration apples 
to students at the university, where the first-year 
undergraduate finds much new work to interest 
him and occupy his attention. The best method is 
not to i a compulsory study of subsidiary 
cultural jeots but to widen our Boienoe 
so that it not only imparts information about the 
үкөл of Nature but also deals with the 
umanistico aspect of natural knowledge. If we can 
lead students to ир, the way in which man's 
concepta of Nature е been built up, tellmg them 
of past AC us as well as of successes, and revealing 
the personal characters of some of those who havo 
worked in the search for knowledge, we should make 
them better scientasts and at the same time illustrate 
the social and human aspects of their studies. All 
this oan be done by the institution of well-planned 
courses m the history of science. 

In speaking of the history of science I do not mean 
a mere knowledge of the names and dates associated 
with discoveries that have stood the test of time. In 
the first place, I should draw no hard and fast linc 
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between the history and the philosophy of science. 
Science is still in essentials ‘natural philosophy’, 
though the old name is now seldom used. 
present-day search for the les of ritatis can 
ecaroely be understood without reference to its 
history. Most young scientists need some philo- 
sophical training, and we have evidence at Cambridge 
WM meny, азаа Me шкап о 
This is an age when 
кш, ani 
ste non spell are unable to understand. the 
language or details of many scientiflo subjects. 
Some tentative suggestions may be made as to 
the kind of teaching which might lead to a broader 
humanistic outlook. First, we might hope that 
& general survey of the history of scientific effort 
would give the student some idea of his own position 
in the world by reference to the past. The story 
of the empirical quest for knowledge, extending far 
back before our era, should not be passed dver 
lightly. The discovery of the methods of extracting 
metala, of curing hides, of making pottery and 


-remarkable were the abilities shown by the ancient 
Egyptians in fashioning and using stone on a scale 
that has never since been equalled, as well as in the 
construction of buildings, i ı mechanical problems, in 
dyeing, weaving, wood and metal 

A concise g&ooount of Greek thought and culture 
and of the civilization of the Hellenistic age seems 
essential. The world owes во much to the Greeks 
that one who is ignorant of the main facts about 
Greek oivilization and thought oan scarcely claim to 
be educated. Some teaching about the philosophers, 
acientista and medical men of classical times would 
provide а means of introducing students to the life 
and thought of the anoienta, and of showing how 
mathematios, mechanios, astronomy, medicine and 
systematic scientific thought found their early 


reasion. 

The organization of society in Greece and Rome, 
which is во closely linked with early aaientifio pro- 
greas, is a topic through which «n outline of the 
“political history of can be approached. I do 
not suggest the study of more political history than 
is necessary as a background for the consideration of 
the progrees of civilization and the movements of 
thought. Of course, at many points after the sixteenth 
century the history of science becomes mych linked 
without reference to them. But bettles and treaties, 
the struggle of men for the domination of govern- 
ments, and much of the detail usually taught m 
ordinary courses on history need little attentian. 
The history of science is essentially the study of the 
growth of ideas. The successive views on the nature 
of thi both livmg and non-living, should be 
fo . The factors which led to the formulation 
of these views should be examined, and especially 
the relation between i ta or observations 
and the opinions current at the time when these 
were made. 

Some historians of science pay little attention 
to the erroneous hypotheses widely held ab oertain 
periods. But for the more mature students the study 
of theories like that of phlogiston or of thé impon- 
derable fluids may, I think, be very instruotive. I 
often wonder what I. should have thought about 

had І been living st the end of the 


. eighteenth century. 
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Of the general educational value of history ther 
‘ean be no doubt. The modern biological study o 
organisma in Nature shows clearly how present-day 
populations owe their existenoe to eventa and change 
in the past. Scientific thinking should make us more 
and more conscious of the fact that we cannot under 
stand man, his societies and his social systems withom 
reference to history. Most boys and girls are teugh: 
some English history at school ; but it seldom коө 
enough social or references to 

t and technical skill. Bone kaowleage of ahi 
past and of the ways in which men have acted undex 
different gituations is also, I think, of the greatest 
ae ba da Qu tL a 

Л элида iM that arise in both. public and 
жеси 

This reflexion leads to в consideration of what in 
probably the greatest deficiency in the education oí 
the young scientist. How much does he know of 
human beings, their motives and desires, their hopes 
and fears, their affections and habes ? Students of 
the classics, of literature, history and law become 
well aware of the complex nature of human рег. 


~ sonality and of its wide variety ; but the scientist 


often seems to think that all men in the world have 
minds that work like his own. He does not realize 
the power of the more primitive human instinota, of 
racial and social background, and of early traming. 
He is thus surprised or disappointed when other 
people do not act in the way in which he thinks they 
should behave. Some people appear to regard men 
as they would substances or organisms in an experi- 
ment, where an alteration of environmental oon- 
ditions is expected to produce & predictable response. 
Human beings, however, seldom react in that way. 
We may not be able to give our studente very 
much inaght into human personality ; but through 
the history of science we may, at least, make him 
aware of the different ways. m whioh some people 
have thought and acted in the past. The story of 
the lives of well-known scientista provides a oon- 
siderable fund of material from wi the develop- 
ment of character and the influence of personality 


- can be illustrated. I thmk that writers and teachers 


might well pay more attention to the selection of 
biographical details to bring out the character, good 
s м RT ете. 
We can find among our records plenty of interesting 
human stories, showing love Sd affection, jealousy 
К шл е 


"Àn үре геа t aspect of our problem con- 
cerns the training of the young scientist in the use 
of his native language. So much of his written work 
is done in the form of tables and diagrams, graphs 
and formule, and so little in the form of connected 

that one hears constant complaints about the 
inability of the uate to express his thoughte 
in а way that is intelligible to others. It may 
be that similar oriticiam may be made of the abilities 
of some arts students ; but to-day, more than ever, 
thd scientist should be able to express himself in 

that oan be generally understood. 

I do not think that & gulf exists between 
the всіепіівів and the non-scientific lib in Britein 
to-day, as is said to exist in the United States of 
Amerioa, there is considerable risk that one may 
' develop in the future. Although we have some first- 
Tate scientific journalists and broadoasters, there is 
also a tendency, not without foundation, to regard 
the scientist as the ‘back-room boy’ who knows little 
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af the world around him. This may become more 
pronounced if our young scientists are unable to tell 
about their work and ideas in a way that the ordinary 
man oan understand. To remedy this, I can only 
suggest that our pupils should be encouraged to read 
more books in good connected prose, like those on 
history and philosophy, together with some selected 
"works by scientists well known for their prose style, 
and that they should be encouraged to try to imitate 
that style. 

There is also much to be said for the study of 
some complete book or paper of ou ing im- 
portanoe, with special reference to the way in which 
the subject is presented, the evidence is brought 
forward, and the conctusion reached. 

Many sebool and teachers will have a 
short reply to what I have been saying. They will 
point out that young scientists have already moro 
than enough to learn, and that they have no time to 
spare for the kind of instruction I have suggested. 
This, without doubt, is perfectly true at the present 
time; but the day must soon come when every 
British university is foroed by the accumulation of 
knowledge to revise its science-teaching and to make 
radical - Thoee responsible must face the 
problem of whether teaching or eduoation is to be 
the first consideration. When this revision comes I 
hope that ıt will enable science studente to devote 
some time throughout their education to the history 
and philosophy of seienoe, so that they may obtain 
& good measure of humanistio culture, and will not 
tend to become cut off from the intellectual interests 
of their fellow students. 

This me to another aspect of my subject, 
the value of the history of science to those who are 
nót science specialists. In the past, a knowledge of 
the phenomena of Nature was considered quite un- 
necessary in the education of those who would not 
become medical men or science specialists. For в 
long time the part played by the scientific revolution 
of the seventeenth century im altering the currents 
of man’s thought and in improving his material 
environment was clear to those who oered to think 
about ib. But it received’ little attention, and the 
practical results which followed and which led to 
great improvements in our health, food, housing, 
transport and communications were taken as matters 
of course. To-day, moat educated people have sud- 
denly awakened to the fact that the discoveries of 
science have brought about the most profound 
change in human affairs that the world has yet seen, 
‘at least віпое the discovery of metals. No longer 
Se екы eee 
of modern science. But this does not mean that they 
can or should be taught chemistry and physics to 
enable them to understand the process of atomic 
disintegration, or learn physiology and os for 
the explanation of blood transfusion. t I think 
is needed is a general picture of how man’s knowledge 
of Nature has oome about, and what have been the 
resulta of this knowledge. In several schools a suo- 
cessful attempt is being made to inform pupils, by 
teaching the history of всіепое, of the ways in which 
discoveries have affected men’s lives. The historical 
approach enables the more contributions 
to knowledge to be linked into a connected story. 
At the same time, it enables many inventions and 
principles to be understood. by reference to the way 
in which they have developed from simple beginnings. 
Thus the early experiments of Faraday on eleotro- 
magnetic induction are not diffüloult to understand, 
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and when these sre known the principle of the 
modern dynamo can be explained. By this mode of 
study much can be done to show the way in which 
biological and medical knowledge has altered the lives 
of the people of the world, and, may I add, to direct 
attention to the unacknowledged d cbt of the inhabit- 
anta of Asia and Africa to the labours of European 
and American scientists. This study will also stress 
the importance in our lives of vaccination and in- 
oculation, the dangers of bacterial and virus infection, 
and the value of hygiene. In these days when so many 
people are terrified by reporte of atomic weapons, 
there is in some minds ө feelmg that the progress of 
discovery in the world of Nature is to be 

scientists are only regarded as the authors of horrible 
contrivances. How important it is to show the 
manifold ways in which everyone has benefited from 
the labours of the investigators of Nature. 


INTERNATIONAL PEAT 
SYMPOSIUM 1954 


HE first International Peat Symposium was held 

in Dublin during July 12-17 under the auspices 
of Bord na Mona—the statutory corporation set up 
in Ireland to develop the peat resources of that 
country. It was attended by more than two hundred 
delegates from nineteen countries, and sixty-nine 
pepers by delegates from thirteen countries were 
discussed. Nations as far apart as the United States 
and Malaya were represented; but one large peat 
producer—the U.8.8.R.—was absent. However, ita 
near neighbour, Finland, was well represented, as 
were the Scandinavian countries and Austria. 

The reason for this widespread interest in peat 
varies. In Ireland it is its immediate use aa a fuel, 
followed by the reclamation of the bog for agriculture ' 
and afforestation. Elsewhere it may be the con- 
servation of native fuel for use in an-emergency, or 
even the employment of evacuees. Whatever the 
reason, there is no doubt that interest in peat is 
more mtense now than formerly. In the past it was 
stimulated by war-time conditions, when other fuels 
were difficult to obtain, and tended to flag in ревое- 
time. At the present time, economic conditions are 
such that m some regions peat can compete with 
other fuels on a calorific basis, particularly when 
modern methods of production and utilization are 
used. This has led to more research and development, 
which in their turn have resulted m further improve- 
ments in methods and still greater moentives to use 

b. 

a E E E AEE E al 
including the initia] survey and classification of 
resources, the winning and preparation of the raw 
material, its utilization in all types and sizes of 
equipment and, finally, land reclamation. 

- Ib was noteworthy that at every stage the dis- 
cussion was dominated by the same characteristic 
properties of the material, particularly the large 
weight and volume of raw material required to pro- 
duce a gi ity of dry peat substance, Ив 
variable composition, and, above all, ite high moisture 
content. Their importance was made 

ee луш ман eee 
observe various 


gers 
This left the general impression of a long-drawn- 
out struggle against natural conditions requiring a 
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series of huge machines systematically to traverse 
many miles of desolate open country and to handle 
vast quantities of dificult material only to produce 
in the end a disproportionately amall output of 
useful heat or power. Taking actual figures, it is 
hoped that by 1960 it will be poesible to remove 


about 90 million tons of material each year from the ` 


Irish bogs to generate about one and a half million 
megawabt-hours of electricity. In comparison with 
this, Battersea Power Station generates slightly more 
power from about three-quarters of a million tons of 
coal per annum. 

To estimate t resources оп a national scale is a 
formidable in view of the large areas involved 
(one-third of Finland апа one-seventh of Ireland 
consist of peat bogs), and the need to take into 
account variations in bog depth and in the quality 
of peat in different areas and at different depths. 
Nevertheless, several countries have made compre- 
hensive surveys, the resulta of which were made 
available. One interesting suggestion which may 
réduoe the cost and labour mvolved in future surveys 
was that surface vegetation oan be correlated with 
the nature of the peat beneath it, and this will enable 
useful information to be obtained by relatively’ 
in aerial surveys. 

peat has many uses, for example, as 


moes litter and for horticultural ita main 
value is as a fuel, and it was discussed as 
sach. In passing, ib is i рз 
ів still won by hand and used for household purposes 


by the sams methods as were described by Pliny ` 


nineteen centuries ago. On & larger scale, ita winning 
and utilization are extensively mechanized,; but the 
conference made it abundantly clear that even now 
the methods employed have by no means reached 
_ finality. Thus the two power stations already burning 

, peat in Ireland both use it in the form of machinb- 
cut sods or turves; but Bord na Mona has now, 
-pinned ite faith to granular peat won by в oom- 
pletely different method—the milled peat proceas— 
and it is ita present intention to produce one million 
tons per annum of sod peat, about half of which will 
be used for domestic and industrial and 
about half for power production,. plus of mili million tons 
of milled peat, most of which will be used for power 
production. 

Since this decision was made, new machinery has 
been developed which will reduce very considerably 
~the amount of labour required in the preparation of 
sod peat, and this must materially affect the relative 
economies of the two , although not neces- 
reversing their former order 


Although mechanically very different, the funda- 
mental difference between the two principal methods 
of winning peat is in the provision made for partially 
drying the fuel. An undrained peat bog usually 
RETI ot аа a te 
than 18 Ib. of water per pound of dry 
Part of this moisture can be remov 
ie ae eee cic aie a 
cent, is far too much to be removed by waste heat, 
and the nature of the peat is such that it cannot -be 
removed by ordinary mechanical means. Recourse 
ig therefore made to air drying, and the basic differ- 
enoe- between the two lies in the methods 
used to bring the fuel mto contact with the air. In 
the sod peat ргооевв a strip about віх feet wide and 
nine feet deep is out from the previously drained 
"bog and, after maceration, spread on the fleld to dry ° 
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in the form of sods about 12 in. long and 4 in. wide 
It is then subjected to periodio turning and stackins 
and is eventually formed. into а long pile in whioh 1» 
is stored until required for use. In the milled 

Duos a thin laser about ДЕН ап dock think d 
yemoved in granular form from the top surface o: 
the previously drained bog by means of a toothec 
roller and is degere d brought into contact with 
air by harrowing and similar means. Both processes 
depend upon weather conditions, and on the average 
during the summer months there will be two harvests 
of sod peat and fifteen to twenty-five of milled peat 

The seasonal nature of peat winning and its 
dependence on day-to-day weather conditions, com. 
bined with the remoteness of peat bogs from towns 
and their iti mvolve many labour and 
sociological problems whiah, tho not discussed in 
detail, were obviously in the mi of the delegates. 
Some of these problems would be at least partially 
solved if some continuous method of drying could be 
evolved which would be mdependent of weather 
conditions and yet economic. 

Of the many methods which have been tried, 
osmosis has been found to be pomible but not 
economic, and ‘wet carbonixing' followed by preesmg, 
though found wanting in the past, is still the subject 
of experiment. . Another alternative is to use the 
Madruck process in which peat powder, previously 
dried down to about 12 per cent moisture, is mixed 
with wet peat and the mixture subjected to 
sustained preasure; the suggestion being that 
dried powder provides channels through which the 
water escapes while the peat is still under pressure. 
Шаша sortir af tha final Decduót н about 
80 per cent, that is, more than half the moisture is 
Manin ie PN din cues i 
Madrick process using specially designed 
now being carried out in Britain by the of 
Fuel and Power. If this is successful and enables 
peat winning to proceed continuously throughout the 
year, it should greatly ease the future eoonomip 
position with regard to both capital costs and labour. 

In the past, when peat was considered only as an 
alternative to other fuels, it was almost invariably 
burned in appliances designed primamly for those 
other fuels and modified as little as possible to burn 
peat. There is now a greater tendency to develop 
special apparatus which takes advantage of the 
favourable properties of peat, such as ita high 
reactivity, and minimives the effect of adverse 
pee eee acu озот 

density. Modern apparatus also takes account 
of the high volatile content of peat and the high 
Lair d of oarbon dioxide m ita distillation 


ааа ascia dod реса 
more or lees conventional chain grates with special 
pre-drying of the fuel by means of hot air; but the 
equipment to burn milled peat im the, new stations 
will require further devélopment work. Powdered 
peat has already been used for large-scale power 
production in the U.8.8.R.; but apart from this, 
experience ia not available, unloas it be assumed that 
peat can be burned efficiently by methods smilar to 
those already used extensively on the Continent to 
burn brown coal. With this in mind, three German 
manufacturers were commissioned to design and con- 
struct three different boilers which will be used for 

gaining experience of burning milled peat in the new 
Ferbane station. In these boilers either finely 

divided fael wil ed cC CM ee 
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И odor qst e hio rasan: gue a Mos 
mill of the type used for brown ooal, or, alternatively, 
the spreader-stoker system will be employed in which 
the original milled fuel is projected into the boiler 
furnaoe in such a manner that the finer particles are 
burned in suspension and the coarser particles fall on 
to a form of chain grate where their combustion is 
completed. 

combustion of peat in small-scale equipment 
is equally the subject of experiment. Takmg domestic 
heating ав an extreme case, more economical methods 


of burning peat in the open fireplace have been- 


devised ; but Bord na Mona recommends the use of 
closed stoves of special design, and ultimately com- 
pletely automatic mechanical operation. At the other 
extreme, large heating boilers are said to give good 
resulta when fitted with a furnace of Dutch design 
which oconsista essentially of a low-velooity oro- 
draught gas producer delivering gas into a combustion 
chamber, where it is burned with carefully controlled 
seoondary air. The most promising device, however, 
would appear to be a modifloation of the downjet 
burner to burn broken sod peat in both domestio 
and small-scale industrial appliances. Its essential 
feature is that all the air for combustion is directed 
as a high-velocity jet upon the top surface of the fuel 
bed and it oan be used over an exoeptionally wide 
range of loads, giving a very high output per unit 
volume and per unit grate area, and complete oom- 
bustion with very little exoeas air. 

The high moisture oontent of peat makes its 

le use as а gas turbine fuel of special interest, 
first because the gas supplied to the turbine is neces- 
sarily at a low temperature in order to avoid over- 
heating the blades, and secondly а large quantity of 
exhaust gas is available at a temperature which 
permits it to be used for drying. In experiments 
with the open-cycle gas turbine carried out under the 
gis of the Ministry of Fuel and Power, the problem 
of feeding pulverized peat under pressure has been 
solved by the use of a fluid-bed feed in conjunction 
with a ‘ooal pump’, and combustion does not appear 
to be too difficult. Problems of blade abrasion, 
corrosion and ash ition m the turbine are, 
however, still unsolved, though under active investi- 
gation. In the closed-cycle gas turbine these par- 
ticular difficulties are avoided by using indirect 
heatmg and & clean working fluid, but the system 
involves more elaborate heat exchangers, including a 
large ‘air boiler’. A contract haa been given for a 
2,000-kW. peat-fired oloeed-cyole set to generate 
power in the north of Sootland and an experimental 
750-kW. open-cyole set will be erected on the same 
site. 

Apart from its present uses, more or legs in its 
raw state, serious consideration has been given to 
peat as a potential souroe of high-grade manufactured 
products. It has. for example, been found le 
to extract from it a wax which may itself be con- 
verted into new plastics. Attention has also bean 
given to the gasification of peat to make either water 
gas or synthesis gas, and Bord na Mona has examined 
а number of complete gasification processes as 
possible starting pointe for the manufacture of 
synthetic ammonia for conversion to fertilizers. 

Whatever the method by which peat is utilized, 
the final stage of exploiting peat resources must be 
the reclamation of the land, and most of the last 
two sessions of the Conference were devoted to this 
subject. In them it was evident that the beat use 
which can be made of the land, whether for grass- 
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land, arable land, or forestry, is a complex question, 
the answer to which depends upon many faotors, 
such as dramage, acidity and existing vegetation. 
Much information is now available on this subject, 
but active research into its many aspects stil © 
continues. Т. Е. HURLEY 


OBITUARIES 


Prof. T. F. Dreyer , 


Tuomas Евнрнвск DREYER passed away suddenly 
on July 18, while problems conoerning 
Florisbad with his colleagues. For the past few years, 
in spite of severe set-backs to his failing health, his 
mam mterest was in trying to elucidate the many 
puzzling features which had been uncovered at the 
now world-famous site where in 1932 he had dis- 
covered the remarkable Florisbad human skull. The 
amazing wealth of &rehseological and palsonto- 
logical material from this gite had been increased by 
the 1952 ition of the National Museum, Bloem- 
fontein, Prof. Dreyer was working against time 
in order to give his findings to the scientiflo world. 
Unfortunately, his death prevented him completing 
this research work. 

Dreyer was born in the Cape Province on May 7, 
1885, took his M.A. degree in the University of the 
Cape of Good Hope and the degree of D.Phil. cum 
maxima lauda at the University of Halle. After 
periods of study at Naples and in the United States 
and Australia, he served for a few years аз entomo- 
logical offüoer in the South African Agricultural 
Department. In 1912, at the youthful age of twenty- 
seven, he became profeesor of xoology, and in 
addition for a short iod profeasor of geology, at 
the Grey University College (later the University of 
the Orange Free State), a post Which he died with 
distinction up to his retirement in 1950. He had 
also been responsible for courses in archeology and 
bacteriology. He continued his research work at the 
National Museum, Bloemfontein, up to the time of 
his death. 

In addition to his brilliant career as professor of 
zoology in the University of the Orange Free State, 
he devoted much of his spare time—and money—to 
investigating, unooverig and deearibmg some re- 
rnarkable sites, three of which are of extreme scientific 
importance, namely, the Matjes River Shelter, the 
Kakamas area of prehistoric Hottentot graves, and 
Florisbad. These sites have contributed much, 
archpologically, anthropologically, and palwonto- 
logically, towards clearing up the prehistory of South 
Africa. There are very few regions in South Africa 
which Prof. Dreyer did not investigate, and his 
remarkable and rich collection was presented to the 
National Museum, Bloemfontein, where it is now 
housed in the T. F. Dreyer Hall for Anthropology 
and Archmology. ae 

Those who passed his hands as students 
or were fortunate enough to be associated with hun 
in his research work beer only the kindest memories 
of a big soul. A great worker with boundless energy, 
he infected his associates with his enthusiasm and 
fave ve loyalty for loyalty. A doughty fighter, he could 

t out hard during constructive argumente; but 
never allowed varying points view to cloud his 
personal contacts. 

His interests extended Бан. just his work апа 
research. This is ly demonstrated in the variety 
of positions held durmg his career, including member 
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of the Bloemfontein Town Council, chairman of the 
Governing Counoil of the National Museum, chair- 

man of the Senate of the Grey University College, of 
the Senate of ths University College of the Orange 

Free State, and chairman of the Senate of the 
Univermty of South Africa. His interesta extended 
to locust control, and he was also asked by the 
Provincial Authorities of the State, to direct the 
investigation of freahwater fisheries in this province. 

As time goes on, the important contributions Prof. 
Dreyer has made to the archwologeal story of South 
Africa and to the study of prehistoric man in this 
region will be more clearly seen m their true per- 
spective and recognized for their importance. Hia 
collections have been on too greet a scale for his 
personal complete description and publication, and 
will still be an important source for future research. 
Without them no true picture af South African 
prehistory is poasible. 

We, who were privileged to be closely associated 
with Prof. Dreyer, know how severely he suffered 
during the past two years dnd daily were witness to 
mind triumphmg over body. In sprte of the physical 
drawbeck, his clear memory, fast-working brain and 
keen interest never flagged for a moment nor deserted 
him. He thoroughly deserved that much-deeired end 
—to die ın harne. A. J. D. MEIRING 


Tue passing of Prof. T. F. Dreyer has deprived the 
study of early man in South Africa of one of its 
acknowledged leaders, and his place will not be 
easily filled. 

Outside South Afrioa, Prof. Dreyer will be most 
widely remembered aa the discoverer of the Flonsbad 
skull, the most remarkable human fossil to be fond 
in Africa since the Broken Hill akull. This discovery 
was a well-deserved reward for his intuition in 
selecting for thorough investigation the Florisbad 
mineral spring depoeite with their wealth of arahso- 
logical and foasil mammalian remains. But his explor- 
ations in the Matjes River Cave and elsewhere also oon- 
stitute notable contributions to our knowledge of man 
in South Africa from prehistoric to historio times. 

With a characteristic soorn for the compart- 
menting of knowledge, Prof. Dreyer pursued his 
Mines mmultaneously in tbe field of physical 

logy, Quaternary mammalian paleontology, 
arohæology and even Qua geology and 
climatology. Such & broad approach, allied to the 
natural vigour and freshness of his mind, gave birth 
to orginal and challenging interpretations of his 
discoveries. However these may fare in the light of 
future increases in our knowledge, there can no 
doubt that to the t generation of investigators 
in South Africa they have been a moet valuable 
stimulus. - 

Prof. Dreyer was not only distinguished in the 
field of research ; he was also an inspiring teacher. 
Moreover, ав a senior professor his and 
lively intelligence did valuable service both within 
his own University and over the whole field of 
univermty and professional education in South Africa. 

The vigour with which Prof. Dreyer maintained 
his opinions might lead в casual reader of his writings 
to misconoeive him aa an acrimonious controversialist. 
To encounter him personally was to find hm quite 
otherwise: courteous, kindly and charmmg. As 
human being as well as scholar, he will be remem- 
bered with honour and with affection. 

L. Н. шта 
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Prof. Н. С. A. Hickling, F.R.S. 


Henery Gmonom ALBERT HIOKLISG, emeritus pro- 
fessor of geology in King's'College, Newcastle upon 
Tyne, died on July 26 in his seventy-second year. 
He was, born on April 5, 1883, in Nottmgham. His 
school education in that town was followed by three 
years private study m Scotland, where the rugged 
cliffs of Angus were to inspire him with tho love of 
geology. He learned the fundamentals of this scence 
from Prof. W. Boyd Dawkms m the University of 
Manchester. He graduated in 1905, and after two 
years further study and research he became in turn 
lecturer in paleontology and geology in 1907 and 
reader in geology in 1917 in Manchester. Owing to 
the absence in India of Prof. T. H. (later Sir Thomas) 
Holland during the First World War, Hickling was 
acting head of the Department. In 1920 he became 
profeesor of geology in Armstrong College (now King’s 
College), University of Durham, Newcastle upon Tyne, 
в post which be held until his retirement m 1948. 

In 1884 he recerved the Murchison Medal from the 
Geological Society of London and in 1936 he was 
elected a Fellow of the Royal Sooiety. In 1935 he 
presided over Section O-(Geology) of the British 
Association. He also served on the Counod of the 
Geological Society, on the Geological Survey Board 
and on the Fuel Research Board. 

His research was mainly in the flelds of palmo- 
botany, coal-measures tectonics and ооё] petrology. 
Durmg his Manchester period he published papers on 

mtology, and on the stratigraphy of the Old 

Sandstone of Angus, and a paper on the nature 
and origin of the Cornish china-clay, in which he 
advanced & new and original theory of its genesis. 
During the same period he made a detailed study of 
the tectonie structure of the Lancashire coalfield, a 
work published in 1924 as a coloured map of the 
underground contours of а single ooal seam—the 
ÜTrencherbone seam—supplemented in 1927 by a 
book, “‘Bections of Strata”. At a later date he applied 
the same method of mapping to the coal seams of 
the Northumberland and Durham ooalfleld (1950). 

Hiokling's most striking oontribution to science, 
and the work for which he was best known, was in 
the field of the study of coal. Followmg on the 
pioneering work in Great Britain of James Lomax on 
the miaro-petrology of coal, Hicklmg's first paper on 
this subject (Trans. Inst. Min. Eng., 1917), followed 
by в paper on the chemical relations of the principal 
varieties of coal (ibid., 1927), opened up a series of 
publications by him and by his pupils on the micro- 
structure and on the chemistry of coal—a new and 
very important contribution to ooal science, and one 
which received world-wide recognition. 

Füeklhng was very keen on local geology, and he 
was responsible for the preparation of accounts of 
the geology of Northumberland and Durham for the 
meeting of the Geologiste' Association in 1931 and 
for the meeting of the Britush Association in 1949. 
His interest in geology as a subject of popular 
education was already shown in his younger days 
when he published his book “Geology: Chapters of 
Earth History", and right through his academic 
career he was very much appreciated as a popular 
lecturer. He was also interested m water supplies, a 
subject on which he was an acknowledged authority. 

This stark enumeration of facta will not convey to 
the generations of studente, who revered and loved 
him, the Prof. Hickling they knew in the lecture 
room, laboratory and field and whoee home was 
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опао His olear logical exposition 
ow tempo of his speech, whether in lecture 
or conversation, made misunderstanding mmpoeeible, 
and will be as well remembered as his rapid pace as 
a leader of fleld expeditions and his speed when 
driving. Despite his undoubtedly i original 
contributions to science, it will probably be as a 
teacher that most people will think of him. His 
teaching career, covering some forty years, belonged 
in the mam to в period when mechanical aids were 
few апа buildings апа general ipment inadequate. 
In such oiroumstanoes the personality of the teacher 
was cll in all and Prof. Hickling's innumerable past 
students, many of them now famous themselves, will 
bear witness to his pre-eminence in this respect. 

His first wife (Gertrude Hermine Geiler), whom he 
married in 1910 and who died in 1952, was herself a 
medical doctor of distinction and a pioneer m the 
nureery-school movement, and she co-operated 
loyally with him. Together they built up & tradition 
of friendliness, with which, ав with that of dw- 
interested scholarship, the name of Hickling will 
always be associated. 8. I. Toxxxrzrr 


Dr. W. C. F. Shepherd 

°` Witrrap СнАвгЕв FURNESS SHEPHERD, deputy 
director of the Safety in Mines Research Establsh- 
ment, Sheffleld, died suddenly at his home on 
July 19, in his fifty-second year. He had just returned 
from Germany after attending an International 
Conference of Directors of Safety in Mines Research 
at Dortmund. 

From Manchester Grammar School, in 1919, 
Shepherd joined the staff of the late Prof. R. V. 
Wheeler at the Home Office Experimental Station, 
Eakmeals, Cumberland, in resegroh on means of 
minimizing risks of ignition or propagation of 
explosions of firedamp or ооа! dust in mines, and 
devoted the whole of his working life to this purpose. 
He became well known in all the mining countries 
of the world for his research” on explosives ; the 
much greater safety of mining explosives in use in 
coal mining to-day in comparison with thirty years 
ago ia an achievement of research teams of which 
Shepherd became a leading figure. 

In his early years he was occupied with the ignition 
of methane by hot wires and the photographic study 
of movement of flame in gaseous mixtures in tubes, 
work related to the safety of electric and flame 
safety-lamps; but he soon joined the section, 
directed by the late W. Payman, engaged in mveati- 
gations of the ignition of жөн ye by mining 
explosives, Payman was appl photo- 
graphy to the study of the part i ee T pea 
and shock waves in the ignition proceas and, m 1929, 
Shepherd was asked, under an arrangement for the 
exohange of staff, to work in the laboratories of the 
United States Bureau of Mines. Here he made his 
first friends among oversees research workers, with 
whom he maintained an active correspondence for 
the rest of his life. His year and a half's study of 
the ignition of firedamp by explosives, by the 
sahlieren method, was published in & Bureau 
Bulletin in 1932. On his return, he continued work 
on this subject; many of his findings were of funda- 
mental interest. He published two papers in the 
Proceedings of ths Royal Society. A notable con- 
tribution was the demonstration of quasi-detonation 
in methane-air mixtures under the influence of pro- 
jected hot particles. He studied the ignition of 
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gaseous mixtures by impulsive pressures pe 
by the bursting of diaphragms in shock tu 

showed. that ey low preasures were sufficient 
to ignite mixtures of oertein inflammable gases and 
oxygen and that ignition could even ensue from 
rapid expansion, that is when, for example, a 
methane—oxygen mixture under pressure in a tube 
was released into open air by the bursting of a 
restraining diaphragm at ono end. -This novel 
expansion—ignition phenomenon was the subject of 
& paper written shortly before his death. It was 
during this pre-war period that, with D. W. Wood- 
head, also ш Payman’s group, he developed the 
instrument which became known as the Buxton 
rotating-mirror camera. 

Durmg the war years Payman and his colleagues 
turned to work, under the Ministry of Supply, with 
military explosives, on problems relating to the 
detonation of shaped charges and the fragmentation 
of projectiles. The years 1040-45 were a period of 
intense activity and provided valuable experience in 
the development and application of new techniques. 
Shepherd’s inventive and orgenizing ability assisted 
the team in making important contributions to 
armament design. . Most of the work necessarily 
remains unpublished. The work for the Ministry of 
Supply continued after the War, and at Payman’s 
death in 1946 Shepherd took over the direction of 
the team, and, at the same time, guided the re- 
establishment of the team devoted to research on 
coal-minmg explosives. He initiated a long-term 
research programme and, as a more immediate prao- 
tical contribution, in close collaboration with the 
explosives mdustry, he fostered the development of 
‘equivalent to sheathed’ mining explosives in place 
of the sheathed explosives which were ing short 
uA utin at uu E He lished 
with H Grimshaw a number of papers on these 
new explosives that, before his death, were meeting 
a third of the United Kingdom requirementa. 

From 1947 the responsibility for mune safety 
research was assumed by the Mmistry of Fuel and 
Power, and the research of the Safety in Mines 
Research Establishment was expanded. Shepherd 
was promoted first senior princi soientific officer 
and then deputy chief scientific officer and became 
deputy director of the Establishment. He reteined 
his interest in explosives research, and in recent 

years assisted in initiating research on quite new 
methods of blasting, convinced that the problems of 
ing would not be solved by reeearch directed 
solely to the study of the exploerves. Prompted by 
the disastrous fire at Creswell Colliery, he directed 
the formation of a new team for fire research to work 
on mining problems in collaboration with the Joint 
Fire Research Organization of the Department of 
Scientific and Industrial Research, and he published 
two ‘authoritative papers on fire Ba ie At pes 
time of his death he waa engaged E нщ 
important new programme of on fade 
propagation and explosion prevention for the Factory 
Department of the Ministry of Labour and the 
Department of Scientific and Industrial Research. 

His sudden death at the height of his powers is а 
serious loas to Britiah mming research. Shepherd, 
though always modest and was & man 
of much strength of character, who never spared 
himself throughout his working life. Many men in 
the world of mining both in the United Kingdom and 
in laboratories abroad will mourn his death. He leaves 
& widow and one daughter. H. C. Явгмвначу 
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NEWS and VIEWS 


New President of the British Assoclatlon : 
Sir Robert Robinson, O.M., F.R.S. 


GENERAL satisfaction will be felt at the announce- 
ment that Sir Robert Robmson is to be next year’s 
president of the British Association for the Advanoe- 
ment of Science. Since 1980 Sir Robert has been 
Waynflete professor of organic chemistry in the 
University of Oxford, having previously served as 
professor of either chemistry or organic chemistry in 
the Universities of Sydney, St. ndisse Manshostor 
and London. ` He was awarded the Order of Merit 
in 1949 and holds the Medal of the Chemical 
Society, and the Davy, Royal, and Copley Medals 
of the Royal Society, besides many foreign honours. 
He has already had a vary notable experience of 
presiding over learned bodies, having bean for two 
years president of the Chemical Society and for five 
years president of the Royal Society. Sir Robert's 
extensive scientific work lies in the feld of organio 
-chemistry. His investigation of the constitution, by 
degradation and by synthesis, of the anthocyanm 


group of plant pigments is already classical, as in 


that on the constitution of several groupe of alkaloids. 
He has made notable contributions to the synthesis 
of steroids. He was one of the first to apply the 
electronic theory of valency to problems of organio 
chemical reactions, and has offered an attractive 
picture of the biogenetio relations of naturally oocur- 
ring plant substances, 


Research on Humane Vivisection : 
Dr. W. M! S. Russell 


UFAW (The Universities Federation for Animal 
Welfare), in association with the Animal Welfare 
Institute of New York, has appointed Dr. W. M. 8. 
Russell as research fellow to study the history and 
' progreas of the introduction of humane techniques 
into experimentation on animals, with the view of 

assisting further progress. Examples of progress 
kamen achieved are the use of anssthetios in experi- 
mente involving operations, the reduction m the 
requisite number of annals by means of modern 
small-sample statistical theory, and in the assay of 
drugs the substitution of paimleas (for example, 
chemical) oriteria for various criteria entailing dis- 
comfort. Dr. Russell, who wil have the assistance 


of & consultative committee, has bad a brilliant. 


career at Oxford and is the gon of Dr. F. S. Russell, 
director of the Marine Biological Laboratory at 
Plymouth. At present he holds a-fellowahip from the 

icultural Research Council. As an undergraduate 
he abandoned a Greek scholarship in order to study 
zoology, and he has written a number of papers on 
the behaviour of vertebrates, together with a forth- 
coming book on comparative physiology. 


British Standards Institution, Chemical Divisional 


Council : Dr. G. H. Beeby 
Dre. G. H. Вневу has been appointed chairman 
of the Chemical Divisional Coun of the British 


Standards Institution and has, therefore, at the same 
time become a member of the General Council and 
the Exeoutrvé Committee. Dr. Beeby, who is the 
well-known chairman of Imperial Chemical Industries 
Salt Division at Winsford in Cheshire, has spent all 
his working life in that tion. Born in Leioee- 
tershire, and educated at College and 
the University of London, he jomed the Billingham 
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Diviaion of I.C.I. as a chemist in 1928. Afterwards he 
spent thirteen years in I.C.I. sales offices before taking 


hers pen d in 1952. He firat joined the 

Industry Committee of the Britush 
Standards Tnetitution in 1945, and has bean its chair- 
man, as well as chairman of the Institution's Sub- 
Committee for International Work on Chemistry, 
since 1048. 


John Gould, F.R.S. (1804-81) 
Донн Govurp, who has an honoured place in the 


working under his father, who had been appointed 
foreman gardener at Windsor Castle, and soquired 
an intimate knowledge of birds in their wild state 
and considerable skill in the art of taxdermy. In 
1827 he became taxdermist to the newly founded 
Zoological Society of London. His first attempt at 
authorship was his description of bird skins received 
in 1880 from the Himalayas, “A Century of Birds 
from the Himalayan Mountains" (1832), and his own 
sketches, artistically transferred to stone by his wife, 
made this the most &ocurately illustrated book on 
foreign ornithology up to that time. А two-year 

ition to Australasia (1838—40) was responsible 
for '"The Birds of Australia”, which took seven years 
to complete. He was elected to the Royal Society m 
1843. Gould published forty-one falios on birds, 
illustrated with 2,999 plates, his best-known works 
being “A Monograph of the Troghilidae, or Family 
of Hummimg-Birds” (this collection was exhibited at 
the Great Exhibition of 1851), “The Birds of Europe", 
“The Birds of Asia" and “The Birds of Great Britam”. 
Gould also contributed some three hundred memoirs 
and pepers to the Proceedings of ihe Zoologwal 
Soeisiy and to other scientific journals. He died on 
February 8,-1881, aged seventy-seven, at Charlotte 
Street, near the British Museum. 


Calendar Reform and the Seven-day Week 


A PAMPHLET entitled “Calendar Reform and the 
Seven-Dey Week: a Clarification’, by Elizabeth 
Achelis, James Avery Joyce and Daniel Sher, 18 
No. 5 of the World Calendar Pamphlets seriea, and is 
published by the Calendar Reform Association 
(pp. 80; 1054; 1s.). It за unfortunate that there is 
opposition to calandar reform from a few religious 
sects—Christian and non-Christian—the foremost 
oritiœ being the Jews, chiefly because the Sabbath ıs 
fixed for the seventh day of the week and the pro- 
posed alterations would disturb this. The main dis- 
turbing factor is the use of a ‘Worldsday’ which, in 
the scheme, is the 365th day, now dated 
December 31, and which would be a world holiday, 
dedicated to the brotherhood of man and a non- 
Every year would thus in on & 
Sunday, January 1. The objections are y and 
fairly dealt with by Mr. Joyoe, a British Methodist ; 
and Mr. Sher, an Israeli Jew, shows the error of the 
points raised by the late Chief Rabbi. Hertz on the 
Spiritual and human righte of the minority, which 
were largely responsible for the somewhat hasty and 
erroneous action taken by Jewish organizations. A 
few examples show the faulty oonboeptions of such 
terms as ‘day’ and ‘week’. Thus в person aróesing 
the International Date Line may experience two 
successive Sabbaths or may muss опе, passing directly 
from Friday to Sunday. Agam, according to Jewish 
Lew, the Sabbath laste from sunset until sunset on 
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the following day, but how could such & regulation 
be observed in polar regions where the sun neither 
rises nor sete for months ? These and other arguments 
show conclusively that the Sabbath is not absolute, 
but а function of physical and political geography. 
In addition, there are many precedents in Jewish 
history for the concept of the year undergoing 
changes, as, for example, making the month of Tishri 
the first month of the calendar year instead of Nisan, 
in 5$ defiance of the command mentioned in 
Exodus xii, 3. Exoept for a small body of Christian 
Sabbaetarians, Judaism seems to be the only opponent 
of the reformed calendar on religious grounds, and if 
world opinion should show a substantial majority in 
favour of reform, it would be unreasonable to post- 
pone the change in deference to the wishes of & race 
that- represents only about 0-5 per cent of the world’s 
population. Е 


Directory of International Scientific Organizations 


Iw aocordance with a decision of the General Con- 
ferenoe of the United Nations Educational, Soientiflo 
and Cultural Organization in November-Deoember 
1952, the second edition of the Organization’s 
“Directory of International Scientific Organizations” 
(рр. 312. Paris: Unesco; London: Н.М.8.О., 1953. 
2.50 dollars, 138. 6d. or 650 france) has been published 
only m English, the which commanded the 
larger sales of the first edition. It ів arranged on 
simular lines to the first edition, and although certain 
bodies included in the first edition are now omitted 
in the absence of up-to-date information and other 
defunct ones are no longer listed, 264 organizations, 
вз agamst 202 in the first edition, are described, 
though a few of those given in the “Miscellaneous” 
section & to have somewhat slender claims to 
be ag scientific organizations in the usual 
sense of the term. As previously noted, the contents 
pages, with their interpretation of the initials and 
symbols so commonly inflicted on the reader in place 
of names and titles, and the adequate subject mdex 
make the volume a most useful reference work to 
men of science generally as well as to the librarian. 


New Education Scheme of the Institute of Fuel 
In the July iasue of the Journal of the Institute of 
Fuel 18 an informative acoount of the new education 
scheme of the Institute of Fuel, contributed by the 
chairman of the Institute's Education Committee, 
Dr. D. T. A. Townend. Among the activities of such 
a professional body, tho development of ita educa- 
tional aims must always be a matter of prime 
importance; for to a chartered body the professional 
competence and corresponding status of its members 
mugb be factors in which the highest standards must 
pro vely be assured. One needs to recall the 
d against which the first education scheme . 
was framed following the report of the Sibly Com- 
mittee made more than a decade ago. That Com- 
mittee, set up by the Advisory Соопо] of the 
Department of Scientific and Industrial Research to 
inquire into the supply of trained fuel technologists, 
reviewed both the urgent short-term and the long... 
term problems mvolved; the educational activities 
of the Institute had in some measure oontributed 
towards the progreas envisaged. Some weaknesses in 
the early schame were revealed by practical experi- 
eno? df ita working, and these have been remedied in 
the- new scheme now coming into operation. A 
professional body must always gather much of ite 
strength from members educated in the unrvernities 


NATURE 


489 


and technological institutions. There are, however, 
in these days of part-time release from industry for 
further education, a large number of potential teoh- 
nologista, much needed in industry. The new scheme 
is particularly directed towards their welfare if their 
livelihood is concerned with the many-sided aspecta 
of fuel technology. A grouped course of study is 
prescribed in which five years is intended to be 
occupied on part-time study of the scientific back- 
ground and the technological essentials. For those 
who are fortunate en to be able to profit by 
full-time educational facilities, a valuable detailed 
account is given of the resources of Britain in а 
collective statement which has not previously been 
made available to the intendmg student. The dis- 
cussion of the scheme by the members of the Institute 
is appended to the paper. 

Brotherton Library and Collection of the University 
^ of Leeds 


THE annual report of the Librarian, University of 
Leeds, for the session 1952-53 (pp. 12; from the 
University), records holdings of 365,912 volumes 
and 159,080 pamphlets at June 30, 1953, of which 
266,058 vohimes and 109,171 pamphlets are in the 
Brotherton Library. Special reference is made to the 
use of aluminium and plastic in the new mexzanino 
floor of the Brotherton Library in which radiating 
lines of bookoases converge on the centre of & circle 
104 ft. m diameter, and the new floor and shelving 
are supported at basement-level by aluminium 
stanchions spaced at a uniform distance of 3 ft. 6 in. 
Horizontal supportmg members are fixed at the top 
of the stanchions, which in turn support parallel 
beams, between which are inserted standard 'Holo- 
plast’ sheets. Each stanchion accommodates four 
perforated steel channels, the centres of the per- 
forations being ll in. apart, and this ıa the only use 
of steel in an otherwise entirely aluminium structure 
which is believed to mark a new departure in library 
planning. The new floor is covered with a cork 
linoleum specially treated to preserve ita sound. 
absorbent quality. 

The eighteenth annual report of the Brotherton 
Collection Committee of the University (pp. 10; 
University of Leeds, 1954) covers the session 1952-58, 
during which three main exhibitions were arranged. 
The first of these related to the Poets Laureate of 
England, the second to three Queens of England— 
Elizabeth I, Anne and Victoria—and the third was 
an exhibrtion of items from the collection of atlascs, 
maps and road-books bed to the University by 
the late Dr. Harold itaker. The Collection waa 
also open, usually with special exhibitions, to learned 
societies which were gueete of the University ; these 
included the Thirteenth British Congress of Gynmcolo- 
gista and Obstetricians (July 1952), the Royal 
Astronomical Society (July 1952) and the British 
Association of Urological Surgeons (June 1953). Dr. 
E. E. Willoughby gave a series of four leoturée on 
“The Uses of Bibliography to the Student of Litera- 
ture and History” ш the Brotherton m during 
November. The contenta of the Collection on June 30, 
1953, were estimated at 220 books; 16,287 

hleta; 608 manusonpte; 4,106 deeds; 32,268 
otters; and 25 mape. ` 


Fitzwilliam Museum, Cambridge : Report for [953 


THE restrictions on new museum buildings are so 
severe m Great Britam at the present time that it 1з 
pleasing to note in the annual report for 1953 of tho 
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Fitewilliam Museum, Cambridge, that a ‘building 
licence was granted for the Graham Robertson Room. 
This extension will provide a much-needed exhibition 
gallery and students’ room, with storage &ooom- 
modation, for water-colours and drawings. . The work 
ів due to be completed by October 1954. The Friends 
of the Museum have again been in their 
support, and purchases to the extent of more than 
£1,200 were made during the year. These included a 
in dish of the Ming dynasty (Yung Period) 
in blue, and a porcelain stam-sup decorated 
in red and green enamels and dated sixteenth century 
(Ming Dynasty). 


Records of the Dominion Museum, Wellington, New 
. Zealand, 


' Tua “Records” of the Dominion Museum, Welling- 
ton, New Zeeland 4 (Vol. 2, Pert 1; 1953), includes 

papers on ichthyoldgical notes, with reference 
to sexual dimorphism in some New fishes ; 
the ecology of the vegetation of sand dunes at Pibe ; 
and a molluscan fauna from the Chatham Rise. 
Part 2 of the same volume oonsista-of papers on 
ыш from Auckland and Campbell Tslands,. 

nematodes . andi trematodes from С 
а Auckland Islands. Vol. 1 оѓ this “Reco 

was published in 1942—44. Since that date, various 
publications have been issued; but it is now stated 
that, commencing with the present parte, the series 
of “Records” will continue. 5 


Cross-Sectlons of Paints 


AN rient article in the July issue of the 
Museums Journal by Joyce Plesters, of the National 
Gallery, London, details some experimental work 
on the preparation and study of layers of pamt on 
pictures. For & proper microscopical study of the ` 
layer structure the paint fragment must be méunted: 
and ita surface prepared by sectioning. The em- 
bedding medium used is ‘Marco Resin S.B. 26 C’, and 
full details of the are given in the paper. 
The information about the physical structure of 
paintings that can be gleaned from a study of paint 
cross-sections is varied and а few specific and illus- 
trated examplea are recorded. Suoh matters as over- 
painting are quickly detected, and a clear distinction 
can be drawn between the original and subsequent 
additions. Faste of art-historical interest sometimes 
em from a study of paint cross-sections, and 
information ing the technical methods used by 
the artista’ can generally be deduced. A collection of 
paint cross-sections 1s being made and with the 
corresponding chemical analyses form an interesting 
record of artiste’ techniques and’ palettes, and may 
indeed prove of definite diagnostic value in providing 
additional evidence for attributions. 


Heat ае by Radiation 


of Boientiflo and Industrial 
Жаке АЫ Fie Ойу Colbie ius 


Fire Research No. 2, ‘Heat Transfer 
by Radiation”, by J. H. MoGurre (pp. 29. London: 
Н.М.8.0., 1053; 18. 64.), which d with,the con- 


figuration factor, and heat transfer between extended 

ing surfaces. The oon- 

ical factor, takes account 
ionship between a radiator of 
aniform temperetar and emissivity, and в recerving 
element, may be defined as the ratio of the 
intensity of radiation at the receiving element to the 
intensity near to the radiator. In the pamphlet the 
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—— factor mtegral, the additive property 
of configuration factors and the configuration cosine 
law are first derived, and then the geometrical and 
optical methods of determination of the configuration 
factor are briefly described. The various mathe- 
matical expreesions for ee factors of 
the simple well-known or example, plane, 
sphere, circular disk, cylmder, eto.—are listed and 
the use of the configuration factor tables relating to 
the various expressions ie illustrated by the worked 
solution of a particular problem concerning a oylm- 
drical flue pipe. The remainder of the report is 
devoted to radiative heat transfer when multiple 
reflexions can take place. Expreæions are derived 
relating to infinite plane surfaces, two finite non- 
concave ‘surfaces, concentric spheres and concentric 
gg ndrioel surfaces. The report is a useful collection 
f available information expressed in a form which 
facilitates numerical calculation, and with the in- 
creasing use of radiative heat transfer in industry 
and with the application of ita geometrical principles 
to' the illumination of buildings it should prove 
valuable to engineers working in these fields. 


Solar Furnaces for High-Temperature Research 


- A BRF but i acoount of recent progreses 
m the design of solar furnaces for high-temperature 
research and development work, written by one who 
is actively engaged in this fleld of investigation, ia 
given by W. M. Conn in the J number of the 
Journal of the Franklin Institute (257, 1; 1964). The 
i advantages and didadvantages of solar 

in comparison with other means of obtaining 
temperatures are discussed, and the various 

of study in which solar ‘furnaces have been 
utilized or are expected to be of particular value are 
briefly outlined. A useful teble is included in which 
data are given oonoerning recently erected solar 
furnaces at Jena, Germany, by the Zeias Company; 
at Meudon and Mont Louis, France, by F. Trombe 
and oo-workers ; and at Kansas City, United States; 
by Mr. Conn and co-workers. The first large solar 
furnace unita were used for itative work only; 
but reoently solar furnaces quantitative work 
have been developed, and various acoeseory equip- 
ment for heating and oooling а specimen acoordmg 
а таа (отлап Wat a 
desired temperature and for air quenching is described. 
The development of solar furnaces for semi-industrial 
use is also discussed, and in one mentioned the 
usual one-piece mirror is rep by & collector 
consisting of a large number of small curved mirrors. 


Work Study 


"Tun Associatian of British Chemical Manufacturers 
organized a two-day conference on works spudy at 
Buxton during October 9-10 for senior executives 
engaged in the chemical industry. The conference 
was arranged in order to implement one of the recom- 
mendations of the Heavy Chemicala Productivity 


.Team, which visited the United States in the spring 


of 1952. The proceedings of the conference have 
now, been brought together and cover all the 
addresses given, together with a summary of the, 
main points which emerged at the meetings of the 
thirteen discussion groups. Among the addresses 
were descriptions of the techniques of method atudy 
and work moasurement, the application of work 
study to financial incentive schemes, the effect of 
work study on labour relations and the introduction 
of work study into a factory. All these were oon- 
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tributed by members of the staff of Imperial Chemical 
Industries, Ltd., an organization which has probably 
had greater ienoe in the use of work study than 
any other in Great Britain. The whole volume has 
been well put together and will be of practical value 
not only to those who are introducing work study 
techniques into factories and offices but also to those 
who wish to famuliarize themselves with ita methods 
and jargon. Copies of the proceedings can be 
obtained from the Association of Britiah Chemical 
Manufacturers, Cecil Chambers, 86 Strand, London, 
W.C.2. 


Occupational Medicine In Finland 


Tum Finnish Institute of Occupational Health has 
recently published its annual report for 1953, which 
shows how its work js rapidly expanding. In the 
past two years its has increased from 84 to 121 
and now comprises the following ts: 
general, medical, physiological, peychological and 
industrial hygiene. In the physiological department 
particularly, a good deal of work has been oarried 
out—eome of it with the aid of money from State- 
controlled football poola—on such topics as the 
mineral compomtion of thermal sweat, age and 
athletic performance in ball games, ski-ing and in 
wood-cutting, factor analysis of hematological 
changes in heavy manual work and the effects of a 
aki-ing season on physical fitneas. In the o- 
logical section the following subjects have been 
investigated: job analysis in ‘the metal industry, 
selection testa for miners, statistical analyses of 
accident proneness with especial regard to the 
relationship between age and socident proneness, 
fitness testa for drivers, method of selecting X-ray 
assistants for hospitals, studies of the condition of 
intoxication and so-called ‘hang-over studies". The 
report also contains a list of publications of the 
Institute during the year, which was marked by 
twenty generous donations amounting to a total of 
1,350,000 Finnish marks. The donors came from 
mdustry, insurance companies and workers’ organ- 
izations. 

Pest Infestation Laboratory : Report for [953 


Tue annual report for 1953 of the Pest Infestation 
Laboratory, Slough, of the Department of Soijentiflo 
and Industrial Research (pp. iv+46+4 plates. 
London: H.M.8.O., 1954; 2s. net), shows that the 
range of activities of this oentre of entomological 
research continues to.enlarge. During the year the 
new biochemical laboratories were opened, and this 
will greatly facilitate the more fundamental work in 
which the metabolism of various insecticides is being 
studied, with the object of discovering their mode of 
action and the nature of the resistance which many 
insects are developing to certain types of insecticides. 
But the greater part of the work reported is of 
immediate practical Importance. The ability of a 
wide range of pests and potential pests to survive 
under winter conditions in unheated buildings has 
been studied. In preliminary trials it has been found 
that sacks impregnated with a mixture of pyrethrins 
and piperoxyl butoxide retain their insecticidal 
' properties from six to nine months. A simple eleo- 
trical devioe, depending upon changes in condustivity, 
hasbeen developed for rapid estimation of the water- 
content of bagged gram. Although not во accurate 
&&.the usual methods, this procedure is extremely 
simple and rapid and should prove of much practical 
value. One of thé most important changes in policy 
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which is apparent in this report 1s & great increase 
in the amount of work whioh the Pest Infestation 
Laboratory is doing for the British Colonies. Moat 
of these investigations concern storage problems, 
such as the underground storage of gram in pita, the 
susceptibility of rice to attack by mite, and the 
contamination of African maize by insect remains 
and much other filth since the adoption of hammer 
mills in place of the old method of winnowing the 
grain and grinding between stones or by pestle and 
mortar. It is a recommendation of the Pest Infesta- 
tion Research Board that the Colonial side of the 
Lebor&tory'a work should be still further strengthened. 


Cytology of Puccinia coronata 

Бторіжа of chromosomes in germinating sporidia 
of Puccinia coronata f. secalis, by R. C. MoGinnis 
(Canad. J. Bot., 32, 218; 1954), show that three are 
present in the haploid nucleus. Hitherto, the very 
minute mre of the chromosomes іп the rust fungi has 
tended to deter cytologista from i these 
organisms. In an eerher paper (ibid., 81, 522; 1953) 
the same author has reviewed the literature and 
also recorded в haploid chromosome number of six 
for P. graminis and presented evidence of poly- 
ploidy. For if this species is an sauto- or allo- 
tetraploid, then species with & lower chromosome 
number must have contributed to ite origin. The 
present study contributes part of the relevant 
evidence: one of the illustrations shows a nucleus 
at with six daughter chromosomes migrating 
to the poles. It is suggested that three is probably 
the basio number for the genus and that P. coronata 
may be а constituent species of P. graminis. 


Forestry in New Zealand ' 


Тнн New Zealand Foreet Servioe has started в 
new “Information Series” of pamphlets, the first 
number of which is entitled “Forestry in New 
Zealand" and is an extract from the "New Zealand 
Official Year-Book" (pp. 27. Wellington: Govern- 
ment Printer, 1953). The pamphlet is written for the 
public and deals with the кдн position of forestry 
in New Zealand under the headings of national forest 
policy, forest reeouroes, forest authority, forest 
management, fire protection, воп] conservation, public 
and private forestry, reclamation of sand dunes, 
finance of State activity, forest utilization, overseas 
trade reesarch, principal forest trees, and strength 
properties of New Zealand timbers. The annual 
reporta of the Service deal with those aspecta of 
forestry work in the routine fashion. But, as the 
director of forestry complained in his annual report 
for 1950—51, the public does not read these reporta— 
& fact scarcely to be wondered at in any oountry 


where government routine reports are in question. 
The резене here considered is the director's 
answer. periodical brief review for the public of 


the forestry position in every country owning forests 
drawn up on these lines would prove of interest to 
many public men apart from the eral reader. 
The opening statement on natio forest policy 
displays both the object and method of the pam- 
phlet. Forest policy is essentially one of conservation 
of all existing forests and expansion in bringing on 
to the ground additional forest areas where they are 
obviously required, whether of indigenous or exotic 
species, both on uplands and plams. Not only pro- 
-duotivity, but also protective scenic and recreational 
facilities, should be considered in the objectives. In 
short, a national forest policy should be drawn for 


1 
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the maximum understanding and enjoyment by the 
publie of those’ economic and social benefita which 


-foresta alone oan confer. 


Courtaulds' Sclentific and Educational Trust Fund : 
Postgraduate Research Scholarships for 1954 


Тнв Courteulds' Beientifls and Educational Trust 
Fund has recently announced the award of its post- 
graduate scholbrahipe for 1954, these being the sixth 
such awards to be made since the formation of the 
Fund in April 1948. The Fund provides for the 
establishment and maintenance of scholarships to 
encourage study and research m those branches of 
natural science which may be thought likely to 
assist the textile, plastics or other allied industries. 
Postgraduate research soholershipe in в branch of 
science. related to the textile, plastics and allied 
mdustries (maximum of £400 for one year only, but 
renewable for further periods) have been awarded to 


‘the following for research at the places indicated : 


C. 8. Chadwick (Manchester College of Technology), 
K. H. Garrett (Imperial College of Science and 
Technology, London), J. H. M. Hill (The Queen’s 
University, Belfast), R. M. Hochestrasser (Univerarty 
of Edinburgh), R. Johnston (University of Lrver- 
1), G. R. Kotten-Kaye (Royal College of Science, 

ial College of Science and Technology, London), 

J. H. Oxley (University College, London), P. R. 
Sewell and R. Worrall (U: of Birmingham), 
and T. O. Stening (King's College, London). Post- 
graduate research scholarships in textile technology 
(£320 for the first year and £360 for the second year) 
have been awarded as follows: E. Attle, 8. L. Fitton, 
K. Jarnell and A. Powell (Manchester College of 
Technology) D. Hardisty, W. G. Kaye, J. A. 


Leethley А. Selwood (University of Leeds), and 
C. D. W (Notünghame and District Technical 
College}. 

Royal Technical College, Glasgow: Report for 


952-53 s 
Тин report on researoh for the seesion 1959—58 
carried out at the Royal Technical College, Glasgow 
1954), gives & brief indication of the range 
of research in progress in tho Departments of Mathe- 


. Matios, Natural Philosophy, Chemistry, Technical 


Chemistry, Metallurgy, Civil and Mechanical Engin- 
eermg, Electrical Mining Engineering, 
Architecture, Town Planning and Building, Pharmacy 
and Bakery, Textile Technology and of Industrial 
Administration. To most of theee departmental 
summaries в list is appended of the most important 
publications during the year, with abstracts, and the 
titles of théses approved for higher degrees are also 
listed separately under ta. The report 
replaces the former J of the Royal Technical 
College, the publication of which has now ceased. 


Colonial. Service : Recent Appointments 

Tae folowing appointments have recently been 
made m the Colanial Service: P. 8. Castle and L. F. 
Derraugh (agricultural officers, Gold Coast), senior 
agricultural officers, Gold Coast; W. E. M. Logan 
(regional assistant conservator of foreste, Tangan- 
yika), deputy chief conservator of foreste, Tangan- 
yika; R. G. Sangster (deputy chief conservator of 
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services, Northern Region, Nigeria; R. I. MoQuistan, 
agricultural officer, Sierra Leone; J. B. Taylor and 
B. Woodhead, agricultural offioers, Nigeria; R. К. 
Olaydon, veterinary оћоег, Nyasaland; М. R. E. 
Durand, veterinary offüoer, Kenya; D. Bleackley, 
geologist, British Guiana ; D. I. Nicholson, ecologist, 
North Borneo; D. Slater, veterinary officer, Nigeria. 


Announcements 


To mark the bioentenary of the birth of William 
Murdoch, pioneer of the gas industry, a Murdoch 
Memorial has been by the Institu- 
tion of Gas Engineers, which will be delivered by Dr. 
Alexander Fleck, chairman of ial Chemical 
Industries, Ltd., in the Lecture Theatre of the Royal 
Institution, Albemarle Street, London, W.l, on 
October 5, at 6 p.m. Admission to the Lecture will 
be by ticket. Further information can be obtained 
from the Secretary of the Institution at 17 Grosvenor, 
Crescent, London, 8.W.1. 


Тип Scottish Group of the Nutrition Society is 
holding a symposium at Dundee on October 23 dealing 
with “Disorders of the Almentary Tract and their 
Papers will be read that dezl 
with the absorption of vitamins, minerals and fat, 
and also on the subject of food allergies. - Further 
information can be obtained from Prof. R. B, Hunter, 
Department of Pharmacology and Therapeutics, The 
Medioel School, Queen's College, Dundee. 


Tes Sciences Committee of the Soientiflo Film 
Association is arranging a meetmg to ‘take place in 
the theatre of the Shell Film Unit, Shell-Mex House, 
Strand, W.C.2, on October 14, at 6.30 p.m., for the 
mtroduction and exhibition of films made to record 
or illustrate advances in chemical research—pure, 
physical or applied. The meeting is to demonstrate 
how film-making can implement investigational work. 
The meeting is open to the publio. 

Tum sixth Canadian High ا‎ Forum, which 
is devoted to all aspecta of high ymer chemistry, 
will be held at College, S Ontario, 
during April 14-15, 1955. цао to the Forum 
should be sent as goon as possible to the programme 
chairman, Dr. H. L. Wiliams, Research and Develop- 
ment Divimon, Polymer Corporation, Ltd., Sarnia, 
Ontario, and confirmed with a two-hundred word 
abstract not later than February 15. Inquiries re- 

accommodation should be directed to Mr. 
. B. Fensom, of Ridley College. General information 
on the Forum can be obtained from the 
treasurer, Dr. D. G. Ivey, Department of РҺуне, 
University, Toronto, Ontario.  : 


Ax official Catalogue of thé National Collection of 
Yeast Cultures is now available fram the Brewing 
Industry Research Foundation, Nutfleld, Redhill, 
Surrey, where the Collection is maintained. 


Евватом. ‘The report of the Royal Meteorological 
Soaiety’s Vena s on “The Upper Atmosphere” 
(Nature, August 21, p. 884) contains an moorrect 
statement about the directions of F-region move- 
ments observed from the Jodrell Bank 
Btation. In the auroral rone the drift movements 
are predominantly towards the west during the period 
09-21 hr. and towards the south-east or south-west 
thereafter. In the zenith the movements are towards 
the west during 18-01 hr. and towards the cast 
during 01—05 hr. A detailed account of these observa- 
tions is given Maxwell and Dagg (Phi. Mag., 
45, 551; 1064). 
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SOCIETY FOR THE STUDY OF FERTILITY 
ë l . ANNUAL’ CONFERENCE 


HE annual conference of the Society for the 
-Study of Fertility was held in the Meeting House 
of the Zoological Society of London during July 
32-23, when the opportunity was also taken to 
celebrate the fifth anniversary of the Society’s 


carried out at the Male Subfertility Olinio at Bristol, ` 
followed by в group of three papers from the Depart- 
ment of Anatomy, Liverpool, by Prof. R. G. Harrison 
and his colleagues, on some fundamental aspects of 
the structure and function of the rat testis and the 
male accessory organs. In the first paper, concerned 
with the inftuenoe of freezing temperatures on the ° 
ret testis, Prof. Harrison and Miss Jean Macdonald 
elaborated in detail their thesis that the adverse 
' effects of low temperatures on spermatogenesis are 
due directly to ischemia. Next, E. W. Macmillan 
ve an &ooount of his experimenta on the anatomical 
in the male which determine the normal rate 
of disposal and dissolution of epididymal spermatozoa, 
and which predispose to the formation of spermato- 
ooele. E. J. Clegg described the response of’rat 
accessory glands to the interruption of arterial blood 
nippy. $ пыш на үе а oe nore 
ons DM 5 glands cease to secrete 
fructose ia a good i tion that the blood-flow in 
the scoessory ке а organs is of decisive 
signifloance for oo aition of the seminal plasma. 
Dr. Cecilia Lù 


е (six deis after fertil- 
ization), but that the content of this sugar begins to 
increase markedly as implantation progresses. This 
is in contrast to the content of bicarbonate ions, 
which in the unimplanted blastocyst are almost thros 
times more concentrated than m the maternal blood 
but which decrease to maternal serum-level after the 
implantation. The remarkably high oontent of 
bicarbonate, in the free-lying blastocyst coincides 
ie ee шокш 
uterus of carbonio anhydrase, the rino-protein enzyme 
which is well known to be concerned with bicarbonate 
metabolism in the animal body. From Dr. Lutwak- 
Mann’s 


ову of peasing ic E ma blood 
into the b cavity. 

This paper was followed by & of three 
os cp ee ifferent clinical 


The session on thd next day opened with a paper 
by Dr. E. J. Farris (Philadelphia) on the value of 


ovulation timing in the sterile oouple, followed by 
two other from abroad: Dr. G. E. 
Seegar Jones perme id who discussed the relation- 
ship between adrenal h; lasia and’ fertility, and 
Dr. Raoul Palmer (Paris), describing the use of 
cosliscopy in the diagnosis of reproductive disorders 
in women. The ‘papers centred largely on 
the problem of male and physiology 
and biochemistry. Dr. G. I. M. (London) 
commented critically on the value of testicular 
biopsy as & clinical procedure. Dr. A. B. Parkes and 
Dr. P. Spensley, from the National Institute for 
Medical Research, Mill Hill, reported on their experi- 
ments with ‘Rehibin’, a condensation product of 
gentisio acid, and on oertain other new maoro- 
molecular polyacids in relation to their action on 
hyaluronidase and the fertilizing capacity of rabbit 


pacity 
‘Rehibin’ and similar polyhydroxybenzoio вой con- 
densation products are not ioidal 


effeot 

with by Dr. M. W. H. Bishop (Cambridge), 
reported also on the use of a new taining 
artificial medium in the practice o semen ргевегув- 
tion. He was followed by Dr. T. teneur dE 
who spoke on the biochemical mechanisms under 

lying the action of spermicidal agente, and on his 
recent investigations which make it possible to di- 
tinguish olearly three groupe of spermicidal sub- 
stances : enzymic inhibitors, which act directly upon 
certam in reactions in respiration 


Sono р 0 e аш ош ud bo. 
protein and other protein-oonstituents of the sperm- 
oell. 

As in previous years, the par id 
Conference will be published by W effer and 
Ltd, Cambridge, as a se fe QUUM 
the Proceedings of the Society for the Study of Fertility. 


METEOROLOGY AND SCOTTISH 
AGRICULTURE 


WO рооза were held by the Royal Meteor- 
ological Soaiety ва таг of ite summer meeting 
during July 15—17 in the Natural Philosophy Depart 
ment of the University of Edinburgh. The first was 
on ‘The Upper Atmosphere” (see Nature, August 21, 
р. 884), and the second, which was held on July 17, 
was devoted to. “Meteorology and Scottish Agri- 
culture". The first speaker at this latter symposium 
was Dr. John Grainger Ан ыйы жууш адс 
College, Auchinaruive), who suggested, by M isum 

pxamples, that studies 
liiite and diseases Should consider fondos. on 
the host plant, m addition to those on the parasite. 


. 404 


The attainment of a soil temperature of 45° F. 
(7-2° O.), for example, imposes an initial limit to the 
activity of larvæ of the potato root eelworm, with 
no such limit to growth in the early Epicure potato- 
host. This bas important economic and pathological 
repercussions, and the growth of such early oropa 
provides, moreover, the only cultural poeeibility of 
obtaining even moderate yields on infested land. 
Low incidence of olub root disease of swedes is 
associated with a relatively high soil temperature in 
. July, relatively high amounts of t sunshine in 
June, July and relatively low ramfall in 


тае 
for the grower would be to control soil moisture in 
September and October. 

A second paper by Dr. Grainger, in which he had 
collaborated with J. L. Sneddon, E. de C. Chiaholm 
and A. Hastie (Auchinoruive), reported that higher 
yielda of barley grain are related to lower maximum 
air temperature and higher rainfall in Jung. The 
production of bean grain is stimulated by higher 
average maximum air temperature in May, lower 
bright sunshine in June, and higher rainfall in July. 
Yields of oat grain are higher with lower average air 
temperature in July, and wheat grain with lower 
average air temperature in April and higher rainfall 
in July. Winter varieties of wheat give higher yields 
of grain in addition to these correlations with 
climate in April and July, there is a lower amount 
of bright sunshine in March. The practical value of 
-the resulta lies in the precision they bring in sug- 
gesting that conservation of soil moisture is most 
necessary in particular months for each crop in a 
given area. ў 

Dr. Е. L. Waterhouse (University College, Dundee ; 
University of Bt. Andrews) gave detailed aascesments 
of seasonal ‘and diurnal differences in ‘climate within 
бог ыды кысы of Ine. Tha 

elopment and successful exisbenoe of Insecta. The 
differences are mainly related to the height, 
and mode of growth of the crop and also to 
angle of the sun'a rays. A matted basal layer of 
dead grass in wild grassland, or the oo-axistence of а 
clover стор in hay and silage flelds, maintains a oool 
humid & here next to the ground. This is 
` favourable to Insecta when more arid conditions exist 
at higher levels, where wind speed'is the most sig- 
nificant factor. These varying conditions can make 
available to an insect & considerable of body 
temperatures and states of water-loas during periods 
of insolation. The presence of broad-leaved weeds 
oan interfere with the relatively uniform habitat 
ee түшен 

A preliminary report on continuous records of 
profile soil tures within an afforested area 
was given by Dr. J. R. Н. Coutts (Soil Science 
University of Aberdeen), who said 

that mean annual temperatures were found to be 
ето the same throughout the soil profile, 
ut that inversions of the profle oocurred in April 
and August. Future resulta from this study should 
yield information of considerable importance. Mr. 
J. M. Oaborn (Forestry Department, University of 
Edinburgh) reviewed work on the effect of shelter 
belta on the climate of the areas influenced by them. 
He laid streas the density of the shelter. A 
completely dense belt, for example, is 80 per dent 
ineffective at 10 heights away in the lee, whereas & 
lega-dense belt is effective 15 heights away, and & 
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density of 50 per cent -has been found to be the 
most effective. In detail the ture in the lee 
of & shelter belt is often 1? F. higher than in the 
open, during thé day; relative humidity is about 
3 per cent leas in the lee, and soil moisture is about 
1 per cent higher in this area. Crop yields have also 
been found to be higher in the lee of shelter belts. 

Мг. Е. H. D. Green (Nature Conservancy) oon- 
sidered the importance of climate and clmatic 
studies on the ecological work of the Oonservancy. 
One important conclusion- is that the climate and 
conditions in mountain-top valleys should not be 
oonsidered on в basis of their floor altitude, but as 
part of the mountain itself. An indirect effeot'of 
summer rainfall on ср to phosphatio 
fertihzers was mentioned by Dr. A. M. Smith and 
Dr. K. Simpson (East of Sootland College of Agri- 
culture, Edinburgh). It ів fairly common knowledge 
that response to phosphatic fertilimers tends to be 
small in a dry season and high in в wet one. It was 
found, however, that the reoovery of 
phosphorus is more closely related to sol pH than ' 
to summer rainfall. The oorrelation between phoe- 
phate recovery and soil pH. is, nevertheless, much 
mofe significant when the effects of summer rainfall 
are eliminated. 

The i served & most useful purpose, 
Biologists and meteorologists have remained separate 
for too long, and it is to be hoped that thia conscious 
joining of their foroes may be followed by further 
similar meetings. 


E 


ROYAL GREENWICH 
OBSERVATORY 


ANNUAL REPORT FOR 1953-54 


HE annual report of the Astronomer Royal for 

the period May 1, 19053—April 30, 1954 deals as 
usual with three seperate sections of the Royal 
Greenwich Observatory ın Greenwich, Abinger and 
Herstmonceux*. The Greenwich Octagon Room, 
which was formally opened on May 8, 1952 (referred 
to in last year’s report), is accessible to the public, and 
Halley's transit and Bradley’s zenith sector are dis- 
played in the room, as well as copies of various old 
prints of the Observatory. А considerable amount of 
work has been done to the New Building, and the 
hot-air furnaces have been overhauled; repair and 
maintenance work has been carried out in the ald 
buildings, and the boundary fenoes have been i 
and A new boiler has been installed 
for heating the Record Rooms and Time Department 
Office. 

The Yapp 86-in. reflector has been used with the 
gingle-prism spectrograph in continuation of observa- 
Hits df the кыл] sare of thë: Yerkes Atlas, and 
86 spectra of 74 stars have been secured. During 
October 80—April 26, while the 21-ft. eclipse 
was under test, the instrument was out of use. 
last year’s report reference was made to the 
to televise Jupiter and ita satellites, and on, January 
18 the scheme was carried out with great success ; 
unfortunately, the next night, on which a full-scale 

was scheduled, was cloudy, and a ‘stand- 
by orana had to be substituted. 


of the Astronomer Royal to the Board of Visitors of the 
Royal бон Viaitation of 


Annual 
Royal Observatory, June 12, 1964. 30. (Horstmoncenx : Sorel 
Greenwich Observatory, 1 
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. Observations at the. Magnetio Observatory, 
Abinger, are go disturbed by the local electric ral- 
ways that the Board of Admiralty has a) in 
inciple, its removal to a site near North 
п. It is highly desirable that observations in 
the new site should begin not later than the middle 
of 1957, and an overlap of observations with those 
at Abinger of at least a year will, it is hoped, molude 
the International Geophysical Year. If it does, the 
magnetic data for that year would then include 
resulta from two observatories in the south of Eng- 
land and from the two northern observatories at 

‘While substantial progress in the removal to 
Herstmonceux has been made. it ie disappointing 
that delays in the construction of the meridian group 
of buildings have taken place; the transit oirole 
buildmg is still unusable, and thé photographio 
zenith tube building has only reachéd the foundation 
stage. The decision by the Admiralty that no official 
houses for the observing staff will be provided at 
Herstmmonceux imoreases the need for close oo- 
ordination between the buildmg at the 
Observatory and the provision of houses for the staff 
through the local Rural District Council. The delay 
in the completion of the consulting architect’s plans 
for the buildings to house the Time the 
Nautical Almanac Office and the ops will stall 
further the date of the removal. 

Mr. J. Evershed has presented the Observatory 
with the principal perte of his solar spectroscope 
from his private obeervatory at Ewhurst; these 
include a coslostat for a 15-in. mirror, а train of three 
large liquid prisms and many всоеввогу items. He 
had previously presented the Observatory with a 
pair of large solid glass pri of 45° angle and a 
21-ft. collimator lens. "Tho larg 
80° angle which the Royal Society had lent him 
has been transferred to the Observatory. 

Cosmic ray recording with the Clintel apparatus 
has been continued, but some of the date obtamed 
were unreliable: some modification of the apparatus 
has, in consequence, been done. The investigations 
of the atmospheric coamio-ray v effect have 
been discontinued because the slit in the solar dome 
was found to be too narrow for a satisfactory 
A project of high-energy shower 
has been given some consideration. 

The “Nautical Almanac” for 1955, which was 
published in April, contains в list of observatories, 
the first it has given since 1941, and, generally 
speaking, the list is confined to those observatories 
of which the work demands a knowledge of accurate 
values of the geographioal co-ordmates. To comply 
with the recommendations of the Intemational 
Astronomical Union made at the Eighth General 
Assembly in Rome in 1052, the first part of the 
“Nautical Almanac” for 1960 has been completely 
redeaigned, and p ions of copy for 1960 will 
soon. be started. has been made in 
the calculation of the ephemerides of the sun and 
planete for the years 1960-80. In the report of the 
Observatory for 1952-58, reference was made to the 
preparation of illustrative examples for the use of 
different methods of calculating tions of 
comete and minor planeta for the third volume of 
"Planetary Co-ordinates’, апа Encke's method has 
been oompleted, while Hansen's method is nearly 
finished. Some progrees has been made with the 
method of variation of elements and with Herrick’s 
method of variation of parameters. In connexion 
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with the “Star Almanac”, the 1955 edition of which 
is expected to appear in June, it is interesting to 
KON Ghat di row. nd оона Succus acd chat 
repnnte have been necessary in 1953 and 1954 in 
spite of printing increased numbers. 

The figuring of the 98-in. disk of the Isaac Newton 
telescope haa been suspended ing further testa 
in August during the works holiday period, when 
there wil be an absence of vibration from heavy 
machinery. The broad features of the demgn of the 
mounting have bean decided: it will be an offset 
fork mounting with polar axis in the form of an 
inverted and truncated cone. 





INDIAN ASSOCIATION FOR THE 
CULTIVATION OF SCIENCE 


ANNUAL REPORT FOR 1953—54 


TE annual general meeting of the Indian 
Association for the Cultivation of Science was 
held on July 30 at Jadavpur, Caloutte. Prof. Р. 
Ray, acting director, in presenting the annual report 
on the Association for 1953—54, said that the sir 
research departments, the library, the workshop and 
the administrative office continued to function 
actively for the third year in the new research 
laboratory building at Jadavpur. The Association 
has prepared a five-year plan of development, 
covering the financial years 1954-59, which envisages, 
for the existing departments, the expansion of 
facilities with respect to equipment and staff so as 
to consolidate the t research activities and 
also improve the level of efficiency, but does not 
involve establishment of any new department. For 
the five years 1954—59, the non-recurring require- 
ments of the Association for equipment, standard 
reference books, etc., have been worked out at 
Ra. 1,188,200, and the S development under 
land and building would involve an expenditure of 
Ra. 1,771,898. During the same period the normal 
reourring grant for running the Association wl 
have to be increased from Re. 465,630 in 1954-55 
to Re. 777,415, thus requiring & totel sum of 
Ба. 8,227,502 for the entire five-year period. It зв 

that the Association's non-recurring demand 
wil be met by the Government of Indie and the 
Government of Weet Bengal in the proportion of 
2:1. The present recurring charges will contmue to 
be borne by the Government of India, and ıb is 

that the additional requirements will be 
also borne by the Governments of India and of West 

in the proportion already mentioned. 

Prof. Ray reported that the Association has under 
operation four research schemes of the Council of 
Scientific and Industrial Research of the Government 
of India, three research schemes under Prof. 8. К. 
Palit and one under Prof. B. N. Srivastava. The 
Government of India, through the Ministry of 
Natural Resources and Scientific Research, has 
established, a number of senior and junior scholar- 
ships for providing research training to deverving 
students at the Association under the Scientiflc 
Man-Power Committee Schame. 

During the year the Association sterted & pub- 
lication section and undertook the publication of a 
number of books and monographs, including a book 
on the history of science in Bengali, “Віјпапег 
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Itihas”, by Sri 8, N. Ben, which was subsidised by 
the Government of Bengal, “Nuclear Induction”, by 
‘Dr. A. K. Saha and Sri T. P. Das, and a monograph, 
"Non-aqueous Titration”, by Dr. S. R. Palit, Dr. 
M. N. Des and Sri G. R. Somayajulu. Of the lectures 
- given,during the year, Prof. G. L Finch, who was 
awarded the Agsociation’s Jay Kissen Mookerjee 
Gold Medal for 1950, delivered & course of three 
lectures on electron optica and study of surfaces, 
crystal growth in electro-depoaition and in’ surface 
reactions, and poliah, mechanical wear and lubrica- 
tion; and another course of three lectures was given 
` by Dr. J. N. Ray, as Cooahbehar professor for 1949, 
. T ор meum and the role of some 
‚‚ Plant nucleotides in, phosphorylation of glucose, 
^ eur&riform drugs and their action and Mad ien 
The Ripon feasorship lecture for 1950 was de- 
livered by Prof. T. R. Seahadri, who spoke on a line 
"of investigation in the. field of plant drugs and 
insecticides, and Dr. 8. К. Banerjee, Dr. M. 8. 
Krishnan and Dr. D. 8. Kothari, the Ripon pro- 
feeeors of the Association for the years 1048, 1949 
and 1950, delivered lectures on, respectively, Hima- 
layan earthquakes; ancient Indian iron- ore and 
ite manufacture, the топ ore deposits in India, and 
the modern iron industry in India and its future 
; and recent advances in statistical thermo- 
‚ Dr. Dilip Kumar Banerjee was awarded 
the Sri John Wood Burn Medal for 1950 and gaye 
в lecture on steroid synthesis. Dr. J. O. Ghosh, the 
retiring president of the Association, delivered the 
Memorial Lecture, speaking on the petroleum in- 
dustry with special refarence to India, this being the 
occasion of the fiftieth anniversary of the death of 
d дыр үн» Lal Sirear, the founder of the 
iation. symposium on hi lymers, 
inchiding rubber, resins and susto ca fibre, Was 
organized during the year by the Department of 
Physical Chemistry of the Association, and was 
followed by в very successful three-day summer 
course on the subject. 


тву study of coal, X-ray study of 
glass, crystal magnetiam, aryogenios, and semi- 
conductors. Investigations carried oub in the 


Department of Optics have related to ultra-violet 
absorption spectra or organio substances in the 
solid state at low temperatures, Raman spectra 
of some organic compounds in the solid state 
at low temperatures, Raman spectra of organic 
oompounds in the vapour state, Raman of 
liquids and solutions, relaxation time of polar mole- 
cules m the liquid state, abeorption of ultra-high- 
frequency radio waves by organio liquids, absorption 
of microwaves by organic liquids, and cosmio rays. 
In the Department of Theoretical Physics, inveeti- 
gations were carried out in meson fleld theories and 
nuclear scattering, Born approximation and its oon- 
` nexion with covariant tion theory, capture 
of electrons by ions passing through gases, coamology, 
and nuclear ahell structure model. The Physical Chem- 
` istry Department has conducted its research activities 
` under two broad headings : Bee 
, and general physical chemistry. Under high-polymer 
chemistry some of the problems investigated relate 
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to chain transfer in vinyl polymerization, oopolymer- 
ization, kmeti and cham transfer studies in poly- 
merization initiated by hydrogen peroxide, vinyl 
polymerization with metallic soaps, kinetics and 
chain transfer studies with substituted peroxide and 
&ronitrilee synthesis of hydro peroxides and their 
use in polymerization, polymerization in the aqueous 
phase, physico-chemical studies on cellulose com- 
pounds, polyelectrolytes, studies on reaction kinetiog, 
fractionation and distribution of polymers. Kinetics 
of the decomposition of peroxides, studies in oo- 
solvency, non-aqueous titration, alkalimetrio determ- 
ination of mercury, and measurementa of dipole 
moment constituted some of the problems of study 
under physical chemistry during the year. 
In the Department of Organio Chemistry, work waa 
carried out m diterpenoida, dicyolio terpenes, steroids, 
polynuclear .aromatio hydrocarbons and related 
subjects. The chemistry of co-ordination complexes 
and analytical chemistry were the two broad subjecta 
for investigation by the research workers of the 
Department of Inorganic Chemistry. 

The complete Council of the Association is as 
follows: President, Hon. Sri C. C. Biswas; Viss- 
Presidents, Prof. 8. K. Mitra and Dr. K. S. Kmshnan ; 
Director, Prof. M. N. Saha; Members, Prof. N. R. 


Sen, Dr. Atmaram, Dr. B. О. Guha, Dr: Triguna бер, 


Prof. P. C. Mahanti, Sri Ramani Mohan Roy, Dr. 
J. C. Ghosh, Dr. Hiralal Roy, Dr. B. B. Dey, Dr. 
8. R. Bose, Sri J. M. Ben and Dr. D. N. Wadia; 
Trustee Member, Hon. Mr. Justioe R. P. Mookerjee ; 
Nominees of the National Insite of Sotences of 
India, Dr. К. N. Begohi and Prof. D. 8. Kothari ; 
Nominees of tha Government of India, the Secretary 
of the Ministry of Natural Resources and Scientific 
Research (or his nominee), the Educational Adviser 
to the Government of India (or his nominee), Sri 
C. B. Menon, and the Joint Secretary to the Ministry 
of Finance, Government of India; Noménes of ths 
Government of West Bengal, Dr. D. M. Ben; and 
Professor Member, Prof. B. N. Srivastava. 
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MELLON INSTITUTE, PITTSBURGH 
ANNUAL REPORT FOR 1953—54 


HE annual report of the president of the Mellon 

Institute, Dr. E. Б. Weidlein, to the Board of, 
Trustees for the year ended February 28, 1954*,. 
refers to growth in the size of fellowships in operation 
and an inorease in ive fundamental pro- 
jecte. Almost a of the Institute's expenditure 
of 4,875,712 do was spent on investigations in 
pure science in the Institute's err research depart- 
menta and on eleven fellowships, 181 members of the 
Institute being engaged in pure science research 
projects. 388 members were engaged in the.sixty- 
five fellowshipa in applied science, and, of forty-nine 
multiple fellowships and twenty-seven individual 
fellowships listed as in operation during the year,. 
two had been proceeding for forty years, five for 
thirty-five, one for thirty, ten for twenty years and 
twenty-five others for more than ten years. 

In the Department of Chemical Physics the Raman 
spectrum of dicyanoacetylene has been redetermined 
on а larger sample, using a new grating in the Raman 

* Annual 
ьо ерш Reo ot Mites quie Шш ДЕУ 
Research, 1964. 
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gpeotrograph. The Raman-active fundamental 
postulated at 260 am.~! in earlier work haa now been 
observed at 263 ош, and the vibrational spectrum 
of hexafluoro-A'-butyne has been interpreted in 
farrly complete detail. An extensive survey was 
made of the alkalh metal content of calcite marbles 
by emission spectrographio analyms, and an earlier 
hotographio technique for the study of the dif- 
ion structure of carbon black has been replaced 
by a speedier and more accurate X-ray spectro- 
metric method, m whith the mondchromatization of 
the X-ray beam is achieved through the low 
sensitivity of the argon-filled Geiger tube for the 
short wave-lengths of the white radiation, and a 
small residual correction made empirically. An 
improved quantitative method has been developed 
for ш: crystallinity in elastomers, and an 
instrument has been constructed for the precision 
measurement of linear distances on diffraction films. 
In the Physical Chemistry Department the Mellon 
Institute digital ter was being built for a new 
Department of Applied Mathematica, and is of the 
low-speed magnetic drum type with large ee 
capacity. At the end of the year this 
was combined with the Department of Physical 
Measurements, which has been responsible for several 
advances in the application of thermal diffusion to 
the separation of organio liquids, and has recently 
modified the gas-adsorption apparatus so as to 
permit the use of krypton or argon-gas for surface- 
area measurements of materials with low area. In 
the Department of Instrumentation a method has 
been devised for the determination of humidity based 
on the titration of a odncentrated solution of lithium 
bromide with water until the solution humidity 
balances the atmospheric humidity, and a prelimmary 
study made of the electrical pulee transmission 
аы ар of sodium chloride solutions. 
rogramme of research on drug standards which 
oontinued for twenty-three years in the 
Department of Organic Chemistry has now been 
divided, leaving the Department responsible for 
aromatic chemicals and surgical supplies. It is hoped 
now to turn attention to the development of sys- 
tematic schemes for distinguishing chemically the 
nee ete шшш нне 
sn rin value, and to the investigation of the 
heteropoly inorganio acids m the determination 
of. ограпіо bases. In the Division of Analytical 
Chemistry an attempt was being made to develop a 
scheme of analysis for sulphur compounds in crude 
oil and petroleum fractions, while the study by the 
Division of Microbiology and Mi of the 
bacteriol: of bituminous coal-mine effluenta has 
given & o understanding of the bacterium 
responsible for increasing the formation of acid from 
sulphuritic materials associated with bituminous coal. 
the investigations of the pure science 
fellowshipe noted in the report may be mentioned 
those on techniques for asoertaming the quantitative 
distribution of pollution from industrial or other 
sources over large geographical areas, in which, for 
ex&mple, an hourly dust-fall gampler was developed, 
and the work on simpler and more reliable apparatus 
and techniques for ing dust loading in stack 
Resulta already obtained in a long-range 
investigation in the toxicological laboratory have 
demonstrated that the acute toxio effecta of fine 
synthetic and natural inorganic particles may be of 
fundamental importance in explaining the action of 
fine particles on lung tissues. Zinc dust fires and 
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rino losses in metallizmg operations were under 
investigation to learn why frequent fires occurred ın 
the dust-collector system, and to see if rino losses 
through the dust collector could be reduced. Pre- 
liminary studies were made in the logy of 
eighty newly available chemicals and more advanced 
investigations on thirteen other compounds likely to 
be retailed. The plastisol shoe-pillar devised under 
the multiple fellowship on orthopedic appliances has 
relieved some two hundred cases of foot distress, an 
improved knee lock has been developed for an 
alummium tubular brace, and the project on the 
traction brace has supplied & means of walking for 
persons with missing or dislooated hip jointe. 

Fundamental researches in glass science have 
included the design and aasembly of microwave 
apectrographic equipment for following paramagnetic 
resonance absorption, the spectrophotometric study 
of the colour centres of irradiated natural crystalline 
silica samples, and the study of glas surfaces. Under 
the multiple fellowship on the properties of synthetic 
rubber, moreesed. attention has been given to mole- 
cular size, chain stiffness and the extent to which 
the long-chain molecules may deviate from lmearity 
because of b . A semi-quantitatrve method 
has been developed for estimatmg the degree of 
branching ш diene polymers, and research on the 
dynamic and flow properties of concentrated solutions 
of polymers has resulted in а theory of flow of visco- 
elastic materiale which accounts for non-Newtonian 
viscosity, dynamic behaviour and the ‘normal strees' 
or Weimsenberg effect. The fellowship on artiste’ 
materiala has succeeded in isolatmg factors involved 
in the ageing of spirit varnishes and in developing 
materials superior in each respect. Under the multiple 
fellowship on computor components two novel devices 
for storing binary information were developed and 
tested, and the non-linear voltage-current character- 
istics of semi-conducting materials were further 
applied in constructing complete logical switching 
circuits. 

Researches under the applied science fellowships 
included the development of an improved synthetic 
lubricant for horological instruments ; the improve- 
ment of selenium power reotiflers ; the development 
of Improved methods for testmg the effect of 
weathering on glazes and coating materials for 
bricks and tiles, and of a more satisfactory method 
for determining the refractoriness of materials used 
in industrial furnaces; and studies of the dynamio 
properties of glass at tures in the trans- 
formation region, whioh poinó to the poæibility of 
manufacturing glass with a permanently oriented 
structure. The ceramic chemicals fellowahip has 
concentrated its effort оп simphfying enamel formu- 
lations во ав to determine more-precisely the effecta 
of varying amounts of single components and -of 
combinations of two or more components. Under 
the abraaive grinding wheel programme, investigation 
of factors which influenoe residual stresses in ground 
surfaces of tool steel has been extended to a study 
of the effect of grinding severity on residual stresses” 
in ball- ing steel. Another fellowship is exploring 
the chemical behaviour of silicon carbide with the view 
of finding new uses for this compound ; the chemical 
storage fellowship has investigated widely the storage 
of aminoethyl aloohol, tallow, raw sewage 
sludge, calcium carbonate and acetylene, and much 
work was done on the овове of cracking in makmg 
welded joints and on the properties of the metal in 
welded jointe. Further progress is reported in the 
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development of the icosasphere, а new type of 
spherical tank, and research continued on oom- 
ponents for supersonic wind tunnels, as well as on 
the 'Btypol reains, a series of liquid thermosetting 
materials devised by the Robertson multiple fellow- 


desired degree of resistance to spontaneous, incidintel 
or deliberate ignition and has studied m the fleld a 
number of methods of extinguishing refuse fires. 
The multiple fellowahip on acid recovery has 
extended its soope to include the investigation of 
other wastes from the manufacture of steel, besides 
spent pickle liquor, and survey of literature on the 
toxicity to aquatic and animal life of substances in 
streams and on tastes and odours has induoed an 
investigation to determine whether a balance between 
phenol-oonsumig and phenol- roduoing organisms 
can result in & phenol 


the treatment and disposal of industrial wastes, the 


the suitability af plastio pipe in «low pre 


tribution system Study of the 
iy шы ты ны шыш 
leading to new concepts of the function of additive 

and work on hydrocarbon 


and physical and engineering i theory 
has been formulated which tes the solubility of & 
gas in wax to the critical constants of both solvent 
and gas. 

A chemioal study of the pyrrole pigments and their 
relations to the chlorophylls and hasmins was resumed, 
while that of the chemical сарони of petroleum 


, analytical techniques for measuring the 
properties of small Further detailed 
research was conducted on the factors affecting 


absorbent efficiency in cane-sugar refinery operations, 
experiments on the variation in composition of 
gases dissolved in purée fruit and vegetable producta 
Over prolonged storage confirmed thet o fundamental 
reaction in discoloration is oxidation. Most of the 
end-products of the discoloration of fruit and 
vegetables are small enough to go through a dialysis 
membrane. Compositions containing  piperonyl 
butoxide have now been shown to be safe and 
effective iti for protecting grain and other 
stored p ur om оаа NC s = 
emulsions have been obtained which 

оовібу at high solid content and yield oe Ка 
in clarity, Mime dud о ke avatar озсо 
obtainable from alcoholic solutions. Investigations 
of industrial fabrics have centred on the improve- 
ment of dimensional stability and resistance to heat, 
water and chemicals, and those on alkyd reains indicate 
the value of 1: 8-dimethyl-3-hexónolide 88 oom- 
ponent. Work on the utilization of non-ionic gurface- 
active agents has progressed, and much was done on 
test methods for evaluating soil conditioners and on 
the utilization of vinyl reams and mliconee. 


- 


2 


МАТОВЕ 


basic alags. 


September 1, 1954 joa - 


ROTHAMSTED EXPERIMENTAL 
STATION | 


REPORT FOR 1953 


the annual report for 1953 of the Rothamsted 

Experimental Station*, rt is apparent to the most 
casual reader that the research staff of the Station 
have bean by no means idle durmg the year 
by the report. The rapid expansion in the of 
Rothamsted’s since the Second 
War—there are at present approximately three 
hundred and seventy people actively engaged in 


partment the assessment by 
laboratory and fleld teste of the agricultural value of 
water-insoluble phosphates is receiving attention in 
view of the attempts made by manufacturers to 
«озшш ih Ше па of dulphurio daid fon phosphatio 
fertilizer production. In general, the outstanding 
merita of water-soluble phosphates on most classes of 
land have again been evident, particularly when used 
as а starter dose placed close to the seed; but on 
Tanto phosphates havo Уот fona потрае 


insoluble phosphates have m resulta at вой. with 
to superphoephate. 


potatoes and swedes, а ао pes 
form gave resulta only 

te; silicophosephate gave good results 

with potatoes on very acid soila, but was markedly 
leas effective on moderately acid and neutral soils. 
On the other hand, 'Gafse' phosphate was ineffective 
for potatoes on even very acid soils. All three forms 
gave good results with swedes. Experiments with 
nitro-phoephates indicate that the phosphate in these 
compounds has & value akin to that in high-soluble 


Work on fertilizer placement with potatoes 
indicates that with moderate dressings better results 


и are applied. With horticultural orops— 

lettuce, cabbage, beetroot, broad beans and runner 
beans—better results are obtained by placement of 
fertilizer. 

In the Physis Department, work on the crumb 
structure of soils continues, and a technique for 
measuring the resistance of crumbe to dispersion ~ 
developed. Using this technique on grass and 
luoerne plota sited on a field that had been under 
arable cultivation for many years, ib has been estab- 
lished that two to four years under grass has 
materially mnproved the oohesion of the surface 
crumbs. By using a deep-rooted crop to dry out the ' 

the summer, the permeability of hea 
arm eg eo wis Gee ee Peleo] 
& point of practical importafice to those concerned 
with of heavy olay soils. 

A simple method for measuring the Чейой of. 
divalent ions in eoila flooded by sea water has been 
devised and will be used for estimating the dressings 
of gypsum needed. on such land to prevent breakdown 
of crumb structure during the next-few years. 

The production of antibiotics in the soil by certain 
Actinomycetes and their influence on combating 


bd of the Rothameted Hrpermnental Station for 
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'root-infecting fungi is being studied by the Soil 
Microbiology t. Such antibiotios tend to 
be adsorbed rendered inactive by certain soil 
constituenta, particularly the olay fraction, and 
attempts are being made to ascertain which Aotino- 
myoete antibiotics are least affected in this way and 
to measure their activity in various types of. soil. 
Pot experiments have definitely oonfirmed that root 
rot by Helminthosporum sativum -is significantly 
reduced by some of the Actinomyoete strains. - 
. The work on the nodule organisms of legumes has 
Peann eee каша, The nymber of nodules 
oping on the root is a determined 
y the susceptibility of: the root to infection 
dan by the lation of the nodule bacteria sur- 
rounding it, in the case of clover ib has been 
shown that hereditary factors influence the time at 
which the nodules first appear, the number of nodules 
produced and their effectrvenees in fixing nitrogen: 

In the Botany Department it has been eatablished 
dist morae OF the ill БЕСИ “GP axpeer of ANSATS, 
vanadium and molybdenum may be prevented by 
increasing the supply of iron, and farmers troubled 
with wild oat infestation will learn with interest that 
the ing of winter corn instead of spring corn will 
result m leasened germination, and production, of new 
seeds by this plant pest. 

Heat therapy as an aid in the control of plant 
viruses has received the attention of the Plant 
Pathology Department, with variable results. It 
would appear that viruses of spherical shape are 
inactivated by heat treatment but not rod-shaped 
viruses. Much information on other aspects of virus 
infection is contained in the report. 

The study of enzyme action is the main’ concern of 
the Biochemistry Department. Special attention id- 
being paid to ribonuclease in view of the fact that 

every plant virus hitherto obtained in a pure state 
Кы олло ув Rona OGL. Oxidative 
enzymes are also being studied, since plant hormones 
and. regulators are subject to enzymatic 
oxidation, and such enzymes by their effect on the 
concentration of thbee substances may play a part in 
the regulation of plant growth. The enzymic break- 
down of cellulose and chitin is also receiving attention. 

,Eelworms, which are becoming an increasing 
Menace to cereal and potato growers, are 
intenmvely studied by the Nematology Department. 
In attempts to combat this pest, endeavours have 
been e to discover resistant crop varieties and 
suitable crop rotations for infected land. One spring 
and two or three winter oat varieties appear to be 
resistant to stem eelworm attack, but no oom- 
meroa} variety of potato resistant to potato tuber 
eelworm was discovered. Attempts are being made 
to obtain resistant varieties by crossing odmmercial 
strains with Solanum tndigenum, which is resistant to 
eelworm attack. Work is aleo in progreas on root 
diffusates which stimulate the hatching’-of eelworm 
cysts, and on the control of eelworm by the applica- 
tion of chemicals to infested soils. 

In the Entomology Department the work ûn insect 
migration, on"the influence of weather on insect 

populations, on gall midges of economic importance 
and on aphid probleme has cortinued. Three, pointa 
of interest may be singled out: lepidopterous larvæ 


apparently develop and grow more rapidly when 
crowded. together than when solitary ; aphids do not 
normally unleas they have previously made 


нь however brief; and wheat bulb flies have 
been successfully bred under laboratory conditions. 
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The Bee Department’s report contains much of 
importance to apiarista. The fumes produced by 
adding smal! quantities of ammonium nitrate to 
burning smoker fuel provide a sunple anmsthetic for 
use when transferring bee colonies from one site to 
another a short distance away, smoe on recovery the 
bees lose their tendency to drift back to the original 
site. The known ability of -worker bees to cluster 
together when dispersed in an area in total darkness 
is agsociated with ther search for warmth and food, 
and, if a queen is ‘present, for "queen: substance’. 
Queen honey bees secrete on all parts of their bodies 
this ‘queen substance’ which is eagerly sought for by 
the worker bees, and 1s considered to be most im- 
portent in the maintenance of colony cohesion. A 
temporary shortage of supply of this substance or 4 
breakdown in ita distribution leads to toleration by 
the workers of eggs and larve in the queen oup cells 
and в consequent tendency to swarm. The report 
contains suggested rulea, based on this work, to be 
followed when introduomg to colonies mated queens 
of any age or stram. 

The Insecticides and Fungicides Department bas 
continued its work on particle size and toxicity of 
suspensions of contact insecticides, and on inseot 
esterases and their mhibitaon by organo-phosphorus 
compounds. The work on the relationship between 
the insecticidal activity and the chemical oon- 
stitution of pyrethrin-like compounds has now 
reached an important stage. By means of displace- 
ment chromatography four known active con- 
stituents have been separated from each other and 
from some inactive constituents of pyrethrum 
extract, and their relative toxicities compared. The 
report also contains much useful mformation on bio- 
assay techniques, toxicity-peraistence of insecticidal 
deposits, the mechanism of the selection of strains of 
insects resistant to insecticides, and, in the field, on 
the control of Aphis fabas on field beans, control of 
the vectors of potato virus and control of wireworma. 


CITY MUSEUM, BRISTOL 


REPORT FOR 1953 


HE two well- and excellently itus- 
trated bookleta*—the annual report of the City 
Museum, Bristol, for 1953 and the new handbook to 
Stratford Mil in Blaise Castle House Folk Park— 
bear unmistakable testimony to that invaluable 
tripartite combination, an 


The inside of the cover of the Museum report 
details activities and offerings of specimens, ool- 
lections and. services of which phan акы те 
proud, and the reporb shows the gretifying and 
growing response received. The main duty of the 
Museum is rightly taken to be the portraying of local 
history and local natural history, and the oommend- 
able progreas made is recorded in the succeeding 
departmental reports. ен шыл 
lections is being made to bri exhibition series 
into accord with both scholarship and 
contemporary museum display methods. The new 
the Committee for the Year 


COME р. uem, Bristol. Report of 

1 Deoember, 1053, Pp. ано 

Stratford МІП in Blaise Castle Park. Pp. 8+3 plates. б. 
(Bristol : e eed 19854 ). 
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дай GE ориу an been Opened and Vie бда 
series of Lias and Inferior Oolite ammonites in the 
Tutoher Collection classified and labelled. Popular 
study of botany has been encouraged by the wild 
plant table throughout three of the seasons, while 
even winter had ita offering of displays of twigs. 
British birds and their neste have been prepered for 
exhibition, while for students accessions molude skins 
of mammals and birds from the region and the Marle 
collection of shells, many from the district. 

The work of the department of archeology ranges 
from salvi amall Romano—British relics to 

“an ble fence” around the Roman villa at 
Kings Weston, and one wonders if there is any con- 
nexion between this and the reference to the unruly 
behaviour of certain young visitors on Sunday after- 
noons—a& time-honoured complaint that belies ‘Тһе 
better the day, the better . . .". Bristol played ita 
part during the year by organizing an administration 
oourse for students for the Museums Association 
diploma, &nd,in ita turn sending members of its own 
staff to technical courses elsewhere. Twenty major 
temporary exhibitions were staged in the Museum, 
8,420 cases of i were circulated to schools, 
eto. and 8,118 children attended for leasons—an 
entirely orediteble ormanoe. 

The little handbook to Stratford Mill, costing air- 
z prin, gives on arb paper some five pages of text on 

the history and mechanism of corn-milla in general, 
and this опе in particular, together with a photo- 
graph of the mill on ite new site and an attractive 
drawing of ite working perte. May we have others 
on the thatohed dairy and the gypsy caravan ? 


BLUE HILL OBSERVATORY OF 
HARVARD UNIVERSITY 


HE report of the visiting oommittee to the 
Blue Hil Meteorological Observatory, Harvard 
University, Milton, Mass. (Reprint No: 7, 1958), 
includes the activities of the Observatory over the 
previous five years. During this period the facilities 
‘of the Obeervatory have had many users, among 
which may be noticed not only studente working on 
research problems but also a number of Harvard 
| departinents, the United States Weather Bureau, the 
United States Air Force, the Massachusetts Institute 

, of Technology, Clark University, Ilinois State Water 
, Survey, American Moteocrological Society, Woods 

Hole Ooeanographioc Institution, Mt. Wilson Obeerv- 
atory, the Lowell Institute's e Broad- 
casting Council Station WGBH, and various business 
corporations and local towns. 

The work of the Observatory staff is concerned 
-with the following ice: evaluation of the Blue 
Hil and other climatic records, especially as imdi- 
cators of climatic change ;- development of statistical 


aids to the fi of snow-storms for Greater 
Boston ; designing comparing station equipment 
and exposures; researches concerning clouds and 


the-physios of precipitation ; eeu. of graduate 
ыыы; and improvement of.the library and its 
servioe. A very complete and mostly automatio 
reoord of the weather has been kept sinoe the winter 
of 1884—85, when it was started by Abbott Lawrence 
Roteh. A record kept of the ture in Milton 
by the Rev. А. Breok from 1849 has supplied further 


е 
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data on temperature conditions, and it appears that 
during the past hundred years there has been a 
remarkable amelioration of the climate. In recog- 
nition of the value of the Obeervatory's current work 
on climatology, the United States Weather Bureau 
is supplying it with standard instrumenta, broad- 
casting ita monthly date and publishing ite records. 
Under instrumentation is included an account of the 
work of Dr. Wallace E. Howell and Mr. John H. 
Conover in designing and testing new instruments 
for Blue Hill and other institutions. In research on 
clouds and preojpitation, work was carried out at 
Blue Hill before Schaefer's experiment in November 
1046 of cropping solid carbon dioxide on & cloud of 
supercooled lets to make snow, and a month 
after this Dr. W. E. Howell successfully repeated the 
experiment on Mt. Washington. 

Finally, mention must be made of the Observatory’s 
Library, whioh is widely used by professional meteor- 
ologists all over the country, but particularly in the 
large group in Boston ; so great has been the demand 
for the Observatory’ research publications that Blue > 
Hill has always received on an exchange basis the ~ 
publications of weather services, universities, reasearch 
stations or institutes and individuals from all over 
the world. 


THE COLLECTION OF DATA FROM 
FIRMS 


HE research workers who need to collect data 

from firms cover a wide range of studies and use 
the data for many different purposes. As, neverthe- 
leas, they have- many difficulties and problems in 
common, the Acton Society Trust held a conference 
on April 28 on “The Pitfalls in the Collection of 
Data from Firms", at which twenty-three research 
workers attended, drawn from universities, national 
research organizations, government departmenta, 
co-operative research associations and private in- 
dustry. They included eoonomists, psychologista, 
sociologista, statisticians and some whose particular 

it would be hard to define. 

After the formal of the conference by Mrs. 
Honor Croome, Dr. T. E. tof 
Scientific and Industrial Research) opened the fitst 
session with a discussion of some of the main sources 
of error in date obtained from firms. The firm's own 
reoorde-may not be kept correctly, or may be kept 
in а form suitable for its own needs but mialeading 
to the research worker. Information supplied in 
reply to questionnarres is particularly unreliable, аа 
even the simplest question may not fit every case 
and may be misunderstood m many differant ways. 

The second morning session was by Mr. 
Stafford Beer (Samuel Fox and Оо.), who spoke of the 
pitfalls-found in date by workers doing research inside 
industry. Many seemingly exoellent date are derived 
from notebooks and scraps of paper filled up by the 

semi-literate. Measurements may be given a mis- 
leading appearance of accuracy by being recorded: to 
too many signifloant figures. Nomenclature may 
also be , the same words being used m 
different senses in different places. But the worst 
ош GE cane aa thie pure blunder Mr. Beer himself 
reoenily reached some quite wrong oonolusions by 
analysing a oolumn giving furnace numbers under 
the impression that it gave the number of ingots in 
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the furnace. The best way of avoiding these errors, 
he aad, is to record the data oneself, or to control 
the recording. This makes it especially necessary for 
the research worker to have technical knowledge 
of the industry he is studymg. Mr. Beer thought the 
use of sutomatio recording devices to be necemary if 
human error is to be eliminated. 

In the afternoon, Mr. W. F. Luttrell (National 
Institute of Economic and Social Research) described 
his methods of collecting economic data. He said 
that the sending of questionnaires is useful only for 
collecting figures already kept’ in an agreed form, 
and éven then visita to firms are often hecessary. In 
all other cases: data must be gathered personally. 
Mr. Luttrell starta to work in a firm by meking a 
list of all the reoords which can possibly bear on the 
matter being investigated. Where the records do not 
show what is wanted, it is often possible to get ıt 
from the notebooks m which the deta were first 
recorded; but these may have been destroyed. The 
notebooks are also useful for test cheaks—to show 
how the records derived from them are compiled. 
The oost records of firms are seldom suiteble for 
research ав they stand; it is quite common, for 
example, for overhead оовів to be allocated in an 
arbitrary and distorting way, perhaps by a fixed 
percentage addition to labour costs. A further source 
of bias is the greater readiness of firms to give 
information about successes than about failures. The 
last session was opened by ‘Mr. J. D. Handyside 
(National Institute of Industrial Psychology), who 
atreeped the large amount of work involved in the 
various methods of avoiding errors suggested by 
other speakers. á 

The conference as a whole showed that a method- 
ology of research on industry has grown up whioh 
outs across the normal boundaries of a number of 
disciplines.. It also showed that the data produced 
by industry to-day are not sufficiently accurate to be 
worthy of the elaborate methods developed by 
theoretical statisticians. 


SIPHONOPHORA OF THE INDIAN 
OCEAN 


GE Crees and taxonomy of the Coelenterata 
continue to interest roologista even in. this 
period when the concern of the majority is experi- 
mental. Since the War three major monographs 
have been publshed in Great Britain alone. The 
life-work of the late Cyril Crossland culminated in 
hia report (edited by A. K. Totton) on the Madre- 
poraria, Hydrooorallinae, Heliopora and Tubipora of 
the Great Barrier Reef Expedition. Following in the 
footstepe of Ellis, Forbes, Allman, Hincks and 
Browne, E. 8. Russell has produced his admirable 
"Medusae of the British Isles". Now A. К. Totton 
renders no leas service by the work here reviewed*. 
Opportunity has been taken not only to study and 
report on collections made by the Discovery II in 
1935, 1950 and 1951, but also those made by the 
John Murray and other expeditions since 1933, eight 
collections in all. We gain some idea of the labour 
involved, and so of the stimulating enthusiasm 
Ы Discovery Reports. Vol. $7: В! of ths Indian Ocean, 
together with Systematic and Biologbeat Rotes о Related 
from : - ~ 
ТОВ T ne I бит 
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inspired initially by study of H. B. Bigelow's 
‘Albatros’ Report on the 8iphonophora. “For many 
years now", the author informs us, “I have been 
occupied with the laborious task of picking out 
hundreds of thousands of fragmentcry specimens 
from plankton samples and of trying to form some 
idea of how many species are represented, and then 
attempting to apply old specific names and, where 
none are available, giving new ones". And agrin, 
"One may search for a very long time before being 
lucky enough to find & really well-preserved specimen, 
or & larval or other much desired stage, of some par- ' 
ticular ies. . . . There is also the inherent diffi- 
culty af dealing with fragmentary specimens. Agein, 
many of the species oocur in two phases... .". 
Meanwhile in the Disoovery oollections alone there 
are thousands of still unexamined plankton hauls.  . 

The suspected wide distribution of Siphonophores 
is confirmed ; no species would a confined to the 
Indian Ooean or, apart from antarctic species, 
excluded from it. There is great restriction of species 
within the Red See, as there is m the Mediterranean 
in comparison with the Atlantic, and probably for 
similar reasons, namely, outflow of deep water over 
the sill and high minimum temperatures in deep 
water. 

Attempts to interpret the extraordinary com- 
plexity of structure m the Siphonophores, on the 
success of which must depend final conclusions about 
classification, raise what are among the most per- 
plexing, if not the most perp problems in 
zoology. The fantastic development of seed id 
probably involves, apart from precocious buddmg, 
both neoteny and early manifestation in ontogeny 
of structures or individuals which appeared late in 
phylogeny. Totton pays tribute to the morphological 
acumen of Garstang, who made fundamental oon- 
tributions by revealing that the ‘medusome’ theory 
of Haeckel is untenable and that the pelagic habit of 
the Siphonophores probably represents prolongation 
of an actinula-like larval phase. 

Unfortunately Garstang failed to realize the extent 
of the dissimilarity between the Chondrophora 
(= Disconanthse) comprising Уеа, Porpita and 
Porpema and the Siphonophora (= Siphonanthao). 
As Totton olearly shows, these represent distinct 
orders, not suborders. The former are really floating 
Tubulariid hydroid-phases of mconspicuous Codonid 
medusae. The anoestral Siphonophora, on the other 
hand, had probably а larval polypoid stage and an 
adult medusoid stage, both, in various structural 
manifestations,. eventually making simultaneous 
appearance in the same oolony. 

This is & beautifully produced report, admirably” 
illustrated by text-figures and plates, a credit alike 
to author and to publisher. C. M. Yona: 


" THE CYTOCHROME b 
COMPONENT OF CHLOROPLASTS 


By Dr. ROBERT HILL, F.R.S. 


Department of Blochemistry and the Molteno Institute, 
Untversity of Cambridge 


AVENPORT'! isolated etiolated chloroplasts 
from berley i grown in the dark and 
obeerved in them.the spectrum of cytochrome f. As 
the chloroplasts in this oase are developed to a size 
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and number % those in the.normal green 
leaf, this appeared to establish beyond doubt that the 
; cytochrome f isolated from green leaves was not an 
artefact but was a charaoteristio component of the 
green cell. The chloroplasts of the etiolated barley 
leaves were found to contain also & cytochrome b 
oomponentt* t in amount definitely larger 
than that of cytochrome f. The b component, which 
here will be designated b, was autoxidizable m the 
chloroplast ions and did not combine with 
carbon, monoxide. It was not found possible to 
remove it from the solid materal in an unmodified 
form. It was easily modified by treatment with 
various organic solvents and then reacted with carbon 
monoxide. The position of the sharply defined 
«-band was visually estimated as 563 mu, and after 
modification either by reagents or by heating to 70° 
the «-band became broader and leas sharp. It has 
been found that by treating chloroplasts from normal 
green leaves with acetone and i the 
chlorophyll-free residue in buffer at pH 7, on re- 
duction with sodium dithionite (Na,8,0,), the a-band 
uenis conde cce baa 
is similar to that observed in the etiolated barley 
chloroplasia. An apparently identical b, component 
was found to be present, with oytochrome f, 
in Chlorella’. If the of the chloroplast 
material with acetone ів carried out rapidly in the 
cold, the a-band of b, is sharp and carbon monoxide 
produces only a shght weakening effect on the 
abeorption spectrum, showing that only a partion of 
the hem reacts. Thus it was concluded that the урм 
removal of the ahlorophyll with acetone only ев 
a amall amount of the b, component. In contrast to 
this, treatment of the Keilin-Hartree preparation of 
the cytochrome system with acetone at once destroyed 
the component b and allowed the resulting denatured 
hem protein compound to obmbine with oarbon 
monoxide. This made it probable that-the 5, oom- 
ponent observed in the chloroplast differs from b in 
the normal cytochrome system. Experimenta on the 
oxidation-reduction behaviour of cytochrame be 
when in equilibrium with the ferri-ferro-oxalate 
system, H,’h = zero‘, now confirm that it is different 
from the b component of the normal cytochrome 


system. 
Preparations of the chloroplasts from etiolated 
stris ио ee They 

in 0:5 M potassium oxalate and 
МБ phosphate buffer at pH 7. Ferrio iron was 
added to give a concentration of M/1,000, and pert 
of the mixture was examined spectroscopically in а 
vacuum tube in absence of air. The mixture was 
then titrated tn vaouo with a solution of ferrous 
sulphate (44/2). As soon as a minute amount of 
ferrous iron was added, there appeared to be almost 
complete reduction of cytochrome f ; but no reduction 
of cytochrome b, was obeerved. No reduction of b, 
oould be detected until the logarithm of the ratio 
ferrous/ferric iron was equal to 0-16. The titration was 
continued and the amounts of b, reduced estimated 
by visual oompaerison with another portion of 
Sie’ ahioopiagt preparation reduced with sodium 
dithionite. The practicable limit was reached when 
the logarithm of the ratio of the ferrous to the ferric 
iron was equal to 1-1, and at this pomt the cyto- 
chrome b, was about half reduced. In making these 
observations time was allowed for equilibrium to be 


reversible with 
system. The reeult is shown in Fig. 1, where the 
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logarithms of the ratios of oxidized and reduced 
cytochrome b, are made equal in potential to the cor- 
responding values derived from e logarithms 'of the 
ratios ferrio/ferrous iron in equilibrium. The resulta 
indicate that the E,'À of cytochrome b, at pH. 7 is of 
the order of —0-06 V., and definitely more negative 
than tho ferr-ferro-oxalate system. The character- 
istic potential of component b of cytochrome in a 
Keilm—Hartree muscle preparation was estimated to 
be nearly equal to that of the iron oxalate system. 
It was found that preparations of chloroplasts 
made from the pale yellow mesophyll tissue of 
cabbage hearts contained le amounts of 
both cytochrome o and a in addition to the oom- 
ponents f and b,; thus considerable contamination 


-with other cytoplaamic particles was probable. Such 


& preparation, when examined im the presence of the 
iron oxalate system, showed a definite amount of a 
reduced b component when the oxidation-reductions 
potential was estimated as zero. If ib was assumed 
that this corresponded to half-reduoed cytochrome b 
of the normal 


reduced b, after further addition of ferrous iron was 
estimated to be —0-07 V. 

The chloroplasts thus contain a characteristic oyto- 
olirome component which is autoxidizable and which" 


experimentally observed reducing properties of 
chloroplast preparations when Шаа, in the 


molecular oxygen, it could limit the range of possible 
‘chloroplast reagents’ to those with characteristic 
oxidation-reduction potentials more positive, at 
nepuiral pH, than about zero volt (rH 14). The 
difference between the characteristic oxidation- 
reduction potentials of cytochrome f and b, is 
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Oxidation (%) 
Fig. 2 Oxidatton-reduction potentials 
m relation to the hydrogen otros at PH T. “e arrows emen ^ 
three tion-redinetion steps referred to fa 


approximately equal to the difference between the 
potential of cytochrome f and the oxygen electrode. 
Davenport and Hill* pointed out that the free energy 
Gf the reaction at pH 1: А A 


4f (Fett) + O, + 4H* = 4f (Ее?) + 2H,0 


(representing the oxidation of four equivalents of 
cytochrome f by one molecular equivalent of oxygen) 
waa equal to the energy of one mol.-quantum of light 
corresponding to the maximum of the fluorescence 
spectrum of chlorophyll a in the plant. This is shown 
in the diagram, Fig. 2, where also the potential of 
b, is shown in relation to & second hypothetical 
oxidation- -reduction step. Ifa third step is postulated, 
this would oo to в system the characteristic 
potential of which, at pH 7, would be slightly lees 
than that of the hydrogen electrode. These three 
steps аге’ sufficient to cover (in theory) the whole 
range of hydrogen transport required for photo- 
synthesis. The chloroplast reactions $n vitro observed 
up to the present time appear to cover the first and 
second steps only, and this limitation may be due to 
the ready oxidation of cytochrome b, by the oxygen - 
liberated during the photochemical reduction of the 
ушатын reagent. 

the living it seems possible that the oyto- 
dee to tee аа eI ed 
state even though oxygen is being produced. With 
the leaves of the ‘golden varieties’ of certain planta, 
a sharply defined absorption band oan be observed 
visually with the miorospeotrosoope at 663 muy. 
When. chloroplast preparations from the plants are 
examined, no absorption band can be observed in 
this position until the preparation is reduced with 
sodium dithionite; in this oondition, however, the 
_ absorption band із broadened towards the region 
of shorter wave-lengths. The absorption might then 
be due to the mixture of reduced cytochrome f and 
be; if this is so, it would mean that in an illuminated 
leaf (of a golden variety) cytochrome b, ia reduced 
while NM J.is oxidized. This represents 
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obviously & definite amount of available chemical 
energy, as may be seen from Fig. 2. It ahould not be 
assumed at this stage, however, that cytochrome f 
and b, alone determine the course of the hydrogen 

. The fact that the absorption spectrum of 
the chlorophyll in a leaf shows a relative minimum 
in the region of the «-bands belonging to cytochromes 
of groups b and o makes the two particular oyto- 
(b, and Л, in a few cases, 


This work is part of a research programme sup- 
ported by the ae ia a Reeearch Council. 
[June 23. 
1 Davenport, H. B., Nature, 170, 1118 (1952). 


* HM, R., and Hartree, Н. F., "Ann. Rev. Plant Physiol", 4, 115 (1053). 
lier sd D. H., and Davenport, H. H., Nature, 178, 948 


$ Michaels, L, and Fredbeun, J B., J. Biol. Chem., 91, 343 (1934). 
5, Davenport, H. H., and Hill, H., Proa. Roy. Sos., B, 180, 527 (1952). 


EFFECT OF PITUITARY STALK 
SECTION ON LIGHT-INDUCED 
CESTRUS IN THE FERRET 


By B. T. DONOVAN and 
Pro. С. W. HARRIS, F.R.S. 


Department of Neuroendocrinology, Institute of Psychlatry, 
Maudsley Hospital, London, S.E.5 


T is well known that світив may be Induced m the 
sexually quiesoent ferret by artificially increasing 
the length of day during the winter months’. This 
response is dependent on creased anterior pituitary 
secretion of gonadotrophic hormone, since it 18 
&bolshed by hypophysectomy*. The sensory recep- 
tors for the light stimulus appear to be the eyes, 
віпое animals with the optio nerves out fail to respond 
to extra illumination’. 

Recent reports from the Department of Anatomy, 
University of Birmi have deelt with the 
anatomical pathways underlying the light-induced 
oestrous response. Thomson‘ has investi the 
optic structures involved. His conolusion that the optio 
nerve fibres are essential for the response is in agree- 
ment with previous workers; but his expermnental 
data are unsatisfactory owmg to the techniques 
employed. to blind the animals. The three methods 
used were: (i) section of the optic nerve fibres inside 
the sheath of the optio nerve; (i) midline sagittal 
section through the optic chiasma ; and (iii) incision 
between the posterior of the optic chiasma 
and the anterior De line of jm hypothalamus. From 
the neuroanatomy of the visual pathway there is no 
reason for believing that the animals subjected to 
the latter two procedures, at least, would be blind, 
and since the post-mortem examination of the brains 
of these animals has not been made (Thomson, per- 
sonal communication), this work is unconvincing. 

The pathway traversed by the light stimulus 
between the “optic nerves and anterior pituitary 
gland is unknown. It is possible that the structures 
involved are nerve fibres passing from the optic 
tract into the hypothalamus, and the hypophysial 
portal veasels of the pituitary stalk. There is no 
good evidence of a direct secreto-motor nerve supply 
to the-adenohypophysis‘. 

Thomson and Zuckerman‘ have reported the resulta 
of experimenta in which the light-induced response 
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of ferreta was studied after section of the pituitary 
stalk. The pituitary stalk was cut by в buocal 
approach, and out of twenty-three animals so 
operated the stalk was found to be completely 
severed in seventeen. Two ferreta that reacted to 
the hght stimulus by becoming cstrous were found 
to lack any vascular connexions between the médian 
eminence and the &denohypophysis. On the basia of 
these two animals, the conclusion was drawn" that 
the hypophysial portal vessels do not form part of 
the pathway by which the stimulus reaches the 
anterior pituitary gland. " 

In the present study, a в to the 
hypothalamus and pituitary been used. This 
operative exposure has several advantages, for the 
present purpose, over the or buccal 
route: (i) it permits an excellent view of the whole 
Рие region, (ii) rb allows the msertion of a 

рег pla plate (5 mm. x 8 mm.) between the cut 
бету the pituitary stalk, and (iii) iv leaves a clean 
field in the pituitary region (intact skull base and 
dura mater), so that the microanatomy of the stalk 
area, can be more easily studied at a later date. 
ituitary stalk of twenty-four ferrets has been 
by this method. In four animals the stalk 
was left intact, in six aimple stalk section was per- 
formed, and in fourteen the stalk was cut and a 
paper plate inserted between the hypothalamus and 
poy gland. Twelve of these twenty-four ferreta 
ceatrous during the winter of 1953-54 when 
exposed to prolonged illumination. These included 
the four blank-operated control animals, five of the 
вік subjected to simple etalk section and three m 
which a paper plate had been inserted. After killing, 
the vascular system was through the sorta 
with 200 ml. diluted mandarin black indian mk 
(1 part mk: 3 parte distilled water), the head fixed 
Geet ie у та о 
thalamus, pituitary gland and base 
iron ra ded in low viscosity nitro-oellulose. 
Serial sections were cut at a thickness of 180-200 u 
(usually 160 u). In two cases the pituitary region of 
anastrous ferreta with plates was dissected, without 
indian ink perfusion, and the gland placed in Susa’s 
fixative for more detailed cytological study. 

Histological exammation of the pituitary region 
gave the following results : 

(a) The pituitary stalk had been succeaafully 
sectioned in all but the blank-operated animals. 

(b) The appearance of œstrus could be correlated 
with the presence of vascular oonnexions between 
the median eminence of the tuber oinereum and the 
anterior рї ш gland. ‘These oonnexions were 
clearly visible in all eight stalk-sectioned ferreta that 
became œstrous. Study of the three animals in this 
group, in weih ple had been inserted, showed 
that the plates been misplaced (two were situated 
too anteriorly and one ышану) &nd that vascul&r 
connexions had been re-established around the 
borders of the plates. No case of œstrus was observed 
in the àbeenoe of vascular oonnexions. 

(с) The ancestrous anrmals had few, jf any, vascular 
connexions between the median 'eminenoe and 
anterior pituitary gland. The animals in this group 
(one simple section, and nine with plates) showed a 
well-marked primary plexus and & well-vascularized 
adenohypophysis. 

(d) Some atrophy of the pituitary gland oocurred 
in all animals in which the stalk was sectioned. It 
may be seen from Table 1 that the postenor lobe of 
the stack-sectioned ferreta is lees than 50 per cent 
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. OONMPARIBON OF THE VOLUMES OF THE PrrYUTŁARY GLANDS 
AXD POSTERIOR LOBES 








the volume of the posterior lobes of the blank- 
operated animals, whereas the antemor lobe (pars 
distalis) has a volume of more than 75 per cent that 
of the controls. There was no correlation between 
the development of «cstrus in the stalk-sectioned 
&nimals and the extent of anterior lobe atrophy. 

From these resulte it is concluded that the hypo- 
physial portal vessels form a neoeesary part of the 
pathway of the light-induoed cestrous response ın the 
ferret. This oonolusion is m keeping with much 
previous work*. The suggestion of Greep and 
Barrnett* that the disturbance of reproductive 
activity following section of the pituitary stalk is 
due to ischmmio atrophy of the pars distalis is un- 
likely to be true for the rat, and can be eliminated as 
& possible explanation of the present resulta on the 
ferret. 

The conclusion of Thomson and Zuckerman‘ that 
light-induced œstrus occurs in the absence of nervous 
or vascular oonnexions between the tuber oinereum 
and adenohypophysis may best be explained on the 
following grounds : 

(i) Their conclusion was based on the resulta 
obtained in only two animals. 

(ii) The surgical approach used by these workers 
(buccal route)!’ gives poor facility for placing plates 
between the cut ends of the stalk, and the plates are 
"with a few exceptions . . . elimmated from the 
wound"*, Further, this operation often resulta in 
anatomical disorganization of the pituitary stalk 
region, which complicates the final histological study. 

(ni) The microscopic study of serial sections 
through the pituitary-hypothalamio region was made 
after imbeddmg the specimens in wax and sectioning 
at 10 р (Zuckerman, personal communication), In 
our experience, it is necessary to unbed in 'Celloidin' 


.and cut thick sections at 100-200 u in order to 


obt&m a clear picture of the vascular anatomy. 

(iv) Through the kindness of Dr. Thomson and 
Prof. Zuckerman, we have had the opportunity of 
examming sections through the pituitary region of 
one of their oritical ferreta. Inspection revealed that 
a significant proportion of the visible blood vessels 
did not oontam indian ink. Conclusions drawn from 
incompletely injected specimens must be regarded as 
unreliable. [June 15. 
!Biwsonnette, T EL, Proo Roy. Soc , B, 110, SRR (1033) ; and others, 


"Hull, М, and Parkes, А 8., Proc. Roy. Soo, B, 118, 537 (1933). 
* DBssoansíte, T. IL, Hes Pub Amoc. Nerv. Ment. Dis., 17, 301 (1998): 
Мек ckerman, 8 ., Prog. 


Clark, W. E. Le Gros, оттп, T., and Zu 
Roy Sos., B, 186, 449 (19039). 
‘Thomson, А. P. D, Proc. Roy. Soo., B, 14$, 120 (1964). 
“Green, J. D, Amer. J. Amat, 88, 225 (1061). 
‘ n, å. P D., and Zuckerman, 8., Nature, 171, 970 (1953). 
oe j e 1 а Stax Zool. di Napol, 
* Harris, G. kmol.. 847 1060 Ha G її, and 
Jacobsohn, tacha, Dera, Pros Fol Mos B ‹ 23 s Benat, J., 
and Assenmaoher AM insi aber А0 334 (1083). 
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LETTERS TO THE EDITORS 
* The Editora do not hold themselves responsible 
No notice ts taken of anonymous communications 


Composition of the Earth’s Outer Core 


ATTENTION has lately been given to the following 
set of four postulates : (a) the Earth, Mars and Venus 
have a common primitive composition; (b) oom- 
pressibility is essentially a smoothly varying function 
of preasure at pressures beyond 0-4 x 10* million 
atmospheres in all three planets; (c) the outer core 
of the Earth is a high-pressure modification of 
ultrabasic rock; .(d) each planet has an inner oore 
chemically distinct from the matter in the outer oore. 
^ With the use of an Earth model referred to as 
Model B!, Y showed*? that this set of postulates 
yielded values of the mean densities of Mars and Venus 
and of the ellipticity of figure of Mars that were 
within the stan errors of the observational data 
available to me at the time. The purpoee- of the 
present communicatién is to direct attention to 
impheations of revisions of the data in question, and 
to bring up to date a statement in my recently 


publiahed book’. 7 
I am indebted to Dr. G. P. Kuiper for kindly 
supplying me with the latest information on revisions 


of the astronomical data. e informs me that the 


moat probable diameter of the solid surface of Mars is ° 


now about 8,330 km., as against 8,389 km. computed 
using postulates (a)-(d); aleo that estimates of the 
diameter of Venus are being reduced. In addition, 
Dr. Kuiper has informed me that it is innate in 
Woolard’s work! that, while the obeerved ellipticity 
of Mara is not sensibly changed from Btruve's value 
‘which had been used by me in my previous calcula- 
tions, the standard error of the determination has 
been reduced by roughly two-thirds. This has the 
effect of making the ellipticity calculated on the baas 
of (a)-(d) different from the observed value by about 
three times the standard error of the latter. 

The effect of these revisions is to demand some 
reconsideration of postulates (a)-(d), especially (c). 
A signifioant.feature of the revisions is that they all 
point the same way. Examination of a diagram of 
Bullen and Low* shows that the influence of postulate 
(d) is to crease the computed mean diameters of 
both Venus and Mars above the values which would 
be yielded if the inner core were composed of iron 
silicate rather than of purely uncombmed iron. The 
effect of this is to show that, given the masses of 


Mars and Venus and assuming the postulate (a), then, 
increasing the assumed amount of unoombined iron., 


in their cores diminishes the oalculated diameters. 
Further, with the use of postulates (a)-(o), it had 
been found* that the assumption of (d) led to an 


estimated bllipticity of Mars of 1/188, as against 1/181. 


if the inner core contained no uncombined iron. Thus 
increasing further the sesumed quantity of uncom- 
bined iron in the core has the effect of bringing the 
estimated ellipticity of Mars closer to Woolard’s value 
of 1/191-8 (+ $ per cent). 

On the assumption that the terrestrial planeta have 
a common primitive composition, all three of the 
astronomical revisions indicate that the Earth's 
outer core is composed of 'a mixture of unoombined 
iron and of material the representative atomic number 
of which is smaller than that of iron. It is interesting 
that this conclusion finds support in two other inde- 
pendent investigations. In 1952, Birch' oonoluded 
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cent lower than the density of iron or niokel-iron 
under the same conditions” ; Birch alloying 
with other materials as a possible explanation of the 
discrepancy. Again, recent work of Knopoff and 
Uffen, kindly communicated to me in advance of 
publication, indicates a mean atomic number of 22 
for the region Æ, a value four unite leas than that 
for iron, ax unite less than that for nickel. 

The lighter material which seems to be present in 
the outer core may consist of material such as the 
rook fayalite. The latter may be in the form of а 
high-pressure modification as assumed in postulate (c), 
although Dr. W. M. Elsasmer informs me (in в per- 
sonal communication) that there are serious theoret- 
ical difficulties in assummg an accompanying density 
increase in а ratio as high as 1-6, which is the ratio 
of the densities on the two mdes of the boundary 
between the core and mantle of the Earth. It is 
possible that a more detailed calculation which I hope 
to carry out will throw some light on this question. 

An incidental point, of some cosmological import- 
ance, is that it still appears possible, by a suitable 
modification of postulate (c), to reconcile seismic and 
astronomical data with the h is of a common 
primitive composition for the Earth, Mars and Venus, 
although further calculation is needed to confirm this. 
Such в result is i t in that earlier work* 
appeared to have excluded this hypothesis. More- 
over, there is little difficulty in adapting any model 
to bring the Moon into the same picture. Mercury 
remams an apparent exception; but I have earlier 

* that observations of the present-day 
Mercury may be inapplicable to the primitive Mercury. 
Е Е. Е. BULLEN 
Dominion Observatory, Ottawa, 
and 


University of Sydney. July 31. ' 
Mario E H., Мом. Not. Roy. Astro. Soc., Geophys. Supp , 6, 50 
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Proposal for a New /Ether Drift 
Experiment 

Іт is interesting to learn from L. Easen’s oomrunios- 
tion! that the of measurement of frequencies 
in the 9,000 Mo./s. region attained at the National 
Physical Laboratory with existing equipment is uh 
enough for the new sther drift experiment to 
carried out. I understand that preparations have 
been made for the same purpose at the Zeeman 
Laboratory of the University of Amsterdam by F. 
Bruin, to whom I suggested the experiment last 
summer. 

May I point out that the experiment proposed by 
me* 18 not a repetition of the Michelson-Morley 
experiment, in which interference between progressive 
waves 18 observed. It 18 an experiment with standing 
waves, and resonance frequencies are measured for 
different orientations of the axis of the resonator. 

A fixed distarlve (‘axis’) between two parallel 
mirrors, moving with uniform velocity through the 
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sther of classical phyares, representa a variable 
, effective optical length’ for standing waves, depend- 
ing on the angle_between that velocity and the axis. 
Therefore, according to classical optics it ought to 
be mupoesible to keep the resonant frequency of a 
cavity resonator constant for any’ length of time if 
the resonator is flxed-in а certain position in the 
laboratory ; for the orientation of its axis relative 
to the earth’s velocity with respect to the sther 
шше ae adi ae иин li The 
would in general change periodio- 
ally botn between two limita durmg one stellar day, and 
the frequenoy-range would Бету expand and 
contract , reaching ita greatest width when 
the directions of the earth's orbital movement and 
of the movement of the solar system ooinoidê. 
Analysis of records of frequency fluctuations of a 
stationary cavity resonator could in principle give 
information on whether an mther drift exists; but 
it is moet probably not possible to keep the system 
free from external disturbances for a sufficient length 
of time. , А 
\ ' H. Lrrrmax FURTH 
Chialehurst, Kent. 
May 6. 
1 Жалеп, Т, Nature, 173, TM (1964). 
* Littman Furth, H., Nature, 173, 80 (1064). 


Transformation in a Titanium - Chromium 
Alloy 


In metallio systems which may undergo а diffusion. 
less (of martensitic) tranaformation on cooling, it has 
been found that transformation may also be mduced 
above M, by plastic deformation under favourable 
conditions}. The phenomenon has been, investigated 
exhaustively in steela and in one or two non-ferrous 
systems ; but ite study in titanium alloys has received 
little attention;up to now. Many titanium systems 
show в very interesting phenomenon in that a rather 
abrupt drop in М, occurs when the alloy content is 
inoreased above a certain critical value!. Such an 
effect is not to be expected from general thermo- 
dynsinio considerations of the constitution diagrams 
and haa been attributed to the occurrence of some 
form of stabilization’. To examine this in greater 
detail, an investigation was made of the effect of 
deformation on a titanium — 10 per cent chromium 
alloy, for which, accordmg to extrapolation of known 
date, M, should be about 200° С.з, al the 
alloy can be oooled down to — 196° О. withoub 
transformation occurring. 

The alloy used was aro-melted in an inert gas 
(argon) atmosphere and received in the fully В- 
condition, as metallographical and X-ray examination 
confirmed. imens about yg in. x i in. x į in. 
were out off water and deformed by compression 
between tw steel blocks ; low- deforma- 
tion was carried out by surroundmg the specimen 
&nd blocks with liquid nitrogen. X-ray examinations 
were made at room temperature using filtered copper 
Ka radiation and an aluminium foil 0-002 in. thick 
placed over the photographio fiin to absorb the 
secondary radiation. The surface of the specimens 
were electrolytically polished and set at an angle of 
20° to the incident beam, with an oscillation to 25°, 
oq ee ee ee 

Room ture deformation (expressed in 
terms of true stress and strain) up to 20 per cent 
-(oorresponding to а strees of about 150 kgm.[mm:!, 
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210,000 psi) produced no tiir do of tha body- 
centred cubio structure. The diffraction pattern 
obtained from the electropolished surface of the 
specimen parallel to the compression axis showed 
only spotty body-oentred cubic lines due to coarse 
grain size. The same result was obtained after a heat 
treatment of 42 hr. at 1,100? C. (to eliminate any 
inhomogeneity that might have existed in the alloy aa 
received) followed by quenching in 20 per oent 
sodium hydroxide solution at 10? О., and then de- 
m at room temperature. 
ly, defui à at — 196°C. until fracture. 

аи 17 рег oent strain and 175 kgm./ 
mm.*, 250,000 pei) gave no definite evidenoe of trans- 
formation either, judging by the X-ray pattern from 
the fractured surface. By pre-straimng (in oom- 
pression), however, approximately 2 per cent at roorh 
temperature prior to the sub-zero deformation quite 
definite diffraction пев of the hexagonal close-packed 
structure were discovered in addition to those of the 
"body-oentred oubio structure; the sub-zero deforme- 
tion was produced at — 196° C. by а stress not much 
above 200 kgrm.|mm.! (800,000 psi), at which the 
specimen fractured (the amount of deformation could 
not be measured ав the specimen fell apart on 
removing it from between the deformation blocks). 

These observations confirm that the 6 -phase is very 
stable thermodynamically, and in addition indicate 
that it has also conmderable mechanical stability, 
which, however, may be influenced under certain 
conditions. ^ 

Тыв work was done at the Case Institute of 
Technology, and Prof. A. Б. Troiano's interest is 
gratefully acknowledged. 

Н. M. Orm 


Columbia University, 
New York, N.Y. April 20. S 
1 Troiano, А. B, and TON " 
эз ( Mog or: "Metal Handbook, 1943", 
1 Duwez, P. Trent Amar. Soo. Меи, 45, 934 (1053). 


* DeLazaro, р Hansen, M., Riley, В. M., and Rostoker, W., Trans. 
Amer. Inx. уны Met. Bing. 194, 265 (1963). 


A Light Source for Kóhler Illumination 


Toa advantages of Kohler illumination have 
recently been discussed by Barer and Weinstein!, 
and also the difficulties involved when в single 
auxiliary lens is used. They describe a nêw micro- 
scope lamp with a variable auxiliary lena-system 
which overcomes these difficulties. For moet pur- 
poses, however, & single auxiliary lens can be used 
if & sufficiently large and reasonably uniform light 
source is available. This can usually be obtained 
without serious loss of light if a piece of ground glass ` 
can be placed very close to the filament of a suitable 
car headlamp bulb or projector bulb ; but unfortun- 
ately, in most lampe, whether commercially available 
or home constructed, it is diffoult to arrange this. 
A gati method is to grind lightly & circular 
patoh on the-end of the bulb, using a mixture of fine 
well-worn 'Carborundüm' powder and water on a 
glass plate. It is not suggested that this provides 
so versatile an illuminant as that described by Barer 
and Weinstein; but it does enable an ordinary so- 
called ‘research’ lamp to be used for Köhler ilumina- 
tion with medium- and -power objectives, while 
if the auxiliary lens is of diameter it will aleo 
illuminate most of the fleld of low-power objectives. 

A bulb treated in this way is also very satisfactory 
with a field diaphragm as a source for ‘aritical’ 
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ilumination, and the grinding process then has the 
advantage of removing the maker's name and other 
lettering which would otherwise be liable to appear 
in the fleld of view. 

О. V. B. Haar 

Research Institute of Plant Physiology, 
Imperial College of Science and Technology, 
London, 8.W.7. May 31. 

1 Barer, B., and Woinstan, W., J. Hoy. After Soe., 73, 148 (1963). 


Reaction of Stearic Acid Monolayers with 
Copper and Cuprous Oxide 


A NUMBER of workers have obtained resulta which 
indicate that only a portion of an adsorbed monolayer 
of stearic acid will react immediately with a copper 
substrate. (Of course, the reaction is actually with 
cuprous oxide since, at room temperature in air, all 
olean surfaces rapidly oxidize to cuprous 
oxide.) Bowden, and Moore! studied this reaction 
by putting stearic acid monolayers on radioactive 
copper and measuring the activity which could be 
removed by extraction with benzene. They found 
that when they placed a Langmuir-Blodgett mono- 
layer of stearic acid on a copper surface and allowed 
it to gtend for 18 hr. or heated it, only about 0-14 
atom of copper reacta for every molecule of acid in 
the monolayer. They interpreted this as signifying 
that ther procedure lost 75 per cent of the cupric 
stearate activity, dus to adsorption on their equip- 
ment, since reaction was presumed to be complete. 
Consequently, they adopted an empirical correction 
factor of 4. 

Se ee ee ee 
tion was apparently refuted by Beischer’s work*, in 
which he found that, if radioactive stearic acid is 
placed on a clean copper surface and the surface is 
heated until reaction occurs, initially only about 
30 per cent of the stearic acid reacts. Here, there 
сап be no poasibility of the resulta Беша in error dus 
to adsorption on apparatus since, in this technique, 
unreacted stearic acid is ramoved and the remaining 
stearic acid is measured. Therefore, Bowden and 
Moore are в tly mistaken in assuming that & 
Langmuir-Blodgett monolayer reacts completely. The 
molar ratio of copper to stearic acid (0۰14-0۰80) seems 
to indicate quite clearly that, in the initial reaction of 
the Langmuir-Blodgett monolayer, about 30 per cent 
of the stearic acid reacts to give cupric stearate. 

Bowden and Moore’s resulta on the reaction of 
copper with & benzene solution of stearic acid were 
difficult to interpret quantitatively in this fashion. 
Therefore, experiments were carried out to measure 
the exact extent of the mitial reaction of adsorbed 
monolayers. Clean copper foils were weighed on & 
microbalance, immersed in & 0-1 per oent solution 
of steario acid in benzene, and the excess stearic acid 
washed off with benzene. After drying, the foils 
were reweighed, the increment representing the 
weight of stearic acid &dsorbed. The foils were then 
extracted overnight with benzene in Soxhlet extractors 
and the extracts analysed for copper using & oolori- 
metric method with sodizm diethyl] dithiocarbamate'. 
The foils were then weighed in. Since the final 
weights were equal to the initial weights minus the 
amount of cuprous oxide removed, the extraction 
must have removed virtually all the stearic. acid 
and soap. 

Analysis of the resulta indicated that the ratio of 
moles of copper reacted to moles of steario acid 
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adsorbed was approximately constant and equal to 
0-26 + 0-04 for varying amounts of adsorbed aoid. 
According to and Bircumshaw*, when copper 
is oxidized in air at room temperature, the preferred 
orientation 1s for the (111) plane of the cuprous oxide 
to be to the metal surface. In this plane, 
there is one copper atom for every 7:8 A.*. Since 
the oross-sectiongl area of stearic acid in & mono- 
layer is 21-0 A.*, each stearic acid molecule adsorbed 
on the cuprous oxide surface should have about 
2-6 copper atoms available to it for chemical reaction. 
Even if one takes planes at somewhat different angles, 
the amount, of copper per unit area will be at least 
enough to furnish & atom for each stearic 
acid molecule. It is ore difficult to understand 
why only about one-quarter of the adsorbed stearic 
acid reacts, since thermodynamio calculations in- 
dicate that complete reaction should occur. 

Of course, other planes will be exposed, and these 
may contain no copper atoms at all or may vary 
greatly in their rates of reaction with the monolayer. 
At present, however, no really satisfactory ехрівпа- 
tion of this phenomenon 1s available. 

Ft is also of interest to see if copper iteelf will react 
with adsorbed stearic acid. Tingle’ has shown that 
when 4 surface ia cut under & 1 per cent 
solution of jars acid in paraffin oil, the fresh metal 
surface has a high ooeffioient of friction, which 
indicates that no reaction takes place. The previous 
experiments were repeated under an atmosphere of 
һу using copper foils which had been reduced 
in h; at 450°C. Blanks were run in the same 
way, merely omitting the copper foil. Application 
of the ¢ test to the resulta indicated that was 
no significant difference between the blanks and 
the runs with copper. Thermodynamic calculations 
confirmed that metallic co should nob react with 
stearic acid in & non-oxidixing & here. 

We are indebted to Dr. E. A. Gulbransen for 
illuminating discussions on surface oxides. А full 
account of this work will be published elsewhere. 

Araw DOBRY 
Hmway В. MAHNOKE 
Chemjoal Department,  —— 
Westinghouse Research Laboratories, 
East Pittsburgh, Pennsylvania. March 16. 
1 Bowden, F. P., and Moore, A. C., Trans Farad Soo., 47, 900 (1051). 
1 Belscher, D. H, J. Phys. Chem , 57, 184 (1083). 
' B B “Colorimetne Determinaton of Traces of Metahe", 
309 (Intersolence Pub., Ino, New York, $nd edit, 1060). 
‘ s Ne D., and Bireumshaw, L. L, Piu. Afeg., vli, #0, 706 
* Tingle, В. D., Nature, 180, 710 (1047). 


Tua interesting resulta on partial reaction of the 
monolayer quoted by Dobry апа Mahnoke are of 
general interest and do in fact support the earlier 
observations of Bowden and Moore!. Even allowing 
for the factor of 4, they found that with oopper 
surfaces immersed in a benzene solution of stearic 
acid the initial reaction was very alow, and after an 
immersion time of 5 min. considerably lees than a 
single monolayer of soap was formed (see their paper, 
footnote p. 904). After prolonged immersion, chemical 
attack was quite heavy and oorresponded to the 
reaction of several molecular layers. Results of 
this type obtained with la adsorbed from solution 
are probably more рт йай than those obtained 
with layers deposited from the Langmuir trough. 
The latter are often unstable and tend to collapse ; 
they appear to form bri over the surface irregu- 
larities во that the area of molecular contact may be 
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layers adsorbed from solution this is not so, though 
as Daniel" and Hirst and Lancaster? have pointed 
out, ditute solutions themselves may give leas than 
a complete adsorbed monolayer. 

The difficulty of obtaining effective chemical 
reaction between adsorbed fatty sods and metal 
oxide surfaces has also been observed by Tingle‘, by 
Hirst and Lancaster! and Lancaster and Rouset. In 
general, the presence of water facilitates reaction, 
and it may be that the non- ity of reduced 
EPEE e көше Ho Due and. Maus 

to this effeot, rather than vo the supposed 
&beenoe of any oxide on the surf&oe.: 
. The main observation that only about one-quarter 
of the adsorbed fatty acid molecules оп a copper 
surface react (although there are numerous copper 
atoms available for complete reaction) could be ex- 
plained aa a sterio effeqt. The copper atoms in the 
111 face of the cuprous oxide orystal constitute a 
. Tégular hexagonal array (gròsses, Fig. 1J while the 
. molecules, in the basal plane of the fatty acid form 
а face-centred rectangular array (circles, Fig. 1). 
If an attempt is made to fit theee lattices, it is found 
that, the best flt (over в limited area) corresponds to 
the in Fig. 1 where only one out of 
every three rows of acid molecules is close to a copper 
atom, Thus if the surface consists of small cuprous 
oxide crystals and the acid is adsorbed as a olose- 
packed film posseasing limited mobility at room 
temperature, only 33 per cent of the molecules would 
be able to react. With prolonged immersion (or on 
heating), diffusion of the reacted molecules would 
enable; farther reaction to ocour. This explanation 
must be treated very tentatively since the solid gur- 
faces are by no means atomically smooth, and in 
addition adsorbed long-chain monolayers often have 
appreciable ШӨ a even at room temperature. If, 
however, this mechanism is valid, one might expeot 
a different behaviour with other of metal 
,oxides. On the other hand, if, as the work of Hirst 
. апа Lanoaster! the observation is mainly 
due to the effect of minute quantities of moisture 
` on the surface or in the reagents, controlled experi- 
ments should readily reveal this. 


Department of Physical Chemistry, 
University, Cambridge. 
ae ae Ка ne bon ie 300,47, 000 0951): 
* Гале, В Dissertation, Oambndge, 1049; Trens. Farad. 
боо, 47. 1945 Cio E 

"нң, W., ie ee Ты нчы ашы), 
*'[rngle, Н. D., Trens. Farad. Soc, 48, 98 (1960). 

tr Ww e Ime JR ан Trens. Farad. Sos., 47, 315 (1961). 
«Lancaster, J. K, and House, Б. L., Research, 4, 44 (1951). 
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"Trapped Atoms. and Radicals in a Glass 
‘Cage’ 

- Тин preparation of highly reactive free radicals 
and atome in non-equilibrium concentrations high 
enough for thew direct observation by physical 
methods has hitherto depended on the use of special 
rapid techniques such as that of flash photolysis. 
Here we desorıbe a general method for the prepare- 
tion of these species under conditions which permit 
their observation at high concentrations for an 
indefinitely long period of time. The method in- 
volves the photolytic dissociation of a substance 
dissolved in a transparent rigid solvent at very low 
temperatures. The only related work which we have 
been able to find is that of Lewis and Lipkin, who 
showed that oertain rather stable radicals, sueh aa 
triphenyl methyl, could be detected after photolysis 
of the parent saturated moleoule!. 

The essential conditions to be fulfilled if a reactive 
species, such as an iodine atom, is to be permanently 
isolated are : '(1) diffusion to the vicinity of another 
atom must be prevented by using a very viscous 
solvent; (2) reaction with the solvent must not 
occur; such reactions are usually accompanied 
by appreciable activation energies and may therefore 
be avoided by working at a sufficiently low tempera- 
ture. We have found that both condrtions are ful- 
filled, for moet radicals so far investigated, by using 
оол 

ther, aloohol and isopentane at the temperature 
of liquid nitrogen. . 

The method was first tested in a very simple 
manner by irradiating a 103 М solution of molecular 
iodine in a hydrocarbon glas at 86° K., using 
з conventional us эзер mercury aro. The 
absorption spectrum of the iodine molecule occurs at 
a wave-length considerably lees than that correspond- 
кке of dissociation to normal atoma, 

ман Delisved that this.energy might be 
Cri allow the atoms to diffuse apart сеа 
the rigid solvent by а proceas of local 
the glass. Rapid dissipation of this energy ‚к 
then result in a system of tra iodine atoms. In 
complete accordance with this reasoning, we have - 
found that, on irradiation, such an iodine solution 
becomes colourless throughout the visible and 
ultra-violet regions of the and remains во 
indefinitely at 86° К. - On softening the glass, by 
warming, the oolour returns as the atoms recombine. 

Further experiments have established that the 
phenomenon is & very general one. The resulte of „ 
photolysis of & number of other substances in glassy 
solvents at liquid nitrogen temperatures are sum- 
marized below. 

(1) Hthyi iodide. On irradiation, the spectrum of 
ethyl iodide decreases in intensity; but no other 
spectrum appears. On warming, molecular iodine - 
is formed and recooling has no further effect. Wo 
conclude that the iodine atoms have been trapped 
as before, and ib seems probable that trapped ethyl 
radicals were also present. 

m Carbon disulphide. The first four bands of the 
v0" = 0 progression of OS appear -at very high in- 
tensity after several minutes irradiation and can. be ! 
observed for many hours. The is removed 
instantly on warming and oannot be detected 

irradiation of an ordinary solution at 

temperatures. In the gas phase, oerbon 
disulphide disappears by polymerization in a few 
minutes". 
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(3) Ohlorine. dioxide. The of chlorme 
dioxide, which is mainly diffuse in the glaesy solvent, 
is rapidly destroyed and replaced by second diffuse 


spectrum the position of which agrees with 
that of the CIO radical*. It has been shown‘ that 
results 


the flash photolysis of us chlorine dioxide 
in the formation of &o, the life-time of which at^ 
comparable concentrations to ours is only a few 
milliseconds. 

(4) Aromatic E Porter and Wright have 
recently shown that the gas-phase photolysm of many 
single-ringed aromatic molecules results in the appear- 
ance of transient banded spectra with life-times leas 
than 10~ gec., which are attmbuted to free radicals 
such as benxyl*. We have observed similar spectra 
from the game series of compounds for several hours 
after photolysis in rigid solvente. These ys rada 
vanished oompletely on warming the glaae 
therefore y from [T speotra of 
permanent producta. 

In all these examples the spectra were observed, 
with undiminished intensity, several hours after 
photolysis ; they were removed by softening the glass 
and did not reappear on cooling. 

This method should have many applications. It may 
be used for trapping the primary produsts of photo- 
chemical or radiation chemical processes for identifice- 
tion. It makes possible the measurement of properties 
such вв infra-red spectra of free radicals, which has 
not hitherto been possible owing to the need for 
rapid recording. Bearmg in mind the possibilty of 
using still lower tures and other solvents, the 
method should be appheable to practically all free 
Tadicala which oan be produced by photolysis. 

Ful details of our techniques and’ resulta will be 
submitted for publication m the Transactions of the 
Faraday Society. One of us (I. N.) 18 grateful to the 
Fulbright Commision for в fellowship during the 
tenure of which this work was carried out. 

Inwin NORMAN 
GEORGE Ровтив 


Physioal Chemistry 
University of Cambridge. 
June 22. 
1 Lewn, G. N., and Lipkin, D., J. Amer. Chem. Soc., 64$, 2601 (1942). 
"Porter, G., Proc. Roy. Soc., A, 900, 284 (1950). 
* Porter, G., Du. Fersd. Soc., Ө, 60 (1960). 
*lapaeomb, Е. Ј., Normah, Б. G. W., and Porter, G., Weture (in the 
* Porter, G., and Wnght, F. J. (in course of publicaton). 


PARERE Trifluoroacetic Acid as a Solvent 
for Proteins 

Іт Баз recently been reported! that liquid anhydrous 
fluoride is & powerful solvent for a wide variety of 
proteins. It has now been found that the lower 
perfluoro-aliphatio oarboxylio acids possess solvent 
properties for proteins very similar to those of hydro- 
fluoride. Thus it has been observed that tri- 
uoroaoetio acid (m.p. — 15-0? C., b.p. 72° C.) readily 
dissolves the proteins lysozyme, ribonuclease, trypsin, 
pepsin, crystalured egg albumin, bovine plasma 
albumin, bovine plasma globulin, edeetin, peanut 
protein globulin, casein, zein, urease, uricase, blood 
fibrin, insulin, silk flbroin, hide collagen and rat-tail 
tendon. Solutions in the oconcentration-range 
20-30 mgm./ml. of the above proteins can easily be 
prepared at 25° C. Solutions of proteins in tri- 
ftuoroeoetio acid prepared in vacuo are clear and 
colourless; on exposure to air, а purple colour 
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develops. Cytochrome c, hmmoglobin and catalaes 
are also soluble; solutions of these iron-containing 
proteins are browner in oolour than are the oorre- 
sponding solutions in hydrogen fluoride. 

The physical properties of trifluoroacetic acid are 
such: that dissolved proteins oan be readily recovered 
either by direct evaporation or by lyophilization. 
Of the proteins listed above, ribonuclease, bovine 
plasma albumin, in, lysozyme, insulin, oyto- 
chrome c, hæmoglobin, hide collagen and rat-teil 
tendon are recovered in в water-soluble condition. 
Recovered bovine plasma albumin dismeolves readily 
in distilled water; the pH of such в solution can 
be adjusted to neutrality without precipitation of 
protein, and the recovered material yields a pattern 
on ultracentrifugation identical with that of the 
starting material. Cytochrome c recovered from 
trifluoroacetic acid gives a typical fernoytochrome 
spectrum in aqueous solution; this solution can 
readily be reduced to farrocytochrome c with sodium 
hydrosulphite. Cytochrome c recovered from hydro- 
gen fluoride, on the other hand, although still water- 
soluble, can neither be oxidized nor reduced. 

Perfluoropropionio and perfluorobutyrio acids be- 
have like trifluoroacetic acid except that proteins are 
dissolved at a much slower rate, especially by per- 
fluorobutyric acid. The lower perfluoro-aliphatio 
carboxylic acids are all reasonably volatile and can 
be handled in ordinary glass apparatus. They there- 
fore pose much lees serious experimental problems 
than does the manipulation of hydrogen fluoride. The 
experiments described here were all carried out on & 
conventional glass vacuum line with the solvents 
transferred by vacuum distillation. 

As in the case of hydrogen fluoride, these media 
lend themselves to the carrymg out of chemical 
reactions on proteins, and reactions on proteins using 
nitrogen dioxide, hydrogen peroxide and trifluoro- 
acetic acid anhydride, as well as other reagents have 
been carried out. It haa further been observed that 
hydrogen fluoride and trifluoroacetic acid are miscible 
in all proportions with each other and with sulphur 
dioxide in the liquid phase. While most proteins are 
substantially insoluble in pure liquid sulphur dioxide, 
mixtures of sulphur dioxide and hydrogen fluoride, 
or sulphur dioxide and trifluoroeoetio acid are very 
good solvents, even when the sulphur dioxide 18 
present in large exoeee. These mixed solvent systems 
may be of special interest in protein fractionations 
and in the study of other high polymeric matenals. 

A detailed description of these experimenta is 
being prepared for publication elsewhere. 

Јоанрн J. Karz 
Chemistry Division, 
Argonne National Laboratory, 

Lemont, Illinois. May 25. А 

\ Nature, 173, 266 (1954); drok. Biochem. Biophys. (In the prem). 


Histology and Chemistry of Keratin 
Formation 


KunaTINIZATION, by the holocrine transformation 
of eprthelial cella, ocours normally in the mammalian 
epidermis, севорһаф ив, cestrous vagms, and thymic 
corpuscles. It accompanies abnormal epithelial 
transformations after cstrogen administration (in 
genital organs), in vitamin A üefloienoy, consequent 
to trauma (inclyding radiation), and in oertain 
cancers. The etiology of keratinization, which 
representa differentiation by organized cell deaths, 
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remains unknown; however, the suggestion that a 
local lack or inactivation of vitamin A is responsible 
is a possibility. 

A principal obstacle to our understandmg of the 
mechanism of keratin formation is the lack of correle- 
tion between morphological and biochemical know- 
ledge of the process. The significance and reality of 
the o in keratinizing cells are still being 
debated. Recently, Medawar’ has termed artificial 
the tonofibrila and the intercellular bridges, hitherto 
two of the best-established muorostructures of the 
mammalian epidermis (and of keratimuzmg epithelia 
generally). While his mterprevation of the mter- 
cellular ‘bridges’ as really intracellular structures 
seems justifiable, these areas do represent definite 
contact points between adjacent oella. Changes in 
these areas associated with the growth-rate of epi- 
dermis are indicated in the electron mucroscopic 
studies of von Albertmi*. We have seen®* alterations 
with acanthosis following topical application of 
vitamm А similar to those ocournng in the initial 
phases of carcinogen-induced hyperplasia‘, wherein 
the oells are closely applied to each other, the mter- 
cellular spaces disappear and the ‘bridges’ are reduced 
to desmosomes. 

Little evidence remains to indicate that the kerato- 
hyalin granules of the classical histologist are keratin 

тв, ав was orginally supposed. Leuchten- 
and Lund’ have shown that granules contain- 
ing ribonucleic acid ocour m the stratum granulosum 


Tl of GINE food ОО ТАР (Neotoma fisin) 

Hematoxylin and eosin 

(2) Transverse section through asophageal wall of mountain beaver (4 
Heematorylin and eogn 

(3) Bedioautomaph of sagittal section of mouse belly skin showing hair follicles in anagen. Note concentration of 

m keratogenous mone Jechon prestained 
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bars Note distinct stratum 
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region of human and dog epidermus, and we find 
such granules to be distributed extensively even in 
the thin rat epidermis, although they appear oon- 
siderably different from those seen with routine 
histological stains. In addition, whereas ribonuclease 
treatment results ın the disappearance of azurophilio 
granules from the normal rat epidermis, ıt does not 
affect the a of the hmmatoxylin-steming 
grenules (of. Montagnat). Thos, th keratohyahn 
granules may consist only in part of ribonucleio acid, 
as Leuchtenberger and Lund suggest’, or conceivably 
the keratohyalin and the arurophilio granules are 
differerit entities. No granules are seen with the 
Bennett or Barrnett-Beligman methods for protein- 
bound sulphydryl groups“, Ite diffloult to 
conceive of the significance of keratohyalin in terms of 
cytoplasmic basophilia associated with protein syn- 
thesis. Acanthosis of the nipple epidermis of the 
ке pig involves a striking increase in kerato- 

yalin whether accompanied by hyperkeratosis (after 
cestrogen treatment) or presumed hypokeratinization 
(after vitamin A treatment)‘. 

Leblond?! has pointed out that ‘hard’ keratin, such 
вв оосигв in nails and in the cuticle and cortex of 
hair, can be i ed from ‘soft’ keratm by the 
absence of keratohyalin, the adhesion of the oells, 
the lower lipid oontent, and the higher hur con- 
tent. That the presence of keratohyalin always 
characterizes ‘soft’ keratinization may be questioned. 
A stratum granulosum ıa a constant feature of the 
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esophagus of many rodents (rat, mouse, guinea pig, 
gopher, several cricetids, eto.); in the mountain 
beaver (Aplodontia rufa) and the fox squirrel (Sciurus 
niger): however, the granular layer is abeent (Figs. 1 
and 2) (cf. Goetsoh!*). This is also true of the ceo- 
phagua of man and carnivores, where the process 
can be desoribed aa perakeratotio, resulting in the 
sloughing of ocells with pyonotio nucle. In the 
mountain beaver and squirrel however, the slough- 
ing layers remain temporarily as true ‘soft’ keratin, 
just as in other rodents. Eisen e£ al.1* question the 
distinction between ‘soft’ and ‘hard’ keratinization 
and consider the latter to represent parakeratoais, 
evidently ignoring ita characteristic ‘non-scurfiness’ 
(af. Medawar’). 

It might be expected that an active synthesis of 
keratin, such as Biggers'* postulates for the castrogen- 
treated vagina, would involve a speciflo uptake of 
cystine and other sulphur-containmg amino-acids. 


Radicautographio and tracer studies of mous- 


vaginal epithelium now in progreas'® do not indicate 
an uptake of ine labelled with sulphur-35 in 
cestrogen-induoed keratinization appreciably different 
from that in androgen-induced mucifloation (in both 
instances cell prohferation and protem. synthesis are 
involved). owever, during the active growth 
phase (anagen) of mouse hair, high activity of the 
keratogenous rone of the hair follicle is seen 8 hr. 
after administration of radiocystine (Fig. 3). The 
8-hr. radioautograph parallels almost exactly the 
published figures of localization of sulphydryl?*4*. 
The conical papilla of the mouse tongue presente 
an interesting picture in that it consiste of a core 
of ‘hard’ keratin projecting posteriorly, covered on 
ita anterolateral surfaces by & sheath of ‘soft’ keratin. 
The ‘hard’ keratin (readily distinguished by ita re- 
fractoriness to вов staining and ite affinity for picric 
acid) arises from a keratohyalin-free area at the a 
of the amall dermal papilla. Eight hours alter 
administration of radiocystine, this region is highly 
radioactive, in contrast to the limited activity in the 
adjacent ‘soft’ keratin-forming epithelium (Fig. 4). 
The concentration of cystine by ‘hard’ keratin- 
forming structures may reflect speciflo uptake by 
keratogenous zone cella for the synthesis of keratin 
or ‘capture’ by рш кое cella of the 
cystine which is not over once the living cells 
keratmize. Work in these areas is being oontinued. 
Phu асаав ee еа DADA Dy тенг 
research funds of the University of Cali i 
Howard A. Baan 
Zoology t and its 
Canoer Research Genetios Laboratory, „з 
University of California, Berkeley. rns 
1 MoCullough, К, and Delkdorf, G., Aro. Path, 94, 486 (1937). 


, J. D., Bern, Н. А. and Kahn, R. H., Proc. » 
d Med. 7e, 490 (1061) ki dira 


. B, 
ESQ Мар. Cell Rss., 8, 150 (1051). 
, 205 (1961). 
~ J. Inss. Derm., 18, 261 (19082). 
1 Ehen, А. Z., Montagne, W , ond Chase, E B, J. Nat. Ожяовг Inst., 
14 341 (1968). 
ч ватам B J апа Seligman, А. ML, J Wet. Cancer Ins, 14, 709 
18 Leblond, С. P., Ann. N.Y. Aced. Soi., &3, 461 (1051). 
7 Goetsoh, H., Amer. J. Anat, 10, 1 (1910). 
1 Biggers, J. D., J. Anat, 87, 827 (1053). 
"Bem, H. Harkness, D. В. and Blar, 8. AL (unpablished data); 
Endo., 14, 797 (1964). 
каксы А ыш DRM ER. Arch. d'anat. Alier., 81, 271 (1935). 
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Biosynthesis of Ascorbic Acid 


Тни rat is known to synthemze asoorbio acid in 
the course of ita normal metabolism. It has been 
observed by and sasociates’ that this 
synthesis сап be greatly stimulated, resulting in the 
high urinary excretion and tiasue reserve of the 
vitamin, when the rata are given daily a variety of 
compounds, particularly narcotics like ohloretone. 
It has been previously reported in several communica- 
tions** from this laboratory that the high urinary 
excretion of ascorbic acid stimulated by chloretone 
oan be completely suppressed, if the animals are 
made deficient in thiamine, riboflavin, pantothenic 
acid or folio acid. This action of the narootic 
can be restored by correcting the respective de- 
floiency with the particular vitamin. The effect of 
inanition has been taken into account by peir-feeding 
the experimental animals. The excretion under 
chloretone is unaffected by adrenalectomy or pan- 
createctomy of the rata. A definite inhibition of 
pyruvic sord oxidation by brain tissue of the rat has 
been observed in presence of chloretone under aerobic 
condition. The high urmary excretion of ascorbic 
acid strmulated in the rat under chloretone can also 
be almost entirely suppressed by the daily administra- 
tion of either adenosine triphosphate, malic acid or 
thyroxine i in suitable doses. The effect of chloretone 
is promptly restored when the administration of these 
compounds is Other compounds, such as 
adenosine dip hate, adenylic acid, dinitrophenol, 
екуи and dicarboxylio acids such as oxaloacetio, 

io and succinic, have been tried without any 
such suppressive effect on the urinary excretion of 
ascorbic acid by the narootized rat. 

With the inhibition of pyruvic acid oxidation 
under chloretone there is simultaneous decrease in 
the phosphorus esterification by the brain tissue of 
the rat. Relative. to oxygen consumption, the 
phosphorylation of that tissue decreases considerably 
in the presence of chloretone. In the chloretonized 
condition, the inorganic phosphorus- -level in the liver 
tissue of the rat is appreciably raised, while the 
adenosine triphosphate phosphorus, hexose-phos- 
phates and triose-phoephates determined both by the 
chemical and the paper chromatographic methods 
are considerably diminished, the lowest value being 
obtained in the case of phosphopyruvio acid. The 
ііввое reserves of these intermediary phosphorylated 
compounds can be restored to normal levela by the 
administration of adenosine triphosphate or malio 
acid or thyroxine in spite of the administration of 
chloretone being continued-simultaneously. We have 
previously xu pp that pyruvic acid might be a 
precursor for synthesis of ascorbic acid by the 
rat. The resulta of some in vivo experiments by 
Ghosh’ from this laboratory lent additional support 
to this view. He showed that pyruvic acid administra- 
tion increased the ascorbio acid excretion by the 
chloretonized rat. It has now been observed that 
by incubating liver tissue with sodium pyruvate 
under suitable conditions, an increase of 15-20 per 
cent in the ascorbic eod content occurs over that 
without the added substrate. This increase becomes 
more than 30 per cent, if the incubation. is carried out 
in presence of thiamine. 

Further evidence in support of these са 
ара иат 
nique. administering labelled pyruvamido 
0000 ) to rate under ohloretone, it has 
been possible to separate in a pure and crystallino 
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form both radioactive ascorbic acid and the 2: 4- 
dinitrophenyl hydrazine derivative of dehydro- 
ascorbic acid from the urine of the experimental 
animals‘. In this separation, column chromatography 
with Brockmann alumina or ion-exchange reain 
as adsorbing material has been used. The punty 
of the ascorbic acid isolated and its derivative has 
been established by chemical analysis and also by 
absorption. measurements. The ascorbic acid 
and ita derivative gave 315 and 110 counta per min. 


mgm. of the compound respectively with a 
Reiger Muller counter. 


After administration of the isotopic .pyruvamide 


to the chloretonized rats, the followmg i 
compounds were separated from tho liver tissue of the 
treated rata by paper chromatographie technique : 
glacose-1-phosphate, gluocoee-8-ph te, fructoae-1- 
9-phosphate, dL-glyoeraldehyde phosphate, dihy- 
tone-phosphate, 3-phosphoglyoerio acid, and 

phosphopyruvic acid. Radiosutographs of the 
different compounds have been prepared by the 
method of Benson є al.* by prolonged exposure of 
the paper containing the individual compound to the 
X-ray film and developing the latter for the radiation 
study. It has bean observed that none of the phoe- 
phorylated intermediaries studied had incorporated 
any carbon-14 in their respective molecules. By the 
application of the same techniques and from the 
samo liver tissue erther treated or hydrolysed, aa the 
case may be, it has been possible to separate the 
citric, a- ic, sucomio, fumario and malio 
acids of the Krebe oyole and also fifteen amino-acids. 
The radioautographs of these acids indicate that no 
oarbon-14 had been incorporated into any of them. 
Glycogen isolated in pure form from the same liver 
tissue gave an activity of 70 counts per min. per mgm. 

It would appear from the above that pyruvic acid 
lends itself to the synthesis of ascorbic acid in the 

chloretonized rat. The exact pathway of this synthesis 
` їгев further exploration. 
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Metabolism of Elastin in the 
Adult Rat 


Tum fully formed collagen fibrils: of connective 
tissue in adult animals are known to have a very 
slow rate of metabolic turnover!.- Recently, evidence 
has been presented for the existence of a soluble 
precursor of collagen of high turnover-rate*. Ву 
contrast, I have been unable to find any published 
information about the metabolism of elastin—another 
important connective-tissue protein which is a major 
constituent of the larger arteries and oertain spinal 
ligaments. The following experiments were ihere- 
fore conducted to supply some information on elastin 
metabolism. 

In view of tho high glyaine content of elastin, and 
since сагроп-14 labelled glycine had been used in 
the experiments -on collagen metabolism referred. to 
above, (x-*C)-glyoine, injected intraperitoneelly in 
a dose of 10 po. per 100 gm. body-weight, was used 
in these experimenta. The rate used were all adult 
males and were in two groupe of twelve rats each. 
The first group were normal rats killed ш two lota 
of six at one day and nine days after injection of the, 
labelled glycine. The second group were rata with: 
atrophy of the right hind-limb produced by operation - 
six weeks previous to iving the labelled glycine’. 
These were also killed in two lote of aix rata, one day 
and nine days after injection of (a-“C)-glycine. On 
killing, the aorte were dissected out from the: heart 
down to the bifurcation of the common iliaca and 
pooled in lots of three or six to ensure a suffimency of 
material. Elastin was separated and purified accord- 
ing to Tunbridge and co-workers, who state that thia 
method-&ppeers to give homogeneous preparations 
on examination by electron microscopy‘. cae e 
our material has not been examined in this way, 
morphology rl characteristics that 
the prepara of pure elastin. e 

samples iy hydrolysates of the elastin 
were separated by column chromatography as the 
dinitrophenyl derivative and the radioactivity de- 
termined on solid samples‘. 

















The radioaotivities found in glycine derived from 
elastin of the aorte of the normal and operated rata 


are shown in the accompanying table. It will be 
seen that there is no significant fall in specific activity 
with time in the elastin glycine from either normal 
or operated rats. Indeed, all the obeerved counts are 
very similar. and are of the same order as those found 
previously in adult bone collagen". Although the 
time interval of this experiment is not very дү 
is long enough to have allowed demonstration of ап 
active metabolic turnover in elastin if indeed this did 
“occur in adult rat aorta. It therefore seeme probable 
that in the adult rat elastin, in common with the 
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major portion of collagen, has a very slow rate of 
metabolio turnover. 


York Place, Manchester 18. May 28. ` 
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Enzymatic ‘Conversion of Two Geometrical 
Isomers into Enantiomorphs E 


Mvoonio acid is an intermediate in the oxidation 
of cartam aromatic compounds by bacteria. It is 
formed enzymatically by an oxidative ring cleavage 
from catechol’, and is then re-arranged to p-keto- 
adipic acid, which cannot be further degraded by 
the cell-free extracts. Evans, Smith, Linstead and 
Elvidge! studied the action of crude cell-free bacterial 
extracts on the three isomers of muoconio amd, and 
found that only the cts-ots isomer could be converted 
to B-ketoadipio acid. They algo tested the ability of 
extracts to attack certain lactones related to the 
muconic acids, and demonstrated that y-carboxy- 
methyl-A?-butenolide could be rapidly converted to 
кек us воа. On the basis of these findings they 
postulated the reaction sequence shown in Fig. 1. 


OH 
Ex (DHE 
H-— {оон > i 
0 =0 
Се 
techol Hypothethioal 


foule `* Соку. 
and bu 


Fig. 1. Mcohamsm proposed by Hvans æ al. (ref. 2) for convenon of catechol to 
P-ke&oadrpao acid 


From extracts of Pseudomonas fluorescens we have 
isolated a which converta ots-cte- 
muoonio acid to y-carboxymethyl-A¢-butenolide, and 

a delactonizing enzyme which converte this lactone 
to B-ketoadipic acid, thereby confirming the reaction 
папи Poe by Evans e al.*. The details 
of the work will be described elsewhere, and the main 
purpose of the present communication ів to direct 
attention to a remarkable pair of reactions catalysed 
by the laotonizing enzyme. 

When y-carboxymethyl- A‘t-butenolide ig formed 
from ots-cts-muconic acid, a centre of asymmetry is 
established at the y-carbon atom., Consequently, the 
chemically prepared lactone* is a racemic mixture. 
The lactone prepared anzymatioally from cts-cis- 
muoonie acid в the (-+)-lastone (Kp = + 58-2°). 
Since whole cells and also the delaotoniring enzyme 
are stereospecific for the (+)-lactone, the unnatural 
(—)-lactone can be simply prepared by allowing a 
cell suspension to act upon the synthetic lactone. 
By these means we were able to obtain both isomers 
of the lactone. Р 

The lactonizing enzyme catalyses a freely reversible 
interconversion of ots-cts-muoconjc acid and the 
(+)-lactone. At pH 8-0, the equilibrium mixture 
contains 95 per cent lactone. The trans-irans rsomer 
of muoconic acid is not attacked; but the ots-rans 
isomer can be decomposed at a rate about 0-02 per 
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cent of that with the natural substrate. Moreover, 
the (—)-lactone can be substituted for the (+)- 
lactone in & back reaction. Further study haa 
established the fact that the lactonixmg enzyme can 
catalyse в second reversible reaction, parallel to the 
natural reaction, which resulta in the interconversion, 
of cis-trans-muoconio acid and the (—)-lactone, but 
cannot interconvert the two trical isomers or 
the two enantiomorphs. At pH 8-0 the equilibrium 
mixture of cie-trans-muoconic acid and (—)-lactone 
contains 20 per cent lactone. From the equilibrium 
constants of the two parallel enzymatic reactions, 
the free energy change for the cis trans isomerization, 
can be calculated; it is — 2-5 koal., a value which 
agrees with the known chemical properties of the 
two isomers and is within the range recorded for 
similar isomermations. 

Since the double bond in the lactone ring has a 
ows configuration’, it is evident that the lactonizing 
enzyme must act upon the trans bond of oss-irans- 
muoonie acid. The essential features of the two 
reactions which it catalyses are shown in Fig. 2. It 
seems olear that the basis of this pair of reactions 
is an ability of the enzyme to distinguish between 
two chemically identical atoms or bonds. Thus m the 
forward reaction, only one of the two component 
bonds of the 4-3 double bond is split; and in the 
back reaction only one of the two se bes . atoms 
is removed. The ability of an enzyme to i 
between chemically identical ups has 
demonstrated in the dehydration of citric acid‘ and the 
oxidation ond reduction of Рава spe Pere nuoleo- 

tide by aloohol 
& three-point attachment of um 
strate to enzyme has been pro- 


graphically how such a mech- 
anism would apply in the present 
case. For simplicity, the drawing 
shows only those regions of the 
molecules concerned with the 
stereoigomeric changes. The fol. 
lowing arbitrary restrictions are imposed: (a) when 
the double bond is attacked, only the lower bond is 
opened, and (b) in the removal of HB only the right- 
hand hydrogen is removed. 
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Fig. 3. peep ego chr fiom Sng pera representation t 
reactions catalysed by lactorung onsyme шә 


Krebs" haa postulated that the formation of 1-malio 


this is nob surprising, d mm e 
-between maleic acid and fumario acid is much 
greater than that between ois-cie and cis-trans- 
muconic acids. 


W. R. Втвтвом 
R. Y. ВтамтЕВ 
Department of Bacteriology, 95 
University of Oaliforma, 
, California. 
April 26. 
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Cell Activity and Deoxyribonucleic Acid 
Content of the Nuclel of the Thyroid 
‘Gland of the White Rat 


RaaomwrLr, it has been claimed that the deoxyribo- 
nuoleio acid oontent of the interphasic nuclei in the 
_ different tissues for & given species, to a 
value which is double that for the deoxyribonucleic 
acid content of the spermatic nuclei of that same 
species, Nevertheless, some exceptions were observed, 
E t Lison and J. Pasteels, J. Govaert, 

and A. Schrader], and lead to the 
ies that this ‘theoretical diploid vatue’ would 
only be an equilibrium’ value, from which the 
' deoxyribonucleic acid content would vary more or 
less widely as a function of the cell activity. 
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From this point of view, we have carried out some 
experimenta on the thyroid gland of the white rat. 
It is easy to influence the activity of the cells of this 
organ and to oontrol i its physiological 
state’; and it is well known that the activity of 
tke thyroid cell oen be inhibited by thyroxiné and 
stimulated by thiouracil. On histological examma- 
tion, the physiological states are re ted on one 
hand by the endotheloid aspect, on the other by the 
columnar aspect of the cell. 

Fifteen white male rats віх to seven months 
were used. A first group of five rata ‘served as oon- 
trols ; а second group received daily'during seventeen 
days an intramuscular injection of^ 0°1 “mgm. 
thyroxine; в third group repeived daily, by gastric — 
probe, and during the same period a dose of 20 mgm: 

propylthiouracil. АП the rats were killed аф the 
same time. The thyroids were quickly removed and 
fixed in & mixture of-aloohol (96°, 75 perta), formalin 
(40°, 20 parts) and acetic acid (5 peris) as well as a 
testicle of a control rat. All the manipulations of 
dehydration and embedding were performed sim-: 
ultaneously. The sections (10 microns) were plaged 
on the same slide and treated by the Feulgen reaction: 
The deoxyribonucleic acid content of each nucleus 
was measured with Lieon’s histophotometer. The 
extinction ооесіепь obtained in the wave-l 
region 5200-5400 A., multiplied by the projection 
area, gives in arbitrary unite the relative value of 
the deoxyribonuoleic acid content. Details of this 
technique have been given by L. Lison’. 

In.every thyroid gland we measured a hundred 
nuclei. The results of the statistical computations 
for each rat are shown in Table 1. We noted some 
haploid and doubly charged nuolei, probebly pre- 
prophasiot. For the present oo tions we took 
into consideration only the diploid nuclei; this 
explains why the number of measured nuclei waa 
sometimes leas than 100. Thé mean value for the 
spermatocytes I being at 1,934, the theoretical diploid 
value will be at 067 arbitrary unite. 
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The mean values of the five controls (rata 52-56) 
are statistically very constant but obviously leas than 
the diploid value. 

The mean value of the five rata receiving thyroxine 
(rata 57—61) is reduced by 10 per cent and even, 
for one, by 82 per cent. This marked decrease 
cannot arme from a technical error, ae the mean, 
itself, arises from в hundred consistent measure- 
mente. > 
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On the other hand, tho mean value of the five rats 
reoeiving thiouracil (rate 62-66) shows a clear 
tendency to. increase. 

In order to demonstrate more olearly these varis- 
tions, we pooled all the measurements in eadh group ; 
Rat 61 was not included, smoe ita mean value was 
not ‘consistent’ with the four other rats of the same 
group (Table 2). 





By ‘Student's’ t-test we have demonstrated that 
ee АЕ Еа 
3). 








The deoxyribonucleic acid content of the 


pills алаш, and especially those with 
thyroxine-inhibited thyroids, is markedly below the 
diploid value; on the other hand, m the stimulated 
thyroid, the content of deoxyribonucleic acid reaches, 


8 ximately, the theoretical diploid value. . 
is investigation was aided by a grant from the 
Belgian National Foundation for Scientific Research. 


` 


2 °“ Н. Roms 
pcr smi of Human Anatomy 


and Department of Pathology, = 


Belgian Centre of Normal 
s md e Pathologioal Growth, 
University of Ghent. 
Rees 10. 


147, 1494 1968). I4son, I., and 


375 (1960) 
UE mre, 
a X. Ade na 11 146 0960-1), Steger, Kc, Ads Anat., 


950—851). Binger, Н. 

270 {leisy Зер, В. аза Врани Hie, G., 
Беата, 2. Вабгітої, М, 817 (1000) Thonan T 

* Lison, L, Ads Anat, 10, 333 (1950). 

* Roos, H., Nature, [178, 1059 (1054)]. 
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Composition and Action of Yeast 
Polygalacturonase 


constitutive and is not socompenied by pectin- 
esterase. When it is allowed to act on pectic acid, 
the following series of reactions occurs! : 


(a) Peotio acid + penta- + tetra- + tri- + digalaot- 
. iG вайа; 
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(b) Pentagalacturonio acid + tii какаш 
Pentagiactinoni ald + tri- + digel 
(e). Tetragalacturonie acid + tri- + gsactarni 


(2) азаа E E cate 


“Reactions (a) and (5) ooraprise the initial re id 
linear phase of the hydrolysia. Tus opua р of 
et 


sat piece: the reaction ceases, geen dimer 
and monomer as end Reaction (d), like (о), 
is much slower at the higher pH ; henoe at pH. 4-5, 
the reaction appears to cease at 50 per oent hydrolysis 
a ES di- and galaot- 


тув adt lygalacturonase was studied. 

We have Ма лоо of the 
crude culture liquid oan be adsorbed in the cold on 
a peotio acid gel at pH 3۰0 and eluted with 1N 
acetate buffer at рН 5-0. This resulted in в 13-fold 
concentration, but only in a negligible increase in 
оа Ап electrophoretic analysis was 
performed after further concentration by as pe 
tion with saturated ammonium sulphate followed by 
dialysis. The pattern indicated two components. The 
major one comprised about 95 per cent of the total 
protein. A variable solvent solubility test also 
indicated two fractions. At 4° O., the minor fraction 
was precipitated аф 0-2 ammonium sulphate saturs- 
tion and the major one was salted out between 0:8 
and saturation, A i bu d 
bility teet based on the ute of and 
Taylor* showed that only the major pee had 


yeast polygalacturonase . The specific activity 
of this fraction, calculated by the last method, waa 
0-179 yeast po per mgm. pro- 


Еторе Dee Sane M PR ا و‎ 
acid solution). The material which was precipitated 


between 0-75 and complete saturation moved as 4 
single boundary in the ultra-centrifuge. 
The rates of yeast po 

tri-, Dede RA a aE 
using the filtrates obtained at four different con- 
centrations of ammonium sulphate. The ratios of 
ily constant during the salting 
hydrolysis of pectic acid to 
the stage is catalysed by a single 
enzyme. Tal details of Coe won will be ы 
elsewhere. 


` , А. L. DNMAIN 
Н. J. Poarr 
Department of Food Technology, 
University of California, 


Davis, California. 


к and Phaff, Н. Í., Arc. Bioohem. ond Biophys...£8, 1% 
* Demain, А. L., and Phaff, Н. Ј., J. Biol. Chom. (m the press). 
H. J. and Luh, B. 8., Arok. Biochem. and Biopkys., 86, 231 


‘ J., Reid, W. W., and Solomons, G. L., J. Sol. Food Ap., 
Tio (1883). = s 


* Schubert, H., Biochem. £., 883, 78 (1952). 
* Falkoner, J. 8., and Taylor, D. В., Biochem. J., 48, 835 (1940). 
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Use of Mercurated Thiazoles as Fungistatic 
‘Agents  . 
Is the oourse of our studies on methods of synthesis 


i 
2-substituted-amino 4-5-dimethyl thiazoles ая 
by reaction of ethyl methyl ketone with substituted 


a Tu un MESI CD IS UENIT 
mercuric group has also been fixed by us". The 


resulting merourated thiazoles have been assigned the- 


5 


cmd bmi. `унвоооон, 
N 
All the twenty-six new thiazoles (thirteen un- 
moercurated and the rest merourated) have been 
tested. For fungicidal вавбу, the method of Mont- 
gomery and Moore! was used. Alternania polanduit 
Ayyangar was used as the fungus indicator. 
The unmerourated thiazoles completely inhibited 
spore germination even at a concentration of 100 
У pürta-por Ков: At 250 p.p.m. the percentage of 
mhibition was only 25-380 cent. E 
i were, however, more 
per cent effective in inhibitmg 
sporo germination of the fungus even at a concentra- 
tion of 2 p.p.m. 
Detailed investigations will be published elsewhere. 
Thanks are due to the Board of Scientific and 


M. К. Боот 
B. PApHI 
' N. К. Das 
of Chemistry, 
^ Ravenshaw College, 
&nd 
D of Botany, 
Ravenshaw College, 
Cuttack 8, | 
Отівве (India) 
May 20. | 
1 Pujari, H. K., and Rout, M. K., J. Amer. Chem Soc., 7$, 4087 (1058). 
t Puja, Н. KL, and Rout, M. Ж, J. Ind. Ohem. Soc., 31, 257 (1964). 
‘Montgomery and Moore, J. Pomol. end Hort. Sol, 15, 253 (1938). 





Glutathione Breakdown and Transpeptidation 
Reactions in Proteus vulgaris 


Tua enzymic breakdown of glutathione by animal 

` tissues has been extensively studied’. Both peptide 
bonds are split by enzymes of rat Kidney homo- 
genates ; the y-glutamyl bond is first hydrolysed to 


NATURE 


September 1L 1954 va. .174 


gintamio acid and oyrtainylgyoine, tho lattor 
afterwards further broken down’ to’ cysteine an 
glyoinet, In 1950, Hanes, Hird and, Isherwdod® 
nstrated that preparations of sheep -kidney not 
only hydrolysed gluta ‘but also catalysed ‘the 
ее of 
hydrolyms and to other added amino-acids. A more 
detailed analysis of the relative reactivities of. various 
amino-acids with glutathione has recently’ been 
carried out‘. Transpeptidation reactions were also 
Co казйр үн ee er nee 7 
tides and amino-acids in animal and plant timsueg*. - 
The discovery of such reactions led to speculation on" 
their possible role in the formation of new 
and of proteins.  Alth ‘cell-free extracta of 
Eschorichsa оой. synthesize ione from ite com- - 
ponent amino-aoida*, these extracts do not hydrolyse 
the tide. Breakdown of glutathione and trans- 


vulgaris 
Washed whole-cell suspensions or cell-free extracts. 
of Pr. vulgaris (prepared by вопіс disintegration) were , 
incubated with thione with or without added 
amino-acids at pH 7-4 for 1 hr. at 37°. After de- 
proteinization with ethanol oontaining  N-ethyl. 
maleimide’, the supernatant was examined for 
amino-acids -and peptides by paper ошма у, 
chromatogram of the produote 
д suspensions or extracts 
are incubated with glutathione. In addition to the 
glutamic acid, glycine and small amounta of cysteine 
expected (cysteine is further metabolized to pyruva ay 
hydrogen sulphide and ammonia by Pr. vulgaris’), 
two new ninhydrin-positive materials with Ry values 
utamic acid and y-glutemyl- 
The new compounds are 
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mixtures. Unless high concentrations of the misro- 
organism. are used (of the order of 12 mgm. dry 
^w4.]5 uM glutathione), detectable quantities of the 
new materials are nob produced and only small 
quantities of the component amino-acids of glute- 
thione ate observed: The new material obtained 
when glycine is added to the incubation mixture waa 
eluted and shown to behave like y-glutamylglycine 
when oo chromatographioally with authentio 
samples of the a- and y-peptides. This material was 
obtained in chromatographically pure form, hydro- 
. lysed and shown to contain only glutamic acid and 
glycine. 

Transpeptidation to foreign amino-acids added to 
the incubation mixture has been likewise pasé 
New materials oorresponding to the v-glutamy 
peptides have been obtained with L-methionine, 
L-valine, L-phenylalanine, L-leucine and r-glutemme. 
As with the system from kidney, the quantities of 
new y-peptides formed are dependent not only on 
the amount of &ooeptor amino-acids present, but also 
on the partigular ammo-scids in the system; thus, 
for example, phenylalanine is more: active in trans- 
peptidation than leucine as judged by the intensity of 
paper chromatographic spota. Using concentrations 
id amino-acids up to ten times the concentra- 

i. ао increasing the amount of amino- 
increased the amount of y-peptide formed. The 
abilition to hydrolyse glutathione and cause trans- 
tidetion remain with the supernatant after centri- 
farala af the exieuot for 00 minoak 11,000 у and am 
loat on ing the extract to temperatures of 55° 
for 10 min. Of the antibiotics known to interfere 
‘wrth protain synthesis in Staphylococos*, terramyoin, 
aureomyem and heniool had no effect on 
transpeptidation at levels of 100 ugm./ml. 

These experiments demonstrate the presence in 
bacterial oella of enzymes catalyaing ions 
of the same type as in mammalian tissues*. Although 
these ex reactions appear to be widely dis- 
tributed in Nature, their ав в potential 
- mechanism of peptide formation remains uncertain. 


PaxHLA SAMUHLS TALALAY* 
Modical Ressaruh Council Unit 
for Chemical Microbiology, 
Department of Biochemistry, 
University of Cambridge. 
May 27. $ 
* Presen 
А t addres : гезе ens of Biochemistry, University ot 
1 Bee review by Waeleoh, H., "Adv. in BHnxymol", 18, 237 (1968). 
t Binkley, F., and Nakamura, K., J. Biol. Ohom., 173, 411 (1048). 
HE): n EIA, E J- B., and ene Ms F. A. Natura, 108, 258 


LSE ала ard ui ac ейин. J. 56, 417 (1964). 
"Наа, Cis ае aa Е. . A, Biochem. J., 
* Bamuels, Р. J, Biochem. J., Ki, 441 (1053). 

"Капю, В. B., and Porter, J. В, J. Best. 60, 607 (1960). 

* Gale, E. F., and Folkes, J., Biochem. J., BB, 498 (1953). 


г. Norvaline : : а Growth Factor for Excised 
we, Tomato Roots 


MT 
Ёл reporte! that norvaline, a synthetic amino- 
acid, was detectable in protein hydrolysates have 
not been confirmed using modern techniques’. No 
reporta are known to me of the detection of norvaline 
ва a free amino-acid in tissues. It has, however, been 
* that on addition of a-ketovalério acid and 
glutamina to extracts of rat liver, the a-ketovalerio 
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ee convenes ee A number of other 
a-keto acids were converted’ to the corresponding 
amino-acid by the extract. The conversion to 
norvaline, therefore, could be attributed to low 
specificity of the postulated enzyme. In spite of this, 
it was decided to include pr-norvaline in & series of 
amino-acids tested for ability to replace pyridoxine 
in the nutrition of a clone of excised tamato roots. 
Some nutritional requirements of this clone and the 
experimental techniques are given elsewhere“. 
Replacement of pyridoxine by norvaline gave 
approximately 50 per cent of the growth obtained 
in the presence of pyridoxine. The best concentra- 
tion was found to be 4 x 10-* M of the free base. 
‘A representative result, using this concentration of 
norvaline, is shown in Table 1. 


Table 1, Foust LXGTH or Мати AXIS PER ROOT OOL) OY 


$ 


HXOINWD 
Wrrnovt 











Tomato GROWN FOR SIX PAYS IK: .Мирси (1 

Рүвтрохив; (3) WITH PYRIDOXINE; AND (8) ттн NORYALUMN 
RJUPLACIKG Мили its FOLLOWED BY ABD 

ExXzORS AND NUMBERS OF EJXPLIOATEM IN BRACKETS 

Length of matn axis 

Medtum per root (mm.) 

1. Minus minus norvaline 23 141 05 (9 

з Plusp mings norvaltne 07-64 $4 (9 

8. Minus plus norvaline 62-0:-6-09 (9 
This result has been confirmed on te occasions 


and using pi-norvaline from two different sources. 
Paper chromatography of solutions obtained on auto- 
claving norvaline, either in water or in the medium, 
did not reveal any substance with an Ry value, or 
' colour (ninhydrin test), different from those of nor- 
valine. The calculated amount of norvalie per spot 
on the chromatogram was 125 pgm. 
The fact that norvaline may act as & growth factor 
vides tentative evidence that it is involved in 
ormal’ metabolism. Whether this is во, and the 
precise relation of vitamin B, to norvalme, is being 


2 б | Wura G. Born 


Clayton Foundation for Research. 
1 and А Ber. d. Chem. Ges., 
H., Bahn, 
. and Biology of Proteang" (Academio 
Prem, New York, 1960). 


* Mastar, A., and Tio, 8., J. Biol. Chem , 187, 178 (1960). 
“ Bol, W. G., Plent Physiol. (in the press). 
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Succinoxidase Inactivation by a Lecithinase 


in Barley Seedlings 

RECHNTLY, several investigators!-* have isolated 
mitochondrial fractions from plant tiasues which are 
similar to animal mitochondria in that they are 
capable of oxidizing all the known substrates of 
the Krebs citrio acid cyole, concomitantly eyn- 
thesizing adenosine triphosphate from adenylate and 
~morganio . However, the oxidative and 
phosphorylative capacities of mitochondria from 
different plant tissues vary considerably. For ex- 
ample, mitochondria from oats show much leas 
ity in the oxidation of Krebe-cyole acids than 

.do those from the mung bean; while mitochondria 


ls are more efféctive in 
tion than particles from leaves 
од rots of de ino Pant lished 
work) in our laboratory has also observed that the 
mitochondria from tomato leaves are considerably 
leas active in the oxidation of suocmio acid than are 
those from hypocotyls of the same plant, and that 
this is accompanied’ by & higher 


enzyme activities of plant mitochondria, studied 
by Laties*, was found to bear no relationship to the 
, Inactivation of barley succinoxidase. However, he 


mi 
ability to oxidize succinic acid is their relati high 
endogenous oxygen uptake (QO,(N) = 100). This 
а M nM HM eee 
chondria from bean! or tomato 


of the value of those from 45-day old seedlings. 


Table 1. Jaxrmio Acrivreems* OF MITOCHONDRIA FROM Bikey 
BENDLINGS AT DIFFERENT AGNES 














* Average values axpreased аз QO,(M) except lectthinass ОООО). 
We have ahown that the 


like the endogenous oxidation, is activated by cupric 
and ferrio ions and is inhibited by diethyldithio- 


supported reactions as lipoxidase-catalysed oxida- 
tions. However, the loss of succinoxidase activity 
from older seedlings cannot be due to’ this enzyme, 
since it ooours in considerable concentration in em- 
bryonic tissue from which ‘active’ mitochondria may 
be isolated (Table 1). 
We have also identified a leoithingae О in older 
i Brewster 


&nd геру ар тонер m ` Quastel 
e ча. and Sumner’, have 
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demonstzated the inactivation of suocinoxidase in 

from 
mechanism 
the mitochondrial 
: the course of isolation. 


ages 
this table shows that the dependence of cytochrome 
oxidase upon exogenous cytochrome o ів also in- 

related to lecithinase activity ; but it is clear 
that other parts of the whole system, perhaps succinic 
dehydrogenase, are more sensitive to the damaging 
effect of this enzyme. 

О is inhibited by sodium fluoride, and 
the inactivation of suocinoxidase in 4—5-day old 
seedling mitochondria can be partially prevented by 
adding 0-01 M sodium fluoride to the isolation medium. 
(0-4 М sucrose, 0.02 M phosphate, pH 6:8). This 
protection is in if the seedlings are infiltrated 
чо ere ee MORE ыи ооо 


O attacks phospholipids at the phoe- 
ae el linkage, yielding phosphorylsholine 
and a diglyoeride. lipids oocur in high oon- 
centration in plant mitochondria’, and apparently 
play an important structural part in the 

organization of these bodies. It is evident that 
hydrolysis of these ‘cementing substances! would 
bring about a breakdown in the functional integrity 
of complex enzyme systems such as suocinoxidase. 
Mitochondria which lack the ability to oxidixe suooinio 


; a DH ee ee 
lecithinase О partial 


has caused a disintegration of 
the mitochondrial structure, and the unsaturated 
fatty acid components of eee have been 
Con- - 


guocinoxidase activity show a low endogenous oxygen 
uptake because the phospholipids remain intimately 
associated with the architecture of the particles, and 
are inacceasible to oxidation by lipoxidase 

Reporte in the literature! indiosting tho apparent 
transience of the whole or part of the suocinoxidase 
system of seedlings may ee ee m 
view of this demonstration of $^ inaetivation | 
by a native leoithinase in barley iios 
ent is made to the National 


financial assistance for this study. А x 


= BRIAN C. GOODWIN 
E. R. Wayaoop 
Botany t, 
McGill University, 
Montreal. 
May 7. 
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таоца A, алй Bonner, J. J. Histochem. and Oytochom., 1, 254 
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The Rat as a Test Animal in evaluating 
Artificial Human Milk for infants 


` Маху attempta have been made to develop artificial 
milk formulations to replace breast milk in the feeding 
of young infante. Tests have been carried out on 
дк ш tharcsalv NUM Hiero dew егу Dew reparte 
of attempts to use animals in such studiee!-*. - 
We believe that animal experimentation is necessary 
in studies of artificial human milk, and we have tried 
to find an mdioator which would rapidly show the 
ао af different foemolarias on the exit: We 
e eee eee осона 
milk, respectively, causes similar changes in the fæces 
of rate and the fæoes of infante. Using the pH of the 
foes aa ап indicator, we then tried to modify cow's 
milk in such a way that its effect on the rat would 
с а 


indivi 

or milk mixtures to be studied ad libitum. No extra 
water was given, and sinoe the experimental period 
was always very shorb (1-2 weeks) no minerals or 
пое cb оеш. The foes were 
collected during а few hours each day, suspended 
in distilled water and the pH of the suspension 
. In the first experiments, three-weeks old 

rate were used. In accordance with Scott 
Norris’, it was found that human milk was unsuitable 
for these young rate, whereas the oow's milk per- 
mitted some gain in weight (Table 1). In later experi- 
menta, alder rata (9-22 weeks) were used. Although 
neither oow's milk nor human milk produced growth 
in these rate, the animals maintained their weight, 
and it was evident that the results obtained during 
the short experimental periods were not due to 


Table i. Hrrmors or Осу" BIK amp HUMAN HICK as DINT FOE 
E Bare oy DIFFEKENT iam 











. 1 are some typical pH curves of the 
ficos of rata either human milk or oow's milk. 
It can be seen that there is a distinct difference 
between the rats on these two diste. Feeding with 
human milk has given pH values between 5 and 6 


. difference was 
apparent ва early ва two days after the beginning of 


experiment. 

The purpose of the further experiments was 
oe үнү ee 
pH of foes down to the human-milk level. great 
number of oow's milk modifloations were prepared 
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acidity curve closely resembling that obtained with 

human milk. 

The calcium content of the milk was lowered by 
i (‘Zeokarb 210' 

он 


Ки вн ed A Of the diferent 
substances tried it was found to be the most suitable 
for reducing the content of the ionizable calcium. 
Lactose was added to the milk at the level of 5-10 per 
cent. Other carbohydrates, for example, dextrm, 
maltose and sucrose, did not lower the pH of the 


on the pH. of the fæces is probably 
in the curdling properties of овве in the stomach 
аа ee ee 
in the composition of the intestinal flora. Further 
ш tions into theee questions and into the 

Vy 208 apoi ок готаз шам DR пастори d 
жүүнү diia 


E MABJATTA HOB8BANDER 
Rirva VUOKILA 


Department of Nutritional Chemistry, 
University of Helsinki. June 9. 


1 Beott, М. L, and Norris, І, O., J. Juin Wr dit ишш 
* Tomarelli, Linden, Durbin, G. T., and Bernhart, Y. W., 
Uds Жы оа EL. 351 (C1983), 
з György, Р. Mello, M. J., Torres, Y. HL, and Barnes, L. A., Proe. Soc. 
Жар. Bio. Med, S4, 464 (1962) 
+ Lemke, H, Monatsokr. Kinderheilb., 99, 409 (1961). 
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‘Size of Trichostrongyle infective Larva 
in ‘Monobacterial’ Culture 


Ix 1911, Loom! noticed first- and second-stage 
larva of Anoylostoma duodenale ingesting the bacteria 
‘contaminating’ his cultures. He dismissed bacteria 
as а regular food source, however, because such 
larve “all show the outward signs of insufficient 
nutrition”. Later, it was established by MoOoy!, and 
confirmed by Lawrence’, that living bacteria were 
normally for the nutrition of hookworm 
larve.  lspeEe* also reared the third stages of a 
number of strongyloid worms, including Tricho- 
strongylus retortasformis, in broth cultures of coliform 


cultures, none of theee workers reported any 
comparisons made between such measurements and 
those of larve grown in ordinary fmcal culture. 

Present attempts to obtain standard larvae of 
Trichosirongylus retortagformis by these culture 
methods reveal a constant reduction in the size of 
the third stage compared with that achieved in fæces 
at the same temperature. This is 30 whether the 
bacteria are available as growing colonies on agar 
or in broth, or merely suspended in Ringer’s solution. 
If, however, the micro-organiam is added to auto- 
claved faces, then a suitable environment seams to be 
provided, for the larva reach their normal ‘еса size. 

The nematode eggs used in cultures 2-5 were 
extracted from the fæces of infected rabbite by 
centrifugal-salt-flotation, and surface sterilized with 
White’s solution“. The micro-o used as food 
were Bactertum cols Types I and II and an organiam 
intermediate between Bas. coli and Bact. aerogenes 
(classification as in ref. 7). 


текше FOR 80° О. CULTURES 














eg pln eee est 
bebinty. ' 


é test shows that the difference between 
asd @ (0) васала at the 0-1 per cent level ot 


The techniques to which the eggs and larvw were 
subjected have been teated to discover whether they 
affected the size of the latter in an artificial manner. 
The resulta of cultures of type 2 show that centrifugal- 
salt-flotation of the eggs and treatment with White’s 
solution have no ing effect on larval sire. 
These pame cultures show, in addition, that the strain 
of micro-organism was not at fault, since it was also 
used in some of the agar, broth and Ringer's solution 
cultures. , n of larve grown in mono- 
becterial flasks closed either with sion of аворо 
rubber bungs has shown that limitation o en. 
to this extent has no adverse effect on size. "Tho fact 
that a rubber bung seal encloses sufficient oxygen for 
00 de is also brought out by the re- 
gulte for culture 2 (вее table), in which such в method 


by the measurement of ‘monobacterial’ larves before 
and after approximately twelve hours subjection to 
this treatment. No significant increase in size waa 
noted. Е 
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Whether the reesion in size ів due, ва Looss 
supposed, to nutritional deficiencies iri bacteria alone ' 
is still not established ; but the elimination of many 
procedural factors makes the existence af в non- ! 
living, thermostable, fecal -contribution to larval ' 
nutrition a poesibility. 


P. A. в. Ұпвом 
Department of Agriculture, 

University of Leeds. May 11. 

I Loos, A., Rec. Sok. Med. Owiro, 4 (1011). х 

* MoOoy, О. BE~, Sesxos, N.B., 09 (1029); Amer. J. Hyg., 10 (1029). 

2 Lawrence, J, Aus. J. Вер. Biol. Med. Sor, 28 (1948). 

QTapags, G., X 191 (1038); 8га Вер. Dir. Inst, Anim. Path., 

Cambridge (1083). i 
*MoOoy О. R, Amer. J. Hyg., 11 (1990). Е 
“White, G. F J.'Pererit., 18 (1081). 
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Cobalamin Requirement In Chrysophyceae 

Oxm of the active principles in aqueous extracts 
of liver essential for growth of Ochromonas mal- 
hamensis! waa identified as cobalamin (vitamin Ba). 
Since this requirement was also found in one or 
other chrysomonads, it was that all 


chrysomonads isolated from brackish supre-littoral 
pools at Millport: Monochrysis luthers Droop (Strain 
60) Prymnesium parvum Carter (Strain 65) and 
Syracosphasra . (Strain 02). 

The three strains, which were grown in bacteria- , 
free culture, Sequired for growth soil or, тацу, 
liver extract and naturel sea water. Both the soil 
and liver extracts could be replaced completely by 
cobalamin plus thiamin, the latter apparently having 
the function of a stimulating substance rather than 
one for which theró was an absolute requirement. 
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Tho natural sea water was replaced by an empirical 


synthetic metal-buffered medium of composition 
rather similar to Provasdli and Pintner's* for Gyro- 
dénium, but with guanine and glycine as 

organic constituents. This medium 4s not i and 
‘ib requires considerable simphfication; but it has 


supported growth of tHe three strains through nine ' 


transfers without undue diminution im yield. 

The for cobalamin proved to be 
" absolute and quantitative (Fig. 1); and, eo far as 
experience -доев, it was not influenced by the oom- 
position of the medium, or eliminated by methionine, 
some nucleotides and bases. . The full pattern of 
specificity has, however, hot yet been ascertained. 


Maximum wth of all threo strains was given 
by 80-100 cobalamin/lit., compared with 
200 mygm. for a marine Stichooccoust, and 100-200 


mugm. for Buglena’. In the case af Monochrysis, 
maximum yield in culture is about 16,000 oella/o.mm., 
а figure comparable with that of Monochrysis blooms 
in rock pools but far above any recorded for u-flagel- 
lates in the sea‘. Concentration of essential nutrients 


in the pools is probably responsible for the blooms , 


in them; cobalamin must attain a concentra- 
tion of at least 30 mugm./lit. On the other hand, 
it does not appear that this vitamin is & limiting 
. factor in the sea at all times of the year. Preliminary 
assays: with Syracosphaera suggest the appreciable 
figure of 5-10 mygm./lit. for coastal waters during 
February and March of this year; Lewin‘ 
10 fane a a Tf these eutumatos axe егин AANT. 
of the correct order, it can be inferred that 
cenaam snot a Шш faotor inks early крт. 
` М. R. Dgoo» 
Marine Station, 
Miltport. May 5. Ы 
на Quart. J. Міс. Sa., 93, (1), 71 (1962). 
1 Hutner, 8. H., Provawoll, L, and Wilfus, J., Axa. N.Y. Acad Soi., 
50 (5), 852 (1953). 
* Provasolt, I, and Pinter, L J., Ana. N.Y. Acad. Soi, B8 (5), 839 
‘Lown, В. А., J. Gen. Microbiol., 10 (1), 03 (1054). 
* Robbins, W. J., À., and Stebbins, 3L E., Ann. N.Y. Acad. 
Se, 56 (5), 818 ( 
* Ballantine, D., J. Mar. Biol. Амос. U.K., SA, (1), 120 (1953). 


Gene Frequencies in Strains of Trifolium 
repens 


repens. The resulta ubt disclosed a continuous 
ОКШЫ даг тне кашчу fe сү бөрүсү 
from the Mediterranean region to north-eastern 
Europet, and from the lowland to the higher altitudes* 
within в range of 100-0 per cent. A signifloant 
correlation was found between the dominant allele 
frequencies and January mean temperature. Further 
study was concerned with the determination of gene 
frequencies in strains of T. repens. The picrate- 
teet usod Was (het described by Салый», заса 54 
for determining small amounts of enzyme. The resulte 
obtained were used for caloulating the occurrence of 
genes in the samples (Table 1). : 

The dominant glucoside allele (Ac) shows a decrease 
from 100 to 0 per cent, and the dominant 
allele (Li) from 89-8 to 10-8 par cond. Striking 
similarity became evident in the gene frequencies of 
wild and cultivated strains of Т. repens derived from 
the-same geographical region. The British and New 
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Table 1. FENQUENOUES OF THE DOXIKAX? GLUOOSIDE LOTAUSTRALIK 
АЖО Нихтии LIXAMARASS ALLELES ІЧ STRAINS OF Т. repens (FER CENT) 
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Zealand strains роввевв high frequencies of the 
dominant alleles. In contrast, the Swedish, Danish 
and north Italian strains show tively low 
дэд оао ora oe ith the exception 
f Weibull’s Robusta and Nora for enzyme gene. 
The picrate-paper test also gives an indication of 
the relative chemical output of the gene. According 
to the amount of gene product, six oolour reaction 
classes were ed. There was & positive 
correlation (r = 0:8971, P < 0-001) between the gene 
frequencies and the chemical output of the gene 
(Big. 1). 





0 & ^ 4 6 
Mode of reactions ın strains of Tryon repens 


1. Relation between frequencies of the glucoside lotau 
ШШ gone ane ibo тод аздау ронй ax modal reco 


I consider that the variation between the gene 
frequencies in the samples of Т. repens derived from 
different geographioal regions is governed by natural 
selection. 

I am indebted to Prof. T. J. Jenkin, former director 
of the Welsh Plant Breeding Station, for facilities 


for carrying out this investigation, and to Mr. Watkin . 


Williams, former head of the Clover Breeding Section 
of the Station, for 
to Mr. R. C. O. i 


Welsh Plant Breeding Station, 

University Oollege of Wales, 

Aberystwyth. May 19. 

* New addres: Division of Phani 
Bewniifio and Industrial Research Organisation, 
х Daday, H., Heredity, 8, 61 (1084). 

* Daday, H., Heredity (in the pres). 
° Corin, L., N.£. J. Sot. Teck., 98. G5B (1940). 
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ADULT EDUCATION IN GREAT 
"BRITAIN. .. 


We on “Democracy and ita Discontents” 
in the June issue of Encounter, Mr. M. Beloff 


argue that the outstanding event in the politioal ' 
history of the past hundred and fifty years in Britain 
is the development of the Civil Service and of an 
J educational system which has taken enough account 

of the claims of talent to enable it to create & race 
CONTENTS | of administrators capable of maintaining the ооп- 
sistency of government in spite of tbe advance 
towards democracy. Implicit, if not explicit, in this 
argument is the plain truth, which no party politician 
dare admit, that wise government is impossible if the _ 
discretion of Ministers placed in offloe by в political 
party majority is fettered by having continually to 


n 





Adult Education in Great Bricain 


Biochemistry of Genetics, By Dr. David M. Bonner б . 
Stress Waves in Solids Ву Ог. R E D. Bishop . " $ 7 
MKS Оппа, Ву С. А. Noakes . 

Prof. Meghnad Saba — Sixrieth Birthday Tribute "By Prof F. LM. 
Stratton, О.В.Е., FRS, . 


Foeni Botany А : 
Myxomatost ш Britain. By Dr. C. H. Andrew, P.R.S. cohsider the effect on voters of taking the measures 
Nuclear and Meson International Conference In Glasgow. which are clearly indicated by facta known to them 


By E. H. Bellamy and Dr. R С. Моогћоше 


Science, Animals and Humanity. Ву ҮҮ. Lane-Pettar in offioe but which &re unknown, and cannot be made 


known, to the electorate, even if the electorate were 
able to appreciate their signifloance. Efficient and 
skilful government is, in fact, impossible if many 
decisions to-day are not removed from the range of 
popular choice. 

Mr. Beloff does not, Ho week: Apud the excessive 
power of the party system or decrease in the prestige 
of Parliament as the real menace to the stability of. 
British parliamentary mstitutions to-day. Rather ib 
Шев m the possibility of а serious attempt to achieve 
literal educational equality and to kill the élite which 

-has enabled us to afford the luxury of popular 
- government. The claim that British democracy has 
been so successful largely because it has beoome 

i undemocratic is not hkely to pass unchallenged. It 
анат а Е аута t LI a тыы - Wil at least be asked what has been the cost to the 
. of Paraoxon Porsoning.—C. k ind HK Mena quality of publio life and to the wisdom of publio 

Bermion m Huan Urina ets Unknown Ari acd derived policy. Nevertheless, whatevor reservations are mado 

A Pecallar Мосгизоса! Dermatins In Prgs—G. Thomas and A. as to the full validity of Mr. Beloff’s argument, it 

Acuan, of Squnlene upon Cardnagemic Hydrocarbons —Dr. emphasizes the importance of education for leader- 
. Harry Sobal and Jesse Marmorston ship and of maintaining the highest standards of 

rae In ee to Infection, tnd Tamour Growth. Prol training in the schools and universities from which 

Chemotherapeutic Experiments with Natural Сота | of our future ministers, administrators and experts are 

шансона drawn. In the context of such episodes as Criahel 
Down, the words of the University Grants Committee 
m 1936 regarding the responsibility of the univer- 


Obituaries - . 
Dr. Harman А. Spoehr. By Prof. Walter Stiles, F R S. 
Dr. A М. Turing, О.В.Е., F.R.S. Ву R O. Gandy . 
Prof. C. R 5. Tenniswood. FRE Ralph Р. Naylor 
Dr. J. W. Fusher 


News and Views 


Sixth Commonwealth Entomological Conference . - . 
ee nee dt Netcare By Dr. S. }. Polley, 


P In Hungary. E joseph Needham, FS. and Dr. 
y M. Needham, 
Crossed Талаа Structure in Higher Plants. 
Forestry In jamaica : Annual! Report for 1952-53 . 
Industrial Research Associations in Great Britain 2 
Sub-grain Boundary Corrosion In High-Purity Aluminium. Br M. 
P Metzger and J intrater 
tructures of Molecules and of Fluorocarbora, By с. W: 
Bunn and E R, Hovralis erat 
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Secretion of Juvenils qon by the Corpus Ааваа ^l 
.* * -Calliplrra.—Prot. V. B. Wigglesworth, C B E, Р.А.5. 
я ` "Submerged Culture н of Diphthara Тают г, ү. Ling 
Ы я A C. Matthews, 5. Pinfield, C. G- Popeand Ts R, här: should 
1 sities аге mdeed pregnant: в university sho 
Blood Platel Carriers of Adrenaline and Noradrenaline.— 
Dr. H. clay Carer of Adnan feats stimulate and train ita students “аф least to think, 
NII ama By а Crude Liver Белла. Р.А, Robınen, M. E Н. and to think strenuously about the great issues of 
A Ribofisrin-producing Bacterfum.—Subrata Ganguly right and ‘wrong, of liberty and government, on 
Jb or Deme aad Оние Hemans-Hallsender which both for the individual and for the oom- 
Hydrolysis ol Mech Mechylglucosides.—Dr C. A Bunton, T. A. Lewis, munity, в balanced judgment is essential to a rational 
Llewellyn, Tristram and C. А. Vernon, life". 
x Bor rii ae Pra ct Cie е рта Я М : 
produced by 6-Ethoxycaffeine.—Dr. Bengt Kihlman While Mr. Beloff, at least by implication, thus 
о Ве О VIDE бора of аы Leatherjacket, Tule pakodosa — emphasizes the importance of education for leader- 
Factors affecting the Larval Spot Coloars of che Emperor Moth ship and the danger inherent in any educational 
моно of Gammons tarum Sexton 1939.—Dr. Н. B. М. то ee 
e of such an élite, Sir Ivor Jennings's recent exposition 
Ane eae епа рун чери of the working and institutions of British democracy, 
MU ot Ds DRE kodona Да Heron, R. “The Queen's Government", points to the importanoe 
Random Fragmentation.—Dr. F. C. Antiek and Dr. D. $. Kothari of education at the other end. He finds an explanc- 
Шык O а cime Башава Рта tion of the stability of British institutions rather in 
Simplrfied Paruicie-size Calculations. —C. Н. Lelgh-Dugrmore the fact that the ooming of universal suffrage has 
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placed the balance of political power in the community 
into the hands of the lower ranges of the middle clasa, 
mainly salaried employees and small proprietors, 
whose voted determine which political party shall 
win the relatively few marginal seats. The interest 
of these voters is on the whole against violent change, 
and since political parties must appeal to these voters, 


* violent conflicts of prmoiple are abated and a high 


degree of uniformity imposed on party programmes. 


Whether or not Віт Ivor Jennings’s theory be 


correct—and his view does not necessarily exclude 
Mr. Beloff's—it indicates the importance of adult 
education if the iasues of the day are to be resolved 
more impartially and factually and leas according to 
“party political doctrines. The stress lies on instruction 


of the electorate rather than on parliamentary dis- . 


cussion if the findings of the expert are to be used 
fully in shaping policy. Much more practical thinking 
about the functioning of Parliament and the relations 
between Parliament and Minster and administrator 
and expert is clearly required than Mr. Herbert 
Morrison foreshadowed in his recent book, “‘Govern- 
ment and Parliament : Survey from the Inside”. The 
Crichel Down debate in the House of Commons on 
July 20 at least indicated an awareness of such issues 
and some readiness to examine them. . 

While the time is opportune for a re-examination 
of the working of our Parliamentary institutions and 
of the philosophy upon which they are based, that 


‘examination should be conducted with reference not 


merely to the structure of government iteelf and to 


the men and women responsible for the taak of. 


government, whether Mmisters, Members of Parlia- 
ment, or Civil Servants, but still more to the capacity 
and lunitations of the publio who placed them in 
power. In easence it is a re-examination of the 
problem of power and influance within the framework 
of a democratic society under the impact of tech- 
nological change, and the oritical factor is likely to 


, be at least as much the receptivity and adaptability 


of the average citizen as the wisdom, initiative and 
ability of those responsible for the task of govern- 
ment. If the Technical Assistance programme or the 
Colambo Plan have done nothing else, they have 
demonstrated how sharply technical assistance and 
economic advance in the relatively undeveloped areas 
of the world are limited by'the general standard of 
education and understanding of the peoples of those 
oe ee ee 
co-operation. 

Those factors set the limits of government action 
no less sharply among the more advanced nations. 
If Britain, for example, is to take full advantage of 
the opportunities of economics development and of 
raising the standard of livmg which technological 
ae has made possible, much will depend on 

the ability of. statesmen to secure publio under- 
standing and co-operation in the changes, the dis- 
placements and sacrifices that may be involved. 
There is no rodm for the demagogue in such develop- 
. mente, or in such institutions if the Social Welfare 
State is to endure. An educated electorate ia as 
“esential a condition as wise and competent leader- 


ship. 
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Recognition of thia and of the dangers inherent in 
the present position lies behind much of the conoern 
with which the Government's pitied ا‎ 
television and broedcasting are regarded by rès 
ible leaders of all political parties and. walks `o of lifo. 
It is also a reason why educational policy iB po 
important an issue. Even the persistent shortage df 
science teachers is a factor to be considered here. 
The direct effect of that shortage is to handicap plans 
for the expansion of technological education, fat 
example, and to make it more difficult for the nation 
to obtain the increased numbers of well-trained 
scientista and ` technologists who are required in 
industry, in government service and in the univer- 
sities and téohnical colleges. It also affecte, however, 
the recruitment of teaching staff for such institutions, 
and the number of those coming forward from the 
schools to enter on careers in science and techndlogy. 

But & shortage of science teachers in the schools 
does not merely affect the supply of those who are 
willing and ready to undertake studies in soignoe and 
technology at the university—-or technicab “oallage— 
level. It limits the number.of those whose general 
education enables them to leave school with gome- 
understending of what science is—and is not—and- 
of the bearing of applied science on everyday life: 
This effect, moreover, is likely to be accentuated by” 
the general shortage of teachers required to meet the 
substantial rise in the school population between now 
and 1960 by up to some 20 per cent on the 1950 
figure. From 1960 onwards there are likely to be ten 
per cent more children in the schools than in 1950, 
and unless the present annual increase m the number 
of teachers is fully maintained, the proportion of 
children receiving education even of the standard 
provided in 1950 is likely to fall. Prospects of a ten 
рег cent increase in the number of those entering on 
а scientific or technological career merely through 
the overall increase in the school population are 
slender, irc een ee eee 
removed. 

Fro MB. peat so Sia КЫ кА 
reduoe the size of classes at least below the regulation 
forty might be well worth the price demanded. For 
the next generation, however, the standard of publio 
understanding will depend in large measure on adult 
education. Indeed, debates on education in the 
House of Commons suggest that the measures 
required to avert a fall in the standards of primary 
and secondary education by elimmating the over-size - 
classes and to secure the wisest use of our limited 
reserves of trained man-power must wait on the 
support which an informed public opinion _ could 
give. 

Since the county colleges for further’ -eduoation 
now appear to be a remote possibility of the future, 
the main responsibility for adult education must lie 
with existing agencies. Admittedly, as Mr. Ernest 
Green pointe out in hw book “Adult Education— 
Why this Apathy ?"*, adult education must begin in 
the schools, and the desire for liberal education, as 
distinct from mere vocational training, is either 

* Adult BduoGon: Why This Apathy? By Dr. Ernest Green. 

(London: George Allen and Unwin, Itd., 1963.) 15€. net. 
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stimulated or stifled at the time of leaving sohool. 
This situation may well have to be accepted. for the 
next ten or fifteen years. By that time we may have, 
as he suggesta, enough teachers, better trained and 
with wider experiance of life, adequate buildings and 
equipment and a curricutum which is leas concerned 
with the job a boy or girl is to enter and more oon- 
cerned with their minds, character and personality ; 
in that event, the schools will indeed be producing 
citizens in the schools instead of clerks, shop assistente, 
apprentioes, eto. 

In the meantime, we have to face & situation in 
which the achools are still failing to lay the founda- 
tions for good and responsible citizenship and to 
strengthen the moral and spiritual values on which 
such citizenship is based and the preservation of all 
that is best in a cultured, democratic way of life. In 
this context the concern with which the passing of 
television under imfluences that are not primarily 
swayed by the idea of public service is regarded can 
be understood. As the Government’s White Paper 
admis, "television has great and increasing power in 
influencing men’s minds", and the Beveridge Report 
had earlier recognized that broadcasting could 
inarease the danger of the paasive acoeptance by the 
masses of orders given to them and of things said to 
them. Such passivity ı8 a serious danger to democracy 
and free institutions to-day, and one which television, 
even more than sound broedcasting, encourages. 

Moreover, this concern over power and respons- 
ibility in television takes place at a time when, as 
various re-examinstions of adult education, prompted 
in part by the celebration of the jubilee of the 
Workers’ Educational Association, have shown, there 
appears to be a decline in both the effloienoy of 
existing means of adult education and in the intereat 
taken in them. Dr. Green, for example, points out 
that approximately one in four of the school leavers 
covered by his inquiry make no apparent effort to 
follow up their school experience, even in the direction 
of vocational training; and of those who do, nine 
out of ten appear to be uninterested in the arta or 
the humanities. Well may he urge that we should 
regard training for a job or profeasion as only onb 
incident in the educational process, and that the 
curriculum should be one in which ideas are dis- 
cussed and the student taught how to discover the 
facts for himeelf. 

While Dr. Green rightly argues that we must 
relate all forms of education to life in society, when 
it comes to ways and means he focuses his attention 
on what he terms the educationally under-privileged, 
and the view he takes of the functions of the Workers’ 
Educational Association is correspondingly narrow. 
He would. limit its activities to meeting the needs of 
the manual worker. In this he takes an even more 
restricted view than was taken by the working party 
under Mr. A. Creech Jones’s charmanship which 
recently reported on trade union education to the 
Workers’ Educational Association. That report 
called for a more specific and concentrated effort by 
the Association to meet the needs of the trade union 
movement; but ib showed also a real awareness of 
the implications of the situation to-day, and did not 
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suggest & policy limited exclusively to meeting even 
the wideet educational needs of that movement. 

The two reports reach similar conclusions regarding 
the measures which’ might be adopted to meet the 
limited demand, particularly by way of supple- 
menting the tutors which the Workers’ Educational 
Association draws from the universities. Useful as 
may be the experiments suggested, particularly in 
the effect on leadership in the trade unions, neithor 
Dr. Green nor the working party pays attention to 
the wider aspect of the extra-mural activities of the 
universities. Only to a limited extent do they share 
the conception of adult education which Prof. R. D. 
Waller displays in his appreciation of H. Pilkington 
Turner; "Adult education", wrote Prof. Waller, “ів 
what happens when knowledge is transmitted from 
mind to mind in such a way as to kindle a glow of 
love and hope and faith in life, and to confirm both 
those who give and those who receive in their sense 
of the dignity of human deeuny and of their own 
responsibilities in the face of it". 

Adult education in that sense is exactly what is 
needed to vitalize a demooratio society to-day and 
to enable it to preserve its traditions and its free 
institutions. Broadcasting and television could help 
to encourage the receptivity on which such education. 
proceeds; but they could equally, if misdirected, 
prove formidable obstacles to this enlargement by 
inspiration. This is not to deny that broadcastmg 
has played an important part in raising the standard 
of public taste and understanding over the past 
twenty or thirty years; but that influence ів due in 
large measure to the conception of public service 
which has dominated broadoasting policy. Only time 
can show whether the safeguards written into the 
Television Aot wil be adequate to ensure that 
the influence of television on standards is beneficial 
and that На educational possibilities are fully 
utilized. 

Even if it is only to encourage the background of 
interest against which adult education proceeds 
moet effectively, the importance of broadcasting and 
television is not to be under-rated. It is difficult to 
accept Prof. Robert Peers’s statement that the most 
serious obstacle to the rapid development of science 
courses in adult education is the absence of any 
general interest in science. It may be true that the 
demand for science courses in extra-mural education 
is not advancing sa briskly as might have been 
expected; but there is abundant evidence of a wide- 
spread interest in science which finds expression, for 
example, in the activities of amateur scientists in 
many ways. Such activities may not lead to any 
understanding of science as & whole and ite imph- 
cations ; but they testify to an interest which in adult 
education could and should lead to such under- 
standing, if teachers or tutors are available. 

The supply of teachers is most probably the 
critical factor, and perhaps all the more if in future 
we are to look to the day-release olass rather than to 
the traditional evening olase as a vehicle of adult 
education. Scientists are showing themselves in- 
creasingly aware of the importance of explaining 
themselves. Though there are defects in scientific 
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education in Britain to be overoome-—anü especially 
a tendency to “segregate scientista—the danger 
is now more generally appreciated, and it: is 
noteworthy that all proposals for the expansion 
of technological education seek to minimize that 
danger. 

Scientists are already co-operating in extra-mural 
activities, and for all who possess some capacity for 
interpretation and exposition to participate, either 
formally in extra-mural activities, through their 
professional associations or in private in such ways 
as are open to them, this task of assisting in the 
public understanding of science and rts implications, 
` is опе of the most important ways in which they can 
to-day discharge their obligations as citizens. The 
extent to which they respond to this need and take 
pert in the critical discussion of proposals designed 
to “alleviate the immediate shortage of scienoe 
teachers, and assist in the moet effective use of the 
resources at our disposal for teaching science and 
technology generally, will largely determine the 
ability of democratic institutions to adapt themselves 
to the needs. of to-day, and to throw up leaders 
capable of formulating the policy required to preserve 
those institutions and their traditions. Whatever 
changes may be necessary in the nature of adult 
education, any limitation or segregation of studenta 
to particular social classes or industries would be 
deplorable. 

Objective teaching cannot take place in the 
context of class prejudice, and the bringing to- 
gether of a wide range of social strata, of men and 
women of varied experience and outlook, is a pre- 
requisite if adult education is to make its full oon- 
tribution to that balanced outlook and public 
understanding on which the continued functioning of 
free and democratic institutions во largely depends. 
It may at least be hoped that when the Minister of 
Education reoeives the report of Dr. Erio Ashby's 
committee an the finance and administration of adult 
education, she will be able to announce & policy that 
will do mare than remove the uncertainties which, 
- as the last report of the Universities’ Oouncil for 
Adult Education shows, have hindered work in this 
fleld for the past eighteen months or more. Not only 
is & policy required which will permit development 
to be planned with confidence while giving the 
necessary flexibility for vitality and wealth. of 
experiment; it should equally encourage that type 
of adult education to which the Prime Minister 
referred in his message last year to the General 
Council of the Trades Union Congres : ‘The mental 
and moral outlook of free men studying the past 
with free minds in order to discern the future demanda 
the highest measures which our hard-pressed. finances 
can sustain". If it is also true that, as Sir Winston 
continued, the appetite of adults to bé shown the 
foundations and proceases of thought will never be 
denied by в British gdministration cherishing the 
continuity of our island life, it is no less true that 
the continuity of effective administration and of free 
institations may well depend on the extent to 
which public understanding is fostered in exactly 
that way. 
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BIOCHEMISTRY OF GENETICS 


The Blochemistry of Genetics 
By Prof. J. B. Haldane. Рр. 144. (London: 
George Allen and Unwm, Ltd., 1054.) 168. net. 


НІВ book, by Prof. J. B. 8. Haldane, 18, ев one 
haa come to expect, a remarkable, a stimulating, 
and yet a motley work. The brief volume is an 
outgrowth of & series of lectures delivered to the 
Department of Biochemistry, University College, 
London, in 1950 and 1962, and is thus directed prm- 
arily towards biochemista. The contents, however, 
may well prove even more stimulating to geneticists. 
Haldane discusses primarily the action of genetic 
material, described in biochemical terms as deduced 
from studies on viruses, bacteria, fungi, higher planta 
and animals. He describea in brief terms the genetic 
control of biochemical reactions in bacteria and 
fungi, of pigment formation in higher plante and 
animals, of antigen formation, and the genetics and 
biochemistry of a variety of inborn metabolic errors 
in man. Thus the book is remarkable for the great 
divermty of material considered from a common 
point of view, and so bears testimony to the extra- 
wide and interests of the author. 
Tt is, in fact, this breadth of material aa well aa the 
point of view of the author which makes the book 
stimulating reading. 

The brevity of the treatment of such a diverse 
field leads of necessity to a somewhat superfioial 
consideration, as well as to a $ deal of uneven- 
nees in the material covered. , in oon- 
sidering flelds in which he himself has not worked, 
Haldane's choice of material is rather selective. The 
book also contams numerous errors of fact. Thus, 
this work should not be used as a reliable source of 
information, but is rather a delightful easay on the 
genetios of biochemistry. 

One cannot read this volume without deriving. 
pleasure from certain salliea of the author, and taking 
exception to others. Thus Haldane’s observation of 
the lack of appreciation by the “American School” 


of the origin of the te that make enzymes 
18 & ha pel eer pada Сасы On the other 
Hana then en considering the Neurospora work of the 
ое School” he oomumnents: "It is moreover 
le that more is known than has been published. 
of the workers concerned are now paid by the 
Atomic Energy Commission and suoh an affihation 
at best imposes в delay on publication, at worst holds 
ib up indefinitely”. It may well be true that more is 
known than has been published ; but if so, as far as 
this reviewer knows, it is for human rather than 
political reasons. While it is true that a great deal 
of researoh:on microbial genetios is supported by the 
United States Atomic Commission, this 
reseed nor delayed publication in this unrestricted 
held. Haldane’s book also has many political quipe 
concerned with the Lysenko controversy. These lose 
a great deal, however, as Haldane poses the problem 
primarily on the basia of whether Lysenko is right 
or wrong, where it would appear to many that the 
controversy is on an entirely different level, namely, 
does Lysenko make use of truly objective scientific 
methods ? This obscurantism again. does not seriously 
detract from the book as a whole, since it oonsiste 
primarily of asides and thus does not enter into the 
mainstream of the problems under consideration. 
In the book as an easay, one derives great 
pleasure stimulation, a great deal of which comes 
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from the breadth of knowledge and interests of the 
author. The conclusions ooncernmg the nature of 
gene action are y different. Haldane feels 
that biochemical ів approaching а critical 
колу a oe ie ie ic eee NDA 
8 given unit of genetio material 1s doing. With this 
most geneticste will agree. He feels, however, that 
this knowledge will stem from a study of ‘vitaminleas’ 
mutants rather than ‘amino acidless’ mutants, as he 
feels the action of gene-controlling vitamin synthesis 
may well be direct, while the genetic control of 
amino-acid synthesis must be-indirect. The evidence 
for such a difference m the action of genetio material 
ig scant mdeed, and, in the opinion of this reviewer, 
based on studies not referred to by Haldane, this 
difference is improbable. The discussion of problems 
of this nature makes, however, for pleasant specula- 
tion. Lastly, Haldane concludes that genes need not 
aot by a direct replicatmg process, but rather that 
genetic material in its action and replication passes 
through a cycle involving intermediate states. Con- 
siderations of this sort have been given scant atten- 
.tion in recent years, and it is with pleasure that one 
reads and ponders these ideas, since the straws in 
the wind suggest that they will be the problems of 
the future. Davin M. BONNER 


STRESS WAVES IN SOLIDS 


Stress Waves In Solids 

By H. Kolsky. (Monographs on the Physics and 
Chemistry of Materials.) Рр. x+212+8 plates. 
(Oxford: Clarendon Prem; London: Oxford 
University Press, 1058.) 25e. net. 


TRESS propagation in solids hag reoently become 

the object of & remarkable revival of interest. 
This is partly due to the recent development of 
electronic apparatus capable of generating and 
detecting strees pulses; for, without this, experi 
mental work was a matter of considerable difücalty. 
er e Чез ee i 
is obviously of military importance, and the 
World War not only focused attention upon elastic 
waves but also led to the initiation of plastic wave 
theory. However, those who are interested in streas 
waves have been handios by the lack of a 
reference book on the subject and by the state of 
the literature, which has become scattered in journals 
of engineering, physics, seismology, acoustics and 
mathematics. In this monograph, the author 
has materially impro the situation. 

The book i» divided inte two parte ando these, 
the first is concerned with elastio waves. The intro- 
duction to this subject is very clear and includes a 
brief treatment of solo io-media. The theory of 
the extended isotropic solid is dealt with in detail, 
and some of the effecta which are associated with 
boundaries are discussed; these include the twp- 
dimensional problems of Rayleigh waves, reflexion 
and refraction. A cha on propagation in bounded 
solids includes an outli of the various engineering 
theories of thin rods together with the ‘exact’ Pooh- 
hammer treatment of cylinders and a discussion of 
the ways m which the former approximate to the 
latter. The rest of this part of the book deals with 

investigations, and mention is made 
of the well-known  preesure-ber experimenta of 
B. Hopkinson and of R. M. Davies. Some recent 
work on ultrasonios is summarized very briefly. 
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In the second part of his book, the author deals 
with вітевв waves in unperfectly elastic media ; this 
is particularly welcome. It starta with в treat- 
ment of internal friction and strees propagation in 
vidoo-elastio solids. A chapter is devoted to tho 
experimental determmation of dynamic elastic 
properties and moludes a discussion of resulte. A 
very interesting treatment is given of plastic and- 
‘shock waves m solda, which includes the theories of 
G. I. Taylor, Th. von Kármán ала К. А. Rakh- 
matulin for the infinite wire.. In the last chapter, 
the author deals with the important subject of 
fractures oed by streas waves; he mentions 
the work of J. Hopkinson and of B. Hopkinson and 
describes the very illuminating i ta which 
he and his аавосівіев have made and which will 
surely become very well known. 

The lst of references mdicates that the work 18 
"intended chiefly for the physicist ; while it is excellant 
for this purpose, the will find this list 

ie in some respects. The book is written 
lucidly and the mathematics is simple. Thus, the 
elasticity equations are presented. m component form 
in the manner of Timoshenko, and the use of vectors 
is reserved as the subject of an appendix. There can 
be no doubt that this book will be widely read. It 
is excellently written and is a valuable contribution. 

R. Е. D. BISHOP 


«~ MKS UNITS . 


The M.K.S. System of Units i 
A Guide for Electrical i By T. MoGreevy. 
Pp. xii--283. (London: Sir Isaao Pitman and Sons, 
Ltd.,-1953.) 21s. net. 

Britam; general interest m the MKS system of 

electrical units really began some four years ago 
with the publication by the Institution of Electrical 
Engineers of a symposium of papers оп the subject. 
Since that time, the rationalized MKS system has 
gained considerable popularity with teachers, quite 
apart from ite adoption in technical practice, and 
several short explanations of it have bean published. 
Mr. T. MoGreevy’s book is considerably fuller than 
any of these, and is written both for the engineer 
who is concerned with using the system, and the 
teacher of electrical engineering for wham it offers 
new approaches to the subject. It will interest also 
teachers of physics, for the author discusses the 
rer eae principles of measurement in some 
de 

The crsted, gauss and maxwell always seemed to 
have a firm co-opted status as practical units, and it 
may be harder for the engineer to learn to think 
habitually in amperes per metre and volt-seoonds 
than it is simply to accept the change of unite. Here 
the book should be most helpful. The author derives 
many of the chief results in motor, generator and 
transformer theory from first principles, gives some 
worked examples on the properties of magnetio 
materials, and has tabulated formule and conversion 
factors for reference. 

The earlier chapters are directed chiefly to teachers 
in technical colleges. A scheme for mtroductory 
cladees at two different standards is outlined, in 
simple terms for part-time students and m a more 
analytical form for full-time studenta. With the 
ampere established as the fourth fundamental unit, 
the definitions of H as the line integral of I and of 
B in terms of a flux-cutting e.m.f. are logical first 


528 


stepe in electromagnetiam. The ballistic gálvano- 
meter is used in the earliest stages, and no objection 
to using an instrument before ite full theory is 
teught can fairly be made by teeohers whoee own 
Study of electricity waa probebly initiated with the 
leaf eleotroecope. The treatment at both levels is 
convincing (though at one stage an imaginary 
experiment 1s invoked), and should be readily under- 
stood by studenta, which is ite justifloation. In 
developing an introductory treatment, the teacher is 
rather in the same difficulty as the centipede ; oon- 
earn for logical sequence will not necessarily make 
Kings van E оу. The basis for accepting 
the Biot-Savart law and the first cirouital theorem 
is the experimental work of Ampère; but a purely 
deductive approach on these lines would be too 
severe. Again, a rigid deductive presentation founded 
on Ooulomb’s law is within the grasp of lished 
mathematicians; but no beginner oould ever under- 
stand it. Mr. MoGreevy asks the student to acoept 
the first circuital theorem and the oonoept of magneto- 
motive foroe with the help of rough quantitative 
ta, and after this the path is clear and easy 
to follow. 

The book is to be recommended, and should meet 
а need which has been felt for some time. It should 
also stimulate much thought and discussion about 

elementary teaching methods. О. R. Noaxss 


PROF. MEGHNAD SAHA: 


SIXTIETH BIRTHDAY TRIBUTE 


Professor Meghnad Saha 
His Life, Work and Phil y. Edited by 8. N. Sen. 
Pp. vii--176--19 plates. (Calcutta : Meghnad Saha 
Brrtieth Birthday Dommitieo, Indian Association for 
the Cultivation of Science, 1954.) 5 rupees; 10s. ; 
1.50 dollars. 
HIS account of Prof. Meghndd Saha’s scientific 
and political career has been issued as a tribute 
to him in celebration. of his sixtieth birthday by a 
committee under the ip of Prof. D. 8. 
Kothari. It emphasizes, rightly, Prof. Saha’s pioneer 
work on thermal ionization and selective radiation 
preesure which established his pomtion in the world 
of astrophysics more than thirty years ago and led to 
his election to the Royal Society. But his heart was 
in physics, and it was only after a considerable output 
of papers on purely ic problems and 
nuclear physics that he returned. to the solar corona aa 
a subject of study. Active interest in the propagation 
of electromagnetic waves in the ionosphere led later, 
with the development of radio-astronomy, to further 
work on radio-waves escaping from the sun and stars. 
Meanwhile, Prof. Saha had been living a very active 
and sucoesaful life as a professor of physics at Alla- 
habed and Oaloutta, building up research schools in 
ionospheric studies and nuclear physics. He had 
become an active mefnber and leader in the develop- 
ment of soientiflo societies and other activities m 
India. The Indian Science Congress, the United Pro- 
vinoes Acadamy of Sciences (later the National 
Academy of Sciences, India), the Indian Association 
for the Cultivation of Science and the National Insti- 
tute of Science, all in turn elected him as president. 
Prof. Saha was also mainly instrumental in the 
formation in Caloutta of an Institute of Nuclear 
Physics for ini personnel and carrying out 
fundamental He was appointed honorary 
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director of the Institute. He was also &.member of 
the Board, later the Council, of Boientiflo and In- 
dustrial Research. Through many articles, signed 
and unsigned, in Soience and Culture, Prof. Saha 
published his views on science and ita social relations. 
, In 1851 Prof. Saha stood for Parliament as an 
independent member and was elected by a large 
majority In his work as a member of Parliament 
~ he has been concerned with education, industrialize- 
tion, river valley projecta and national planning. 
Throughout his life he haa been a fighter for causes 
which he felt to be right, and it is largely due to his 
forthright spirit that he has risen from а humble 
begining to the position of leadership that he holds 
to-day in the world of Indian soienoe. 
F. J. M. STRATTON 





FOSSIL BOTANY 


An Introduction to the Stud "i of Fossil Plants 
By Prof. John Walton. Second edition. Pp. x+201. 
(London: Adam and Charles Bleak, 1958.) 308. net. 


"pou have been many notable advances in the 
field of peleobotany smoe the first edition of 
this useful text-book was published m 1940; the 
problem in p the second edition has been to 
make a limited selection of these for inclusion, and 
this the author has done chiefly from among the 
pteridophytes and pteridosperms of the late Palwo- 
тою. For example, as further illustration of sig- 
nifloant phases in the evolution of some of the chief - 
groups of vascular plants, substantial information is 
included about the structure of the Lower Carboni- 
он horsetail cone 8, in partioular 
sporangiophore ; about the structure of various 
erous seeds, especially C and 
S from the Scottish Caloiferous Sand- 
stone Series; and about the demonstration of 
ry in the Carboniferous fern Si 
Space has also been found io add a brief discusmion 
such recent oritioal studies of more modern seed 
plante as Simpson’s stratigraphical use of Tertiary 
pollen floras from Mull and Ardnamurchan, and 
ЕШав'в work on grass fruita in studies of the evolution 
of the ` grasslands of North America during the 
Miocene and Pliooene—the latter of dene 
palmontologioal interest in its relationship to 
evolution of the horse. 

The has also been taken to revise 
some of the useful tables of stratigraphic correlations, 
and of age of geological periods, to bring them into 
conformity with more modern data; and the final 
chapter on climate and world floras haa been amplified, 
with а broader discussion of evolutionary aspeota and 
including such a recent theory as Hoyle’s astro- 
‘physical explanation of the former occurrence of 
tropical floras at high latitudes. 

When 80 many sections of the book have thus heen 
brought up to date within the limita of the publica- 
tion, it is mdeed to be regretted that space could 
not have been found to revise the chapters on the 
Cordaitales, Coniferales and Cycadales ; for in these 
groupe some of the most significant of the recent 
additions to palmobotanical knowledge have been 
made through the work of Florm, Harris and others. 
пваа ашо ee ee 
account of these groups may be amplified, for the 


existing text-books on gymnosperms are notoriously 
out of date in this respect. 
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MYXOMATOSIS IN BRITAIN 


By Dr. C. H. ANDREWES, F.R.S. 
Nattonal Institute for Medical Research, Mill Hill, London, N.W.7 


dehberate introduction into Australia of 
myxomatoais or rabbit-plague hag undoubtedly 
brought immense economic benefit to that country. 
Rabbits are a pest m Britain also, and myxomatosis 
has now reached these islands. Are we to 
wholesale destruction of our own wild rabbit popula- 
tion and corresponding economic gam ! The answer 
to these questions is not eagy, for myxomatosis seems 
to be behaving very differently in South America, 
which is ita native land, in Australia, in France and 
in Britain. 

In South America the virus of myxomatoas 
infects the native rabbit or tapeti (Sylvilagus brasi- 
liensts), ean lane Gene estes Dennis 
by mosquitoes (Aedes HUNE Ita existence became 
known when, in 1898, 1t ected Sanarelli’s laboratory 
' rabbits m Montevideo and almost wiped them out. 
Domestic rabbits are derived from wild European 
rabbita, Oryctolagus oun4oulus, and, in them, in 
contrast to the tapetis, myxomatosis is almost 
uniformly fatal. Aocordmgly, Aragão! suggested 
that the virus could be used for exterminating wild 
European rabbita where these were a pest, as they 
decidedly are, especially in Australia. 

Early attempts to follow up this idea in Australia, 
Britam and Scandinavia attained only limited success: 
the disease obtained no permanent foothold. In 
1950 further attempts were made in Australia to use 
the infection for wild rabbits. pues S 
seven liberations a ently came to nought; 
the seventh, just it waa thought to have ue 
likewise, suddenly flared up over y wide 
areas. Probably it was spread by Since 
1950 myxomatosis has spread over much of sbuth- 
eastern. Australia, where it is estimated to have killed 
four-fifths of the rabbits in 1052-58 and to have 
increased rural produotion by £50,000,000. 

In 1952 в French doctor introduced the infeotion 
into his estate south of Paris. He succeeded in his 
object of killing off his wild rabbits ; but the disease 
did more: it spread beyond his park and in lees 
than two years it had covered most of France and 
has now reached the north of Sootland. Why the 
disease has been во widely when previous 
attempts to introduce it failed, we do not know. 
In Franoe, the disease was by no meens generally 
regarded as a blessing. Possibly the economic gains 
were on balance greater than the losses. But the 
disease affected not only wild rabbits but also the 
tame ones in rabbitries, which are of much economio 
value; and the pets chasseurs were very vocal 
because their week-end sport was spoilt. 

Myxomatosis reached Britam about September 
1953—how, we do not know. It oould have been 
deliberately introduced by man, carried in infected 

or in rabbit fleas which had become 


m 
DM шеш хы The oocurrenoe of. 


the early outbreaks in counties facing the Channel— 
Kent, Sussex and Eseexr—suggeste a natural method 


of spread rather than an intentional introduction. . 


In view of the early failures to spread the disease, 
it seemed likely that the disease might die out during 
the winter months. On the contrary, it smouldered 


in its original fooi and new centres of infection were 
reported nearly every week in south-east England. 

Late in 1958 an advisory committee was appointed 
by the Minister of Agriculture and Fisheries and the 
Secretary of State for Scotland. Its first decision 
was to approve the attempts made by the Ministry 
to ‘contain’ the early outbreaks, to give tume for the 
whole position to be aaseased. But the virus was not 
to be contained ; it spread despite man’s efforts and 
with increasmg momentum as summer followed 
spring’. There is no doubt that when farmers began 
to realize that they had much to gain from destruction 
of rabbita, they obtained infected animals and released 
them on their own properties. The bigger ‘jumps’ 
of infection in the early summer of 1954 oan be 
traced to such introductions. 

The official attitude hitherto has been to take no 
part in, and in fact to deprecate, intentional spreading 
of the disease. A major reason for this concerns an 
aspect of the disease not yet discussed: the disease 
18 & very unpleasant one. Infected rabbits are of a 
revolting aspect; their eyelids are so swollen that 
their eyes are closed; their faces, the bases of ther 
ears and often their i are swollen. When 
‘they are ill they come into the open and sit about, 
breathing slowly and often with difficulty, for several 
days before they dis. келесы ely an nd 
that they are “m agony”: and attempting suicide 
need not be literally believed; nevertheleas there is 
& very powerful and vocal humanitarian argument 
against spreading the infection in order to obtain 
economic rewards. 

Tn order to foretell the likely future of myxomatosis 
in Britain, we need to know more of its method of 
spread and the controlling factors here and elsewhere. 
Thus we oan better j whether ite sotivity in 
Britam should be helped or hindered. 


Method of Spread 

The natural disease in South America is apparently 
mosquito-borne. 80, too, in Australia, mosquitoes 
seem to play a major They and other biting 
Insects seam to act as mechanical tranmnitters 
of infection—'flying ug In ita first year there, 
the killmg of rabbits was mostly along river-beds 
only, Oulex annulirosiris being the main vector. But 
in 1951-52 spread oocurred far , away from rivers, 


mosquito, 
this species is believed to f 
on rebbits in warrens underground. The seasonal 
incidence and character of outbreaks m Australia 
are quite closely linked with rainfall and associated 
prevalence of different biting insects. 

There is little exact information as to the method 
of spread of myxomatosis in Franoe. The rapidity 
of spread and the of attack on tame rabbits 
suggest that a flying insect, probebly a mosquito, 
plays & major part. 

In Britain there has been no evidence of dramatic 
AE. of infeotion, ав in Australis, exoept where 

intervened. It is thus interesting that there 
ів, as yet, no evidence that mosquitoes are playing 
any major pert in spreadmg the disease in this 


' * rabbita are resistant. 
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country’. The fact that there is widespread infection 
in wild rabbita but only a few sauthentio infeo- 
tions of tame rabbits is also evidence against parti- 
cipation of a winged vector. On the other hand, 
tabbrt fleas (Spilopsyllus cuniculi), which do not 
occur in Australia, may well be acting as a vector 
here. I have found, as have others, that among 
r&bbita kept free from ectoparasites, cage-to-cage 
infection in the laboratory has not occurred. Fleas 
are abundant on wild rabbits and with warmer 
weather congregate more on the head where myxo- 
matous lesions chiefly occur. Though specific 
sites of rabbits, they are occasionally carried on 

and presumably оопа in this way help in wider 
spread of infection’. 


Changes іп Rabbit-virus Relationship 


A relationship in which & parasite kills more than 
89 per oent of its hosts is not likely to be stable. 
In associations of long standmg, host and parasite 
become adapted to living together, mtd 
mined уы оошо ае 
adjustment m this sense is sure to take else- 
where. Development of inlieritod: restans | is likely 
to take a long time in rabbita—even they are slowly 
breeding beings in comparison with a virus. There 
is so far little evidehoe that offspring of recovered 
On the other hand, there have 
been found in Austraha virus strains of lowered 
virulence, taking’ longer to kil and killing only 
90 per cent instead of more than 99 per cent. Rabbits 
living longer remain infectious longer and the virus 
can therefore spread more readily, во that one with 
в to kill more slowly haa an evolutionary 
advantage“. Во far there is little or no evidence of 
emergence of an attenuated virus in Britain, or, во 80 
far as one knows, in Europe. Indeed, the зр 
more stable European strain is being used for 
re-introductions of virus into Australia. 


Human Intervention and Myxomatosls 


In Australia, even where the ЕЩ of rabbits is very 
PEA uer коке ш А t sh i. Mese 
begin to breed. new generation of rabbite will 
not be immune and to keep tham down and, as the 
Australians say, to “back up the virus", other 
destructive are being used and, when need- 
ful, virus is re-introduced. Thus, myxomatosis 18 
greatly helping Australian economy; but to take full 
advantage of it, scientifio "beoking-up'" is being used 
on & very large scale. 

In the British Isles, myxomatogis has now reached 
nearly every county of England and Wales and a 
number im Scotland and Ireland. Its mcidence, 
however, is very patchy. In most counties one can 
walk for miles and see plenty of healthy rabbits end 
not в single diseased one. The total destruction of 
rabbits must be still trivial The poor summer of 
1954 mey have mulitated әрән by ‘flying 
pins’, and a warm September t yet alter the 
picture. It seems likely, however, thet myxometoas, 
except perhaps in south-east is only here 
and there. might remam like this into the 
indefinite future, with the disease spreading naturally 
Gi оеган бшп fata ы ferc. peram Юю Danah Rod 
back to ite startmg point ag new susceptible rabbite 
grow up. There might well be no stmking effect on 
rabbit numbers, except indirectly as the existence of 
the disease affected the trapping industry and the 
taste of the people for rabbit-meat; these factors 
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might leave us in many areas with more ‘rabbits 
rather than leas. Further, we should still have the 


. disease with us, with local epidemics killing the 


rabbits in hundreds in ite highly unpleasant fashion. 
If such should indeed be the outcome, we should have 
all the disadvantages of myxomatoms with no.oén- 
penseting economic gam. It might then be cogently 
argued that we should follow the Australian example, 
introduce the disease simultaneously into areas of 
convenient size and ‘baok it up” intensively. The 
rabbit population might thus be drastically reduced 
with a resultant gain not only to our economy but 
also to our very natural wish to inflict the least . 
possible suffering on the rabbite. Maximum suffering 
over а long period would be caused if the disease 
kept going spontaneously round.the country like a 
travelling circus. Scientista did not introduce the 
disease into Britain, and no official or unofficial action 
of man can possibly stop it. What the disease will 
accomplish ‘on its own’ we cannot yet foresee. 

1 Aragão, Н. de В, Memoriss do Int. Oswaldo Orus, 80, 225 (1028). 


2 Report of Advisory Committee on Myxomatosis (Н.М. Statonery 
Office, rx 


з Ваіте Fennemy, В. V., and Claby, J. H., 
Ау ut кке 7 


t Murrbead Thomson, R. O. (personal communication), , 
&Rothseblid, М. (personal communication). ANDE 
* Fenner, F, Nature, 178, B23 (1965) 2 И 


NUCLEAR AND MESON PHYSICS 


INTERNATIONAL CONFERENCE IN GLASGOW 


HE International Union of Pure and Apphed 
Phymos and the United Nations Educational, 
Scientific and Cultural Organization sponsored a 
conference on nuclear and meson “physics which was 
held m the Department of Natural Philosophy, 
University of Glasgow, during July 13-17, under the 
general chairmanship of Prof. P. I. Dee. A wide 
range of topics was oovered, and more than one 
papers were presented. In these oiroum- 
stances it is impoesible, m a short review, to do 
justice to, or even mention, all the contributions. 

The opening session was on nuclear forces and 
nucleon scattering. The present state of knowledge 
in this fleld was surveyed by Prof. H. 8. W. Massey, 
who streased the need for more work on the very 
light nuclei, in addition to that on proton-proton and 
proton—neutron scattering, to try to gam some direct 
evidence on the presence or absence of many-body 
forces. The recent work on nucleon-nucleon scatter- 
ing at Harvard and Brookhaven was described by 
Prof. N. F. Ramsey ; the extension of proton-proton 

scattering experiments to high energy hag shown that 
the epparent constancy of ihe total total croas-section at 
high energies is due to a broad flat minimum in the 
range 200-400 MeV. 

In the angular distribution of proton-deuteron 
scattering at 20:6 MeV., described by. Dr. D. O. 
Caldwell, a minimum at small angles has been found, 
due to the interference between the Coulomb and 
nuclear scattering. This interference should enable 
data to be fitted with a unique set of phase shifte 
and decide between the two seta which both fit the. 
earlier data. Work was also reported from several 
laboratories on the scattering of polarized nucleon 
beams. 

An account of the present status of the meson 
theory of nuclear forces by M. M. Levy and R. E. 
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Marshak was presented by Prof. Marshak, who 
emphasized the different approximations used m 
current treatments. He made it clear that, although 
the present theory moludes many of the observed 
features of nuclear forces, further developments 
towards a fully non-static approximation are required. 

The sessions on nuclear data and nuclear models 
was opened with review papers: by Prof. J. A. 
Wheeler.on nuclear models, and by Prof. B. Devons 
on the i tal determination of energy-levels. 
Prof. Wheeler dealt with the work currently m 
progress on different aspects of the problem and, in 
particular, described the work of K. A. Brueckner. 
This considers a test nucleon passing through an 
inflnite nuclear medium. The wave describing the 
nucleon is scattered by each of the moving centres 
in the medum, the forward-soattering amplitudes 
addmg coherently to the primary wave. No ele- 
mcd law of interaction enters the oaloulations— 
only phase shifts which describe the nucleon— 
nucleon uu rien pe to 100 MeV. The present 
experimental information, however, is not sufficiently 
complete to"exploit this a 

Prof. Devons wien di Cus great theoretical and 
experimental advances of the past few years, and 
pointed out that in some oases theory has now out- 
stripped experiment. He instanced the small differ- 
enoes in the Coulomb energy for corresponding levels 
of & T-multiplet (which have considerable mterest, 
but are not always known with great accuracy) and the 
low-lying rotational levels of some heavy nuclei which 
need to be determined with the highest precision. 
Of great interest was his description of the meagure- 
ment at the Imperial College of Science and Tech- 
nology, London, of the reduction of the Doppler 
shift as в recoil particle passes through slowmg-down 
materials. This method promises to fill the gap in 
the lifetime measurements of radiative transitions. 
Of the numerous interestmg experimental papers 
read at this seasion, that of Dr. W. W. Buechner 
describing the work at the Massachusetts Institute 
of Technology, using a magnetic spectrograph as а 
particle analyser, most emphasized the great accuracy 
attamable with present-day techniques. A theoretical 
paper of particular significance was that of J. P. 
Elliot and B. H. Flowers, who derived the even 
parity, low-lying levels of maas-19 nuclei. These are 
assumed to arise from configurations of the form 


irse (x = 1, 2 or 8). By using essentially only 
a 


one free parameter, the positions and spins of these 
levels are predicted and show good agreement with 
the somewhat sparse experimental data. Prof. V. F. 
Wesskopf closed these sessions with a strmulating 
and provocative summary of the present position. 
The problems he discussed included that of the 
effective mass of a nucleon inside the nucleus, and 
the possibility of the mternucleon forces in nucle 
being different from those between free nucleons. 

Another aspect of low-energy nuclear physica was 
discussed at the session on phoro-disintegration. The 
resulte of Dr. H. W. Koch on X-ray scattering were 
interpreted by Dr. U. Fano as showing that the giant 
resonance does not possess a detailed structure. A 
tentative theory of the giant resonances was put 
forward by Dr. D. Н. Wilkison. This explains the 
“resonances in terms of single-particle transitions for 
the absorption process, and the anomalously large 
yield of high-energy particled and their angular dis- 
tribution are predicted in terms of the same absorp- 
tion process. 
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The field of beta- and gamma-ray transitions was 
surveyed by Dr. K. Siegbahn, who desoribed the 
reoent developments which enable extremely accurate 
Measurements to be made. A most stunulating talk 
on the interaction in B-decay was given by Dr. C. 8. 
Wu. The Fermi and ow-Teller componenta have 
approximately the same magnitude, and recoil 
experiments on helium-6 show that the latter is a 
tensor mteraction. Preliminary results on neon-19 
reooils suggest that the Fermi interaction is scalar, 
as favoured by other evidence. The more recent 
calculations which nullify the necessity for the 
peeudoecalar component have been confirmed in 
their conclusion by the direct measurement of 
spin of radium E by К. Smith, who has obtained a 
value of 1. 

The oonference was divided into two halves: 
during the first two days nuclear phenomena not 
involving x-mesons directly were discussed, and the 
last two were mainly devoted to mesonio (largely 
x-meeonio) physics. The intervening day, July 15, 
was spent in a chartered. steamer among some 
of the loabs and islands of the Firth of Clyde ; this 
not only allowed & view of some beautiful scenery, 
but also gave the delegates an opportunity for dis- 
cussion, particularly valuable by reason of the rather 


Prof. H. A. Bethe opened the morning seasion on 
July 16 with a general survey of pion—nucleon inter- 
actions. He discussed the cross-sections for ріоп- 
proton scattering up to about 200 MeV. which are 
interpretable in terms of phase shifts for angular 
momentum states Pya P, or Si), and states of 
total isotopic spin T = ?/, or T == 1/,. Of the three 
possible analyses into phase shifts, only one gives a 
resonance in the P,a T = */, state, but physical 
reasons are given for this being the moet plausible 
analysis. These results, including the low-energy 
P-wave scattenng, are interpreted in terms of the 
pseudoscalar coupling theory of mesons to nucleons, 
using T&mm-Dencoff approximate methods. The 
more difficult mterpretation of the photo-production 
cross-sections was also discussed. In this session, 
papers on experimental researches on pion—nucleon 
scattering and pion production up to energies of 
1:5 BeV. were ted by Dr. R. H. Hildebrand 
(Chicago), Dr. J. Ashkin (Carnegie Institute of 
Technology), Dr. J. B. Platt (Rochester, N.Y.) and 
Dr. A. C. Helmholtz (Berkeley). 

In a session on detailed meson theory, Prof. F. J. 
Dyson gave an account of the surmounting of diffl- 
culties, in the Tamm—Danooff méthod, at Cornell. 
Other papers included two on the origin of spin orbit 
coupling in nuclei, while Dr. M. Cini reported the 
application of the variational method of Cini and 
Fubmi to pion-nuoleon scattering. This latter method 
gives & correct fit of the P-wave, though not the 
S-wave, phase shifts to the ‘Glicksman set’ of phase 
shifts, and seems capable of refinement by, for 
example, the introduction of & further variational 
parameter. 

The afternoon of July 16 consisted of four simul- 
Spee meetings of ial interest. These were on 

transitions mesio X-rays, detailed theory 
o a nuclear models, fleld theory and photodisintegra- 
tion (mentioned earlier). 

Dr. J. Ashkin reported on measurements of tho 
intensities and energies of X-rays from rx-mesio atoms. 
Energy measurements of X-rays from transitions 
between outer shells, where the x--meson nucleon 
interaction does not appear, gives в olose determina- 
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tion of the x— mass, while measuremonta of line shifts 
in inner shells where the nuclear interaction operates 
can. be related to phase shifts in the meeon-nuoleon 


scattering. Dr. J. B. Platt reported work on the 
relative intensities of K-ray linee in order to find the 


attenuation resulting from nuclear capture from - 


inner shells. 

The field theory meeting was opened with a talk 
by Prof. W. i on “Quantization of Non- 
° linear Wave Equations" ; it is proposed to introduce 
just one wave function for all matter, obeying a non- 
linear fleld equation. The equation 


| ve gt + PHY) = 0 


is taken aa an example, and study of the likely 
commutation rules leads to the conclusion that the 
laws of quantum mechanics would be modified in a 
certain region of Hilbert space. 

The conference ended on the afternoon of July 17 
with a full meeting of all delegates, at which pepers 
on heavy mesons and hyperons were presented. Dr. 
- €: O. Butler opened the session with an exoellent 
review of our present knowledge of heavy mesons 
and hyperons, and the conference closed on a high 
note with a paper by Drs. A. Pais and M. Gell-Mann 
on some оша speculations concerning the 
heavy -particles, which included an interpretation of 
А? particles as particles of high intrinsic spin. The 
full of the conference will be published 
by Pergamon Press. | 

E. Н. Barwamy 


- R. а. Моовносви 
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` SCIENCE, ANIMALS AND 
à HUMANITY* 


` Ву W. LANE-ETTER. ` 
Laboratory Animals Bureau, Medical Research Council 
Laboratories, London, N.W.3 


I were а psychologist I might understand, and 
even be able to explain, i 


"response in human beings, so strong in some that rt 

- i8 beyond the reach of reason, We all know of the 
саф lovers who carry their devotion outside the 
„ limits of economy or hygiene; of the doga who lay 
, ündisputed claim to the best armohair or the master’s 
‘place on the hearth-rug ; of the horses, canaries and 
other animals who receive more consideration from 
their owners than persons more nearly related 
xoologioally and therefore having, one would think, 
better claims to affection. On the other hand, by 
taking some animals into domestication, or 


others in captivity, man accepts an obligation to 
look after shone for they are entirely dent on 
man for the necesstties of their being. It makes it 


клеш deor duced. orani Н 
we are fond of them. 

Emotion, then, is bound to creep into any dis- 
cussion of relations between animals and man, and it 
is a deep and often disturbing emotion. To ignore 
it is unrealistic, and to be ashamed of ib unnecessary ; 
but it should not be allowed to cloud our reason, any 
more than any other emotion. Such Museu ren 
feeling is often associated with a morbid 
ups irure AE ideis word—in books und 
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&rtioles, on the cinema screen, in conversation and 
perhaps in real life, and the minutis of violence 
excite a thrill of disgust, guilty pleasure or any other 
emotion; but above all a thrill. There oan be few 
normal people who are totally unaffected by the aight 
or image of injury, be-it &ooidentel, criminal or 
surgical; but in most of us that basio attraction— 
repulsion is clothed in reason or rationalization. Во 
in а discussion of animals let us try to recognize the 
shadow of the brute within our souls and keep him 
chained, and let us be especially wary lest any 
moralizing we may indulge in be the brute tugging 
at his leash. . Р 

There exists а great gulf between those whose 
primary interest ів in the welfare of &nmmals, and the 


` poientists who use animals in their work. It is a gulf 


of misunderstanding во wide that the leaders in each 
field are often not on speaking terms with one 
another, at least in public. “Oallous torturer”, says 
the humanitarian, and the scientist replies “genti- 
mental crank". Yet the first may be a reasonable, 
intelligant and responsible person, and the second as 
deeply moved by cruelty as any of his fellows, for 
whom the obligation of humanity is so obvious that 
he does not bother to lain it. But of course he 
should explain what he is about, and the layman 
who criticizes him should listen to the explanations. 
What Dr. J. Bronowski says of the nuclear scientust! 
has & more general application. The scientist, he 


BaYB, . has one responsibility . . . of 
enlightenment in soienti o matters . . . the respons- 
ibility of know. not of power . . . to illuminate 


for all men the choice which his work offers them. 
Outside his laboratory, hs task is to educate us 
in what on inside it, and to give it a meaning” 
for us. в world in which stateamen as much as 
voters are ignorant of the simplest implications in 
science, thia is а formidable responsibility . 
[the scientist] has no other. choice to-day but 
patiently to become a teacher, in & world in which 
distrust and prejudice are free... . . There is no 
alternative to an informed public opinion : and that 
can exist only where scientists speak to voters, and 
voters accept their responsibility, which is to listen, 
to weigh, and then to make their own choice". 
Now this is just the reverse of the point of view 
that I have heard from the lips of both scientists and 
administrators. Let us, they have ssid, keep quiet 
about animal ta. People do not want to 
hear sbout them, and if we direct their attention to 
this side of scientific activity, ib will merely grve 
stamping-ground to the anti-vivisectionists. От, 


° perhaps they will say, nobody bothers much about 


rata and mice and guinea pigs; but whatever you 
do, leave cata and dogs out of it; these animals 
to-day occupy the place in men’s hearts that horses 
did a century ago, and we should let them lie sleeping. 
But is this playing fair with the voters? 

We need not concern ourselves with the abolition- 
ista who are unreservedly opposed to any sort of 
animal experimentation. It ів possible to respect 


ое feelings, but not their way of conducting oon- 
tro Perhape I may & little in order to 
show how one haa to be in the matter of anti- 


vivisection propaganda. Їп 1948 a deputation of 

antivivisectionists met the Home Secretary, and 

cited a number of alleged cruelties. Referring to the 

work of Mellanby.on experimental rickets? i 

they quoted "animals were confined abeclutely in 

pili ie 6 in. by 2 ft. 6 in., for 13 weeks. . 
занан were most seriously attacked by 
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mange". It seems a strange tactic to attempt to 
pillory work on rickets, which was at that time 4 
major scourge, and which haa now, as a result of that 
work, become a rarity. Bub on referring to the report 
itself we find that the purpose of prolonged oonfine- 
ment was to mvestigate the played by exercise 
and confinement in the cd uda of ricketa, and 
that the animals so confined “grew well and kept m 
perfect condition”. The а attacked by mange 
were the subjects of an entirely separate experiment, 
and “because of the severity of the disease, the 
experiment was concluded”. . 

The same deputation referred to some work done 
at Cambridge in 1931 by Florey and Webb?, in which 
the effecta of mustard oil on various tissues of the 
cat were examined. They said that the work was 
done under “a narcotic, chloralose’, and that the 
experiments lasted from 8$ to 8} hours. Now, the 
use of chloralose as an anmethetio is limited to nan- 
recovery experiments, and this fact is well known to 
scientists, but not apparently to ther oritios; and, 
although it was not specifically mentioned. any where 
in the paper describmg the experiments, the cats 
never felt any pain at all, for they were unconscious 
before the experiments started and never regained 
consciousness. 

While the scientist's main job is to get on with his 
work, his opponents oan spend all their time and 
resources on attacking him. Moreover, to answer ten 
words of accusation, however preposterous, may take 
& hundred words m reply. i 

Antivivisectionista have not yet succumbed to the 
advanoe of medical knowledge; but they are of no 
great consequence, although it is still possible for 
them to be a real nuisance. They should certainly 
not be allowed to inhibit всіепіівів from expressing 
humanitarian views on animal experimentation. But 
what oan one say when the Royal Society for the 
Prevention of Cruelty to Animals, the most influential 
body of organized animal welfare, whom we should 
all, I hope, wish to support and see prosper, asks 
“Why not endeavour to reduce the vast total of 
animal suffering in the laboratories? Until the 
animal experimental section of the scientific world 
shows some sign of concern in this direction, the 
R.8.P.C.A. would fail in ita duty if it did not sound 
the drum of alarm'*, How have the scientista во 
come to neglect their duty of informing the publio of 
what they are about that these questions can in all 
seriousness be asked ? 

Experimenta on animals have led, and may be 
confidently expected in the future to lead, to great 
benefits to man and to animals, with all that that 
implies in the relief of suffering and the saving of 
life, The oost is the infliction of some pain on в 
number of animals that are neither consenting nor 
direct beneficiaries. Is this not, we are asked, “to do 
& little wrong" in order that one may be enabled ''to 
do & great right" ? Is it not the old argument of th 
end justifying the means ? = 
one assumption, that to 
inflict pein, in itself, is always wrong. But is it? 
Man, by entering into the arrangement of domestice- 
tion, assumes the power of life and death over his 
animals. Civilized man also assumes the respons- 
ibility of avoiding cruelty to these same animals, and 
Great Britain has a good record in this respect. Pain 
is inseparable from life itself, and the occasional 
infliction of ib from our dealings with each other and 
with our animals. But the infliction of pain is not 
synonymous with oruelty. The Shorter Oxford 
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another’s pain", pomt. In the 
words of Lord Wright in the House of Lords on July 2, 
1947, “. . . 15 is impossible to apply the word cruelty 
to efforta of the high-minded scientists who have 
devoted themselves to vivisection experiments for 
the of alleviating human suffering . . - 
Those who, for whatever motives, inflict pain an 
animale and are indifferent to the fact, are cruel, and. 
deserve condemnation. But a word of caution is 
here. Because a scientist, in reporting his 
work, does not explicitly state that he was aware of 
the pain be was inflicting, that he did it with reluot- 
ance and was careful to minimize it, it must not be 
assumed that this was not so. He has a right to be 
regarded as a humane person unless ho gives evidence 
to the contrary. Moreover, as we have seen, scientific 
is too often indigestible material for the 
layman, and technical descriptions of experimental 
procedures.can make hair-raising reading for him. 
But in all the responsible examinations of alleged 
horrors perpetrated, in Great Britain at least, the 

Scientists do not hke being called callous black- 
guards, and, though individualista by training and 
inclination, they oan show & ising solidarity 
when unfairly calumnied. As Mejor Hume, of the 
Universities Federation for Animal Welfare, веув, 
*. , . publio opinion in scientific oirolee, which in 
the eighteen seventies befriended animals as в matter 
of course, has until recently been rendered allergio 
to any reference to the prevention of cruelty. Then 
animals enjoyed the open patronage of scientists as 
such, but subsequently they were largely deprived of 
it by the polemical intemperance of those who 
intended to act as their champions’’*. One reads 
some personal feeling between these lines, for in some 
of ite activities U.F.A.W. has not been immune from 
criticism by scientists, myself among them. But the 
point is well made. To-day we oan state fearlessly 
what із generally accepted, that painful experimenta 
should have a worth-while object and should be 
conducted with every effort to minimize the pain; 
and that pain beyond a certain level in severity ог 
duration or & combination of both is never justifiable. 
To state such a principle requires that ita observance 
be demonstrated, and this means bridgmg the gulf 
between scientists and. animal protectionista. 

Ів the “total of animal suffering in laboratories" 
во "vast" ? How are scientists to convince those 
who are open to conviction that this is a groes 

tion t I think ib very reasonable that lay- 
men should want to satisfy themselves on this score, 
and understand why and how i when 
they are pai most of them are not—are 
carried out. It is in fact one of the main functions 
of the Research Defence Society to explain, in 
language mtelligible to the layman, what we all owe 
to animal experiments, and what safeguards exist 
LE the unjustifiable exploitation of animals. 
ir journal contains some interesting aocounte of 
the conquest of many diseases and deserves wider 
reading than it gets. But more, much more, needs 
to be done. 

As а matter of fact, scientists themselves have 
anticipated the R.8.P.O.A. in showing “some sign of 
concern". As long ago as 1870 the British Association 
appointed a committee, which reported in 1871, ''to 
consider the subject of Phymological Experimenta- 
tion"*. The British Medical Association also turned 
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its attention to the controversy at about the same 
time, and in like vein. Earler still, the 
gianta of the biological world, men like Oharles 
Darwin and Thomas Huxley, had their 
concern about the possibilities of cruelty in labor- 
atores. All this led directly to the Act of 1876, 
which controls pamful experimenta on animals in 
Great Britain, and was by most scientists. 
. Under this Act, which has 
observed, all severely painful experiments 

out while the animal is completely under the influence 


of an anmethetio; if severe and enduring pain follows. 


on reóovery, life is destroyed forthwith. What more 
is wanted, if we are not to abandon the most fruit- 
ful method of medicel research so far devised ? 
Prof. Robert B. Lawson, writing about anmmals in 
pediatric research, saya “. . . one cannot escape 


Кейш tha. niani debt dus the он ао 


The way in which each type of investigation requires 
a particular animal is particularly striking. Rata 
play в key role in one study —mioe in another—and 
the dog m в third. Rarely can one take the place 
of the other. We are indebted to all research animals 
for the tremendous advances in medical science that 
have made this generation of children healthier, 
bigger, and ven more promise, than ever before’’’. 
In & recent i on the design of animal 
hows. (ba бид, Parish, said, “It is a 
thmg that laboratory workers themselves to 
improve the living conditions of animals and thus 
repay the debt . . ." Indeed, the that has 
been made in recent years in the housing, feeding, 
care and t of laboratory animals is quite 
remarkable, and owes everything to the initiative of 
the acientista. 
It is a symptom of the times to try to make 
- Bolentuste' the scapegoata for that which disturbs the 
publio conscience. They are not the high pri of 
а Beoret cult, dealing in matters not to be re ed 
to ordinary men and women ; neither are they mental 
-&orobate and moral imbecile. They are as good and 
, ав bad as the rest of the community, but no more 
indifferent to the suffering of others than farmers 
or financiers. 

If this tragic misunderstanding is to be got md of, 
scientists must take time off to explain the mechanics 
and implications of their work and show that they 
reepect the feelings, even the musgivings, of the 
humaniterians; and the public must modify ite 
^Soientiste—I'd like to drown the lot" attitude. Ап 
example of what mutual goodwill oan achieve is to 
be geen in Vancouver, British Columbia, where, by 
friendly agreement on both sidee, the local Society 
for Prevention of Cruelty tó Anmmals supplies to the 
medical school unwanted, unclaimed animals, which 
would otherwise be In a nine-point agree- 
ment, the conditions in which this surrender of 
unclaimed strays operates are laid down, and the 
medical faculty has been only too happy to abide by 
them. As a result of the agreement, the medical 
school geta the animals it must have, it allows the 
B.P.O.A. to visit ite animal and indeed looks 
tō that enlightened organization for advice and help 
in maintaining the best possible conditions for ita 
animals. An atmosphere of oo-operation exista 
which is a help, and в oredit, to both sides. 

It is worth examining this 
closely. The animals supplied, to the medical school 
may only be used for non-reoo experiments, that 
ів, they are anaesthetized before use, and never 
recover consciousness; and they must be 
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within forty-eight hours of bemg handed over. АП 
long-term experimenta are done on animals obteined 
elsewhere. 

Only dogs otherwise destined to be destroyed may 
be handed over, and theee must not include any 
brought by their owners specifically for destruction, 
nor any bearing idenzifloation marks. The animals 
must, be kept two days beyond the legal claiming 
holding period before being handed over. The 
8.P.0. inspectors may witness expermmenta and 
have access without appointment to records and to 
animal premises. No animal handed over by the 


. B.P.C.A. ever suffers any pain at all; it has a pain- 


leas death under anesthesia. At the same time, the 
B.P.C.A. can and does satisfy itself that all the 
animals used are well cared for. This shows how far 
mutual trust and co-operation can go. 

There can be no objection on humanitarian grounds 
to any animals, including cate and dogs, being used 
for non-reoovery experiments. If objections are 
raised, they must be based either on an aversion to 
animal experiments on principle, whether or not they 
or on & profound mistrust of the 
scientist. The firat alternative leads one mto such a 
philosophical morass as few if any of us could escape 
from. I am inclined to think that the second- 
alternative, mistrust of the scientist, ia the real 
obstacle to co-operation. Sentiment comes into this- 
e на iat E 
sentiment out. It should not, however, be allo 
to ride us. Scientists would prefer to obtain the 
animals essential to their work in ways which remove 
the danger of their being sold & stolen pup, and to 
have impartial people satisfy themselves about the 
propriety and humaneness of their work. 

I would not like to’leave the impression that to 
get scientista and humanitarians sitting around the 
conference table has, for the scientist, no more 
interest than to obtain more cats and dogs more 
easily. If that were one of the resulta, во much the 
better; but the isgue is much 

To-day we have à duty to pursue medical research 
by all legitimate methods, and one of those methods 
is the use of animals. We also have a duty to be 
considerate in our dealings with anmnals, and the 
two duties are not incompatible. Can we not, like 
the British Columbians, explore the no-man’s-land 
of misund: and discover instead the common 
ground of humanity ? 

1 Oboerser, May 0, 1054. 

* ALR.O. Special Report No. 61 (1021) 
* Brit. J. Bap. Paih., 18, 286 (1961) 

* The Tames. Oct. 5, 1058. 


*‘UFAW Handbook on tbe Care and Management of, Labora: 
Animals", p. 2 (1947) iid 


“Брок оне Ын писано не HIR Ádvanoement of Belenoe, 
(1870), and 144 (1871). 
* N.S.M R Bell. (U.S.A), 8, No. 8, < (Jan-Feb, 1964). 
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OBITUARIES 


Dr. Herman A. Spoehr 


By the death on June 21 of Dr. Herman A. Spoehr, 
at the age of sixty-nine, plant physiology has lost 
one of ita best known and most distinguished research 
workers and exponente. É 

Herman А. Bpoehr was born in Ohicago on June 
18, 1885, апа waa educated at the University of 
Chicago, where he took his bachelor’s degree in 1906. 
After working for & time m the laboratories of Emil 
Fischer in Berlin and L. Maquenne in Paris, he 
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returned to Chicago, where he worked with the well- 
known sugar chemist, J. U. Nef, and where he took 
the degree of Ph.D. in 1908. In the following year 
he joined the staff of the Carnegie Institution’s 
Desert Laboratory in Тисвоп, Arizona, where he 
remained for ten years. During this period he pub- 
lished a number of papers which established his 
reputation aa an original and oritical investigator. 
Among his more important publications of this 
period may be mentioned those dealmg with the 
mechanism of photosynthesis. At that time the 
theory that formaldehyde was an intermediate 

roduct m photosynthesis waa very largely accepted. 
Bpoahr, on repeating under properly oontrolled 
conditions the expermenta which were supposed to 
provide the evidence for this theory, was unable to 
find the ahghteet indication of formaldehyde pro- 
duction, and Spoehr's work was no doubt largely 
responsible for the ultimate abandonment of that 
theory. Perhaps the most important of Spoehr’s 
publications during his time at Tucson was his 
monograph ‘The! Carbohydrate Economy of the 
Cacti”, published by the Carnegie Institution in 1919. 

In 1920 Вроеһг moved to the Carnegie Institution's 
Coastal Laboratory at Carmel, California, followed in 
1929 by a move to Stanford University, which in 
that year took over the houmng of the Division (now 
the Department) of Plant Biclogy which had been 
created in the previous year with Dr. Spoehr as ita 
first oharman. . While at Carmel, among other 
publications, he produced two of particular import- 
ance. One of these, jointly with J. M. McGee, was 
“Studies ın Plant Respiration and Photosynthesis”, 
published by the Carnegie Institution in 1923, the 
other his well-known book on photosynthesis pub- 
lished in 1926. 

For a short time in 1930-31 Dr. Spoehr was 
director of the Natural Sciences Division of the 
Rockefeller Foundation n New York; but in the 
latter year he returned to Stanford to resume the 

i Ip of the Division of Plant Biology. He 
retired officially m 1950 but oontinued thereafter to 
work in the laboratory that he had directed for so 
long. 

Throughout his Ше in the Division of Plant 
Biology Dr. Spoehr's main soientiflo interests oon- 
tinued to lie in photosynthesis and related matters. 
Particular mention may be made of his successfully 
bringing to maturity albino maire plante, while in 
later yeara he was much interested in the question of 
applying the results of research in photoaynthesis to 
increasing the food supply of the world. This led to 
the idea of the culture of algae on a large soale for 
the use of food, and by 1947 the possibilrty of 
cultivating Chlorella on a large soale for this purpose 
was taken seridusly and a i PAI is of 
the problems involved was prepared by 8 and 
H. A. Milner and published in the Carnegie Institution 
Year Book for 1948. Although prelimmary work on 
the subject at Stanford Research Institution was 
ended in 1950, it has been continued elsewhere, and 
the recent (1953) Carnegie Institution Publication on 
“Algal Culture", edited by J. 8. Burlew, indicates in 
no uncertain way that further investigation on the 
problem is ing vigorously. 

Durmg the Second World War the laboratory of 
which Dr. Spoehr had charge concentrated on the 
study of antibiotics from ohlorophyll-containing 
organisms. 

As well as by his direct contributions to plant 
physiological research and literature, Dr. Spoehr 
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served фы ые of science in other ways. He was а 
member of the board of directora of the Forest 
Genetics Research Foundation, a member of the 
scientific committee of the Board of Managers of the 
New York Botanical Garden, a trustee of the Cali- 
fornia Section of the American Ohemucal Society, a 
member of the executive board of the Save-the- 
Redwoods and for & time chairman of the 
editorial board of Annual Reviews, Inc. He was a 
member of the American Philosophical Society, the 
American Academy of Arte and Sciences, an honorary 
member of the Linnean Society of London and the 
Deutache botanischen Gesellschaft of Berlin. He was 
awarded the honorary degree of doctor of science of 
the University of Chicago and he received from the 
same University one of ita Distingumhed Alumni 
Awards in 1043. 

Dr. is survived by his widow, & son Dr. 
Alexander Spoehr, the anthropologist and director 
of the Bernioe P. Bishop Museum in Honolulu, a 
daughter, his mother and a brother. 

In preparing this notice of Dr. Spoehr I have been 
greatly helped by information provided by Dr. 
J. H. C. Smith and Dr. C. 8. French, the present 
director of the Department of Plant Biology of the 
Carnegie Institution of Washington. 


WALTER STILES 


Dr. A. M. Turing, O.B.E., F.R.S. 


Aran TURING was born on June 23, 1912, and was 
educated at Sherborne and King’s College, Cambridge. 
He was made a Fellow of King's in 1934; he sub- 
mitted his fellowship diseertation—e version of the 
central lmit theorem for the normal distribution—four 
months after being placed as Wrangler in the Mathe- 
matical Trrpoe. During his first years of research he 
worked on a number of subjects, inoluding the theory 
of numbers and quantum mechanics, and started to 
build a machine for computing the Riemann {-funo- 
tion, cutting the gears for ıt himself. His interest in 
computing led him to consider just what sort of 
processes could be carried out by & machine: he 
described a ‘universal’ machine, which, when supplied 
with suitable instructions, would imitate the behaviour 
of any other; he was thus able to give a precise 
definition of ‘computable’, and to show that there are 
mathematical problems the solutions of which are 
not computable in this sense. The paper which 
contains these results 1s typical of Turing’s methods : 

ing from first principles, and using concrete 
illustrations, he builds up в general and abstract 
argument. Many years later he used an elaboration 
of the same ideas to prove the unsolvability of the 
word problem in semi-groups with cancellation. 

In 1936 he went to Prmoeton for two years; he 
worked on group theory and logic, receiving his 
Ph.D. for a dissertation on “Ordinal Logics”. In 
this he showed that when tr&nsfnite induction ів 
used in logic for proofs and definitions, it is not the 
ordinal up to which induction runs that has signi- 
ficance, but rather the particular way in which that 
ordinal is described. . 

He was awarded the O.B.E. for the work he did 
during the War, and after it he was invited by the 
National Physical Laboratory to direct the design of 
an electronio digital computor (which he christened 
“The Automatic Computing Engine”). Although the 
theoretical aspects of ita design were his chief oon- 
cern, he was also keenly interested in its electronics ; 
and while the final construction was in progress 
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T TU considering how 
machines might be made to learn by trial and error 
and the ways in which they could be compared with 
human brains. 

In 1949 he was made deputy director of the Com- 
puting Laboratory at the University of Manchester, 
where work on an electronic computor had just 
started. He waa elected Fellow of the Royal Society 
in 1961. His last work was a mathematical theory 
of morphogenesis; the mam idea was to show how 
an originally uniform distribution of interacting sub- 
stances may, as а result of diffusion, develop в 
strongly marked pattern. He had already E 
& vermon of the theory for distributions around a 
ring, and was at work on the case of & cylinder; 
using tho maohine to solve the appropriate differ- 
ential equations, he was hoping to be able to exhibit 
the spiral patterns based on the Fibonacci series 
which are во frequently found in plants. 

‘The marks of Turmg’s genius were his originality, 
his abılrty to control abstract thought by concrete 
illustration, and his preference for always working 
things out for himself. The freshness of his mind, 
his love of inquiry, and his relish for the oomio, made 
PO UN QUE ee Cone ` 
. QANDY 


Prof. С. R. S. Tenniswood 


CmakLES Бовивт SIDNEY TawNIBwOOD, professor 
of chemistry in Makerere College, University College 
` of East Africa, died on May 22, following an accident 
in which his Gar skidded m the grounds of the College. 
At the time of his death, he was forty-seven and 
had been head of the Makerere Department of Chem- 
istry for some nine years. 
` Charles Tenniswood graduated from King’s (then 
Armstrong) College in the University of Durham with 
first-class honours in chemistry in 1927, being awarded 
the Freire-Morreco Medal and Prize for experimental 
work in the final year. The following year he was 
Placed in the first division for the diploma in theory 
and practioe of teaching before gomg on to three 
. years of postgraduate research in organic chemistry 
under Prof. 8. R. Clemo. His M.Sc. was awarded for 
a thesia entitled ‘Studies in the Synthesis of Bri - 
Ring Compounds of the Quinuclidine Type", and he 
published papers on alkyl derivatives of ethyl malonate 
and ethyl cyanoaoetate and on the lupin alkaloids. 

Leaving the University of Durham i in 1982, he was 
Кас АЫ, head of the Department of the 
Wandsworth Technical Institute, London, and then 
started a career of teaching which, except for the 
war years, was to last until his death. During 1941- 
44 he was seconded to the Ministry of Supply for 


work in the fleld of projectile development. р 


Ав a result of the De la Warr Commission in 1937, 
‘Makerere College, at Kampala in Uganda, had been 
planned for development to a university college 
serving all the territories of British Hast Africa ; but 
the implementation of these proposals was delayed 
by the War. When Tenniswood arrived at the 

of 1045, the level of teaching was of sohool 
stendard and the teaching facilities consisted of one 
amall and poorly equipped laboratory. At the time 
of his death nine years later, he had seen his first 
batch of degree students successful in their London 
В.Во. Examination and had brought almost to oom- 
-pletion the first of the new laboratories, which are 
_ giving East African undergraduates facilities in 
chemistry quite as good as they could enjoy in & 
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British university. It was natural that senior members 
of the staff should have to bear a heavy burden of 
administration in the early days of & university. 
Tenniswood made invaluable contmbutions in this: 
direction, with his great care for detail and unlimited 
energy.. At the time of his death he was dean of the 
Faculty of Science and for several years had repre- 
sented the Academic Board on the College Counail. 
By his students he will probably be best remembered 
for the great enthusiasm that he brought to the 
teaching of chemistry, an enthusiasm which spared 
no pains to provide an i course and which 
infected his hearers with his own love of his subject. 
Hus many other duties had prevented him bringing 
to oonolusion the researches that he started in Kast 
Africa. His earlier interest m plant alkaloids led him 
to investigate some of the many unknown active 
plant materials which have been used for years in 
native medicines. 

Tenniswood’s death is felt no leas by hia colleagues 
than by his students. His integrity and forthright- 
nees were appreciated in personal dealings as well as 
in the many boards and committees on which he 
served, and he had a wide range of friends both in 
the College and in life outside. G colleges such 
as Makerere can ill afford to lose men of Tenniswood's 
loyalty and calibre, and his untimely death is keenly 
felt by all concerned. Rarra F. NAYLOR 


Dr. J. W. Fisher ` 

De. J. W. FrsuER, whose untimely death at the 
age of fifty-three was.recently reported, was a member 
of the Royal Naval Scientific Servioe, having served 
with the Admiralty since 1939. He studied physica 
and mathematios m the University of London, where 
he obtained his Ph.D. in 1824. Having completed his 
postgraduate studies ai Gottingan and Munich, he 
studied medicine and took his M.R.O.8. and L.R.C.P. 
and became house physician at Westminster Hospital. 
Before joining the Royal Naval Saientiflo Service he 
‘was engaged on research and exploration in Britain 
and in India on behalf of the Anglo-Iranian Oil Оо. 

While im the service of the Admiralty, Fisher’s 
work was mainly directed to the solution of a number 
of highly intricate problems relating to the prope- 
pus generation and reception of sounds in the sea. 

brought to these problems a wide knowledge of 
basic physics and quite outstanding mathematical 
ability, coupled with the power of seeing the basic 
problem and to approximate—a gift which raises 
methematics from в technique to a fine art. He 
held, with Stokes, that series solutions are devoid of 
elegance and showed great ingenuity in reducing his 
solutions to neat closed forms. The outstanding 
quality of his theoretical and experimental work was 
recognized when, in 1949, he was awarded special 
merit promotion to the rank of senior principal 
scientific officer by the Interdepartmental Scientific 
Panel. 

Fisher had & gift for terse and pithy expreasion 
often combined with an amusing use of analogy 
based upon his medical experience. He had many 
interests apart from his scientific work, the most ` 
notable bemg an authoritative knowledge of antiques. 
He specialized in Chinese works of art—1i particular, 
jade and carpets. With all this, he still found time 
to engage in farming on a small soale. 

Men like Fisher are rare in any walk of life and 
his loss is much felt by his colleagues both in the 
Royal Naval Scientific Service and outaide. 
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NEWS and VIEWS 


Zoology at Bedford or 
an Munro Fox, F. RS. 


Ж др а ы рр, who is jusb retiring 
from the professorship of zoology in the Univermty 
of London at Bedford College, has occupied this chair 
since 1941; previously he had been: Mason professor 
of roo in the Universtty of Birmingham from 
1027 until 1941. After graduating in roology from 
the University of Cambridge he joined the staff of the 
Imperial Co of Science and Technology, London, 
in 1918, and after five yeara of war service returned 
there in 1919. Afterwards he was leoturer in biology 
at the School of Mediome, Сато, dunng 1919-23. 
He then returned to Cambridge as a Fellow of his 
old college, Gonville and Caius, and also held the 
Balfour Studentahip durmg 1924-27. During this 
period he organized and led a roologioel expedition 
to the Suez Canal. 

Prof. Fox's earlier investigations were in the fleld 
of marine biology and while in Caro he studied the 
reproductive oycle, of Oenirechinus setosus, which, in 
ihe Red Sea, shows & well-marked lunar rhythm. 
The observations on this sea-urchin and other animals 
and plants showmg lunar periodicities were 
summarized in his book “Belene, or Bex and the 
Moon”. . His main interesta, however, have.been in 
the fleld of tal zoology and for many years 
he has in the study of animal pigments, 
more particularly the respiratory pigments of in- 
vertebrates. His researches and many publications 
in this fleld and also on respiratory movements ш 
Polychaeta, Insecta and more recently Горума, 
either alone or in collaboration with his students, 
have opened up a very wide fleld of research. Prof. 
Fox has been the editor of Biological Reviews since 
1926 and has taken в very active part in the pro- 
motion of international relationships among bio- 
Du After the Second World War he visited 

us European universities on behalf of the Royal 
Society. and hel in the re-establishment of the 
International Union of Biological Sciences, and after 
being secretary of the Union for, some years was 
president during 1950-58. Не also served for five 
years on the Advisory Counail of the Department for 
Scientific and Industrial Research. In 1953 he was 
appointed Fullerian professor of physiology in the 
s Hospital Medical 


Royal Inatitution. 
at M 
ark Neuberger, F.R.S. 


Chemical Pathology 

School, London : 

Da. A. NEUBEBGHB, the National Institute for 
Medioal Researoh, has been appointed to a Univer- 
sity ahair of chemical pathology tenable at St. Mary's 
Hospital Medical School, London. Dr. Neuberger, 
who is forty-aix years of age, holds the degree of 
M.D. (Wurzburg) and Ph.D. (London). He held & 
Beit Memorial Fellowship during 1986—40 and carried 
out research work at University . College Hospital 
Medical School, London, until 1939. He continued 
his researches in the Biochemistry Department of 
the University of Cambridge until 1942 and has since 
been a member of the scientific staff at the National 
Institute for Medioal Research. In 1945 һө was 
adviser to the Medical Directorate, G.H.Q., Delhi. 
He was awarded the Julus Mickle Fellowahip of the 
Univermty of London in 1946. He has been a member 
of the editorial board of the Biochemical Journal since 
1947 and its chairman since 1952. Dr. Neuberger has 
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worked on a wide range of. topics in the chemistry 
and biochemistry of amino-acids and protems. His 
earlier researches were concerned with the use of 
dissociation constants for structural diagndsia in the 
amino-acid and protein field; this method was later 
used by hım m a study of the atructure of penicillin. 
In the amino-acid field he has been concerned with 
bie ia уын le particular that of hydroxyproline, 
and with metabolic and nutritional aspects. Не is an 
expert on biochemical genetics and has a special 
interest m the metabolic abnormality known as 
alcaptonuria. Recently, he has become interested in 
the problem of porphyrin biogenesis and has made 
important contributions to our knowledge of con- 


genital porphyria. He тв also engaged in the study 
of the biosynthesis and metabolism of collagen. 


Committee of Public Accounts : 
Research Expenditure 


Tua Committee of Publio Accounitg for the session 
1947-48 recommended that the expenditure on the 
Vote for the Department of Scientific and Industrial 
Research, among others, should be covered by 
statutory authority other than the annual Appropria- 
tion Act, and, in evidence before the Committee in 
the following session, the Treasury promised to take 
the first convenient’ opportunity to embody the 
functions of the Department of Scientific and In- 
dustrial Research in & statute. No such opportunity, 
in the Treasury view, has yet arisen; and the Com- 
mittee, in ita third report for the веввіоп 1953-54 
(рр. 44. London: Н.М.8.0., 1954. ls. Od. net), 
expreases the opinion that, in view of the years that 
have elapsed since the Committee of Publio Accounts 
first recommended legislation, and ihe expansion of 
the °в expenditure during that period, 
the neceseary Bill should be prepared at onoe, ready 
for immediate introduotion when any opportunity 
presente itself. In oommenting on expenditure, 
estimated at £218,000, on the construction of & new 

research vessel for the Torry Research Station 
of the Department, the Committee pointa out that five 
other departments or grant-aided bodies are engaged 
on fishery research and have provided themselves 
with a total of twelve research vessels for various 
purposes, but that it was not clear how the activities 
of these de {в and bodies and the Department 
of Scientific and Industrial Research are co-ordinated. 
The Committee is not satisfied that there ia no over- 
lap of functions and recommends further mquiry by 
the Treasury. There is also a comment on the cost 
of construction of the Mechanical Engineering 
Research Station at East Kilbride, for which ongin- 
ally £1,000,000 was provided in the 1949-50 estimates, 
increased to £1۰5 million, provisional m 1950-51 and 
1951—52, reduced to £1,264,600 in 1952-53 and in- 
creased to £8 million in 1958-64, which has now been 
set as an upper limit. The Committee 18 satisfied 
that the Treasury exercised close control over the 
constituent of schemes of this kind, but, though 
critical of way in which estimates and ideas 
developed as the work proceeded, the Treasury made 
no comment on what may well have been the more 
important factor in a time of rising costa—the effect 
of Government retrenchment and the consequent 
delay in executing the scheme. 
University Grants 

WITHOUT advancing any fresh reasons in its third 
report for the везвіоп 1053-64, the Commutteo of 
Publio Accounts again presses for the inspection of 
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the. books and accounts of the universities relating 
to of non-recurrent granta by the 
Паг and Auditor General The 
is unconvinced by the Treasury objections as detailed 
in the уо ен Кешу (see Nature, 178, 
388; 1954), ough ib weloomes the appointment 
of a special committee of four to examine шун 
sities’ fhethada оГ E O and. df wonar ling’ and 
controlling expenditure. Neverthelees ib recommends 


recommends that the Oomptroller and Auditor 
General should in future Have access to the papers 
and records of the Unrverstty Grants Committee 
relating to non-recurrent grants and also those which 
contain requests from the univermties for sasistance 
and the record of the consideration of them by that 
Committee. This 
close control 


mittedly, the devioo will only endure во long ae ite 
valus is clearly understood and approved, in Parlia- 
ment and outaidoe ; but обша not tho Parli 

and Scientific Committee usefully look into the 
question why academio freedom is subjected to this 
sustained attack by a committee of members of 
Parliament appointed primarily to ensure that the 
Government is not wasting publio money and, 
secondly, dune e eee 
by, independent ‘bodies 


Earthquake near Orléansville, Algeria 

` Ix the early hours of September 9, an earth 
oogurred with an epicentre near аа 
Algeria. Most of the in the town were 
damaged and many of them peed entirely. The 
Hotel Baudoum and two other hotels, the sub- 


a college, two blocks of nine-story workers’ 
бек бзш Seay ica E у eon. wers 


рну ана ac D des 


killed and some 2,000 injured in the district. Orléans- 
ville was a town of about 22,000 inhabitanta. 

The shook was recorded at many observatories. At 
the Royal Observatory st Edinburgh, «P was 
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528. а.м.т. There appears to be a distmot possibility 
that the shock was double, and that. an aftershock 
was recorded on the Edinburgh seismogram in the 
ooda of the first ahook. This would make the initial 
tame of the main earthquake Olh, 04m. 49e. а.м.т. 
The depth of focus was normal and there were large 
surface waves. Algiers Observatory registered arxty- 
nine tremors m the twenty-four hours following 
the main shook, fifteen of them being strong. 
ing to records collected by Prof. J. P. Rothé 
and Mme. A. Hée, of Strasbourg, earthquakes are by 
no means uncommon in Algeria. The lme of orogenic 
activity stretches from Gibraltar, along the Rif in 
Morooob and the Little Atlas mountains m Algeria 
Ce ee ee Ans 
the Alps. The epicentres in Algeria he on the 
Padi bubus aree Between the years 1790 
and 1949, fifty-four earthquakes originated from a 
focus with epicentre some fifty kilometres to the 
east of Orléansville, and m the same thirty- 
eight shocks occurred which had ano epicentre 
some twenty-five kilometres north-north-west of 
Orléansville. The region most susceptible to earth- 
mn Algeria appears to be that immediately to 
south-souih-weet of Algiers. 


Silver Jubilee of the Indian Ceramic Society 

Tum Indian Ceramic Society was ins ted in 
the Banaras Hindu Unrversity on April 15, 1928, by 
the late Mahamana Pandit Madan Mohan Malariya, 
founder of the University ; the silver jubilee there- 
fore fell last year but, for various reasons, could not 
be уги | until February 1954. The celebrations 


of the University. Prof. W. E. 8. 
Turner waa the chief durmg these celebrations. 
In his Dr. Atms Ram described 
the efforts that led to the foundation of the Society 
and its early struggle for recognition. While - 


c 
о 
methods in а country such as India, where consump- 
tion of many of the articles that would be produced 
is at present low. The on ceramic raw 
шаны i ay күрик non | те зз V buisse ro oe 
the Central Glass and Ceramic Research Institute. 
еа 
resources of the raw materials needed by the Indian 
ceramic industry and to examine methods for their 
preparation and purrfloation. 


Geophysical Conference In South Africa 

A BUOOBSSFUL conference on SHE a наше subjecta 
was held during July 19-22 at the nivermity of the 
Witwatersrand, Johannesburg, under the auspices of 
the Bernard Price Institute of Geophysical Research. 
The fleld covered recent determinations of the ages 
of rocks and their geological implications (eight 
papers), geodeay (four pe 8), oryatal structure of 

earth, includmg 


regis- 
tered at Olh. 09m. 16a. aar. and 45 at Olh. 12m, ducere R аера 
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heat and its origm (five papers), the interior of the 


papers). 
interested persons from South Africa attended the 


oonferenoe. A number of visitors were from neigh- 


National с Canberra). addition, papers 
were reosived from М. A. Tuve and Н. E. Tatel 
(Department of Terrestrial Ww 
D.C.) from Prof. L. Cahen (Musée Royal du Congo 
Belge, Tervuren) and from the National Meteorologi- 
cal Service of Portugal The papers will be published 
by the authors independently in various scientiflo 
journala, 
Antwerp ‘Zoo’ Bulletins 

Barons the Second World War the Société Royale 
de Zoologie d'Anvers published a bilingual, French 
and Flemish, review termed Zoo, which was well 
known to visitors to the Antwerp Zoological Gardens. 
For fmancial and other reasons, this has not been 
restarted since the War. To some extent, it is now 


by 
of Mr. Walter Van den bergh and the 
M. Pa&hnans. The first number, July 1958, treata of 
the infection of. penguins with plasmodium by Dr. 
J. Rodhain ; the second is a tion of freshwater 
fishes from the Belgian Congo, y Dr. Max Poll, 
many of which are an view in the Antwerp 3 
and the third treats of various of the 
acclimatization of the okapi and has contributions 
by Dr. L. M. G. Guerden and Dr. Vendermander 
(Ghent) Axel Reventlow (Copenhagen) and С. 8. 
Webb (London). They are all well illustrated by 
half-tone reproductions of phe. Тһе treat- 
ment is not fully technical but at the same time not 

, and they contain much useful information 

"from actual experience. The seoond bulletin, 
that on fishes, with illustrations of thirty-four 
different species living m the Antwerp aquarium, 
shows that, apart fram the scientific mterest of some 
of them, there are a number that make attractive 
additions to an aquarium. 


The Museums Association 


Taa annual of the Museums Association 
published in the July issue of the Museums Journal 
is & reminder of the growing status of these institu- 
tions and their increased usefulness to the oom- 
ду. For the Association, оре Se hee се 
year of exceptional activity, the beginning of a 

Gf naw venne aud Muskel ну tho ton: 
tinued improvement in ita finances. The Handbook 
Panel issued its first publication and the Directory 
Panel is now collating the results of an extensive 

A technioal certificate is now available 


extension of the diploma scheme to other perte of 
the Commonwealth As in previous years, the 
ee ee 
tude ita eo debt to the Carnegie 
Kingdom Trust for its whole-hearted and ‘bel 
support. 
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Museum of Applied Sclence of Victorla : 
for 1953 
In the feport of the Museum of Applied Science of 
Victoria for the year ended June 80, 1058, ıb is 
interesting to note that the Museum intends to carry 
out radiocarbon (carbon-14) determinations in the 


Report 


. near future. Tho ow. iE оош ША 


doing this work are unable to cope with all the 


2 demands, and the provision of в laboratory for this 


modern technique will be invalusble to Australian 
research workers. The acquisition of an 8-in. equa- 
torial telescope in 1945 has resulted in в well-estab- 
lished and service to the public. With the 
generous assistance of a panel of honorary demon- 
strators from the Astronomical Society of Victoria, 
members of the public are able to observe the night 
Bky. 


Queen Ellzabeth Forest Park | 


A тотон to the National Forest Park, comprising 
Ben Lomond, Loch Ard and the Trossachs, has been 
compiled by Prof. John Walton, of the University of 
Glasgow. In commemoration of the Coronation of 
пе ку ашаа бези REL эел 
should be named the Queen Elizabeth Forest Park, 
Of all the national forest parks, this is likely to be 
visited by the greatest number of the public; unlike 
the othera, it is situated within easy reach of the 
large tions of Edinburgh, Glasgow and the 
ind distriote of the central valley of Scotland. 
Moreover, it includes part of the Trossachs, which 
haa for many years attracted visitors in large numbers 
from al parts of the world. 

The Forestry Commission in 1928 acquired land in 
the neighbourhood of Loch Ard, and with later 
soquisitions has brought under national own 
no leas than 41,454 acres from 
Venaohar and the headwaters of the Forth over the 
summit of Ben Lomond to the shores of Loch Lomond. 
The area marches with the main part of the beautifal 
Trossachs. Plantations covering an area of more than 
18,000 acres have been established, while there are 
nearly 20,000 sores of loohs and mountains whioh 
are available for those who find joy and recreation 
in exploring the wild oo ide. Besides sections 

i ith the geology, botany, bird and mammal 
life of the area, the contains an account of the 
structure and freshwater biology of Loch Lomond, 
Gaelio place names and their derivations, sa well ав 
an account of the Troasachs in literature. The guide 
also contains & useful Ordnance Survey map of the 
area. Guides cost 3s. each and oan be obtained from 
Н.М. Stationery Office. 


Sea-horses In a School (aborto) 

ME рр сач жалча ионы 
as flotitious or heraldio or have hı of them only 
from mythological references in ancient literature. 
Apart from the excellent exhibit at the London Zoo, 
under the oare of Mr. Н. Vinall, and in a few seaside 
aquaria such as that at Plymouth, these animals 
are seldom seen alive in Britam. There are many 
laboratory difficulties in trying to maintain ‘a stock 
of вев-Һогвев ; they do not acclimatixe easily, refuse 
to eat and eventually die of starvation. BOG- 
water has constantly to be procured, continuously to 
be aerated and maintained at a temperature of 75° К, 
by means of thermostatic control. The Edinburgh 
and East of Scotland Aquarium Society very enter- 
prisingly showed some fine specimens at its annual 


540 
ашын шаал These ино ындыы 
to the biological department of Loretto Schoo 
Although they were never given any formal lessons 


on the subject, a group of fifty schoolboys were given . 


® surprise question in an examination paper on the 
habita of sea-horses. Their observations have been 
да аш ш а ише ы а аюу 
Gillespie (School Nat. Study J. , 196; July 1954). 


Protection of Plants 

Tua thirty-fourth of the Quebec Society 
for the Protection of Planta (Pub. Dept. Agriculture, 
Provmoe of Quebec, May 1054 ; Ta жашны нын 
other general matters, & number of papers presen 
at the annual xnàeting and algo the papers contributed 
toa on “Viruses and the Protection of 
the Plant Kingdom”. These last range widely, and 
inolude studies of infection, аншы relation- 
ships of strains, the induction of mutants, host 
reaction, mutual adaptation in viruses and ther 
hosts, resistance, immunisation, agents of dis- 
semination, and other topics. _ 


Chemical and Plastic Materials Exhibition In Parls 
Tua third Salon de la Chimie et dea Matières 
Plastiques will be held at the Paro des Expositions, 

- Porte de Versailles, Paria, during December 3-12. 

in mete al eo ren og 

ee eee ee 


sugar 
E SE pe Last year the Salon 
included 650 exhibitors from thirteen countries, and 
two hundred thousand visitors attended; this year 
the Balon will be even larger, and an area of just over 


six acres hag been reserved. In all, there will be four 


for processing, and manufactured articles). 
currently the third seasion of the Chemical Engmeer- 
ing" Conference will be held, when many of the 
oblems encountered in the operation of modern 
will be reviewed. Further information on 

all these events can be obtained from the Oom- 
missariat Général, 28 rue Saint-Dominique, Paris 7°. 


National Research Cound] of Canada: Post- 
doctorate Fellowships for 1954-55 й 
Tum National Research Council of Canada has 

awarded sixty-eight postdoctorate омана! for the 

Pear 1954.50 for eee in the Oounoil’s laboratories. 

The fellowshipe, which arg worth 8,000 dollars tax- 

free (8,500 dollars for married men), are awarded 

without regard to nationality to persons less than 
thirty-five years of age with a Ph.D. of & 
recognized university. The distribution of the awards 

-between the various Divisions of the National Research 

Council ів aa follows: applied biology, 10; applied 

chemistry, 0; pure chemistry, 25 ; ios, 17; and 

radio and electri engineering, 1. In addition, five 


tory, 
of the Department of Agriculture. 


- 
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Pesticides Group of the Sodety of Chemical 
Industry 


Tum Society of Chemical Industry is forming а 
new Group—the Ревысійев Gro based on the 
former Orop Proteotion Panel of возев Agri- 
culture Group. The present membership of the new 
ровон о a аво а, nmiainly 
derived from the former Panel but with the now 
extended “terms of reference it 1s hoped that the 
Group will be widely supported by individuals and 


and dinner of the Group will be held an October 18. 
Further information oan be obtained from the 
General Secretary, Society ина Ey 
56 Victoria Street, London, 8.W.1 


Advisory Council for Scientific and Industrial 
Research : New Members 


Tua Lord President of the Council has appointed 
Dr. E. Ashby, president and vice-chancellor of The 
Queen’s University, Belfast, Mr. 8. Barratt, finance 
director of Messrs. Albright and Wilson, Ltd., Old- 
bury, Bi Prof. E. A. G. Robinson, pro- 
fessor of economiog, University of Cambridge, and 
Dr. О. Sykes, managing director of Meere. Thomas 
Firth John Brown, Ltd., Sheffield, to be members 
of the Advisory Oounail for Boientiflo and Industrial 
Research in succession to Prof. R. 8. Edwards, Lord 
Halsbury, Sir Henry Hinchliffe and Mr. A. Н. Wilson, 
who retire from the Council on September 30. Sir 
Hugh Beaver is to succeed Sir Ian Heilbron as chair- 
man of the Advisory Comunei on October 1. The 
other present members of the Counsil who continue 
to serve after September 80 are: Sir Wallace Akers, 
J. Crawford, Prof. T. R. О. Fox, W. L. Heywood, 
Bir Philip Johnson, Sir Erio Rideal, Sir 
TARDO ee ea аы жас 


Announcements 


A oouxzsa of twelve lectures and demonstrations 
on the 5 of photoelasticity and the pradtical 
өр a of иеш methods to the investiga- 
ton of ional stress distributions will 
be gives iue Maou of Engineering, University 
College, London, on successive Mondays (2-3 p.m), 
оо, ing on October ll. A oourse of twelve 
lectures dud demonstrations on recent developments 
in the photoelastic investigation of three-dimensional 
stress problems will similarly be given on Mondays, 
January 31, 1955. The fee for each 

or 14 guineas for both (free to 
niversity College). Further information 
can be obtained from the Searetary of the Collage, 
Gower Street, London, W.O.1. B 


Тин Bone and Tooth Society will hold a symposium 
on “Vitamin D and Bone" on 30 at the 
Institute of Orthopedics, 234 Great Portland Street, 
London, W.1, at 5 p.m. Sir Edward Mellanby 
will speak on “Vitamin D and Nutrition” and Dr. 
E. Kodioek on “Balance Studies of Vitamin D in 
. There will also be a joint contribution 
from Dr. J. Anderson, Dr. Q. E. Dent and Dr. B. 
Senior on “Vitamin D and Phosphate Exoretion". 
Further information oan be obtained from the 


Secretary, Bone and Tooth Society, Biochemistry 
Department 
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SIXTH COMMONWEALTH ENTOMOLOGICAL CONFERENCE 


T the Sixth Commonwealth Entomo Con- 

ference, held in London during July 7-16, there 
were fifty-five delegates, a greater number than ever 
before, and theee included representatives from nearly 
all the countries of the British Commonwealth. The 
open meetings attracted a large attendance of 
entomologists from Britain and overseas, and a wide 
field of subjects was discussed. 

The advances in economic entomology 
continue to be in the development and cepa 
of synthetic Fassohiaidles end tA tha Kindy of prob 
arising from their use. Dr. Н. G. H. Kearns (U: поели 
sity of Bristol Fruit Research Station) reviewed the 
synthetic insecticides used on fleld crops and the 
methods of applying them. It is more diffoult to 
treat fleld' crops than plantation or orchard crops, 
and the margin of profit limita what oan be done. 
These considerations apply particularly to peasant- 
grown crops, for which dusting, though an ineffioient 
way of using toxio materials, has the advantage of 
requiring no water and of permitting the use of 


le equipment. 
othe application of insecticides from aircraft was 
dealt with first by Mr. D. Yeo (Colonial Insecticides 


to tsetse fly using resi deposits are 
not economic against species spread through savannah 
; butin using 'spaoe 

уз’ that toxio droplets directly on the 
killa app 100 per cent have been reached. 


The behaviour of droplets of such a size (about 
50 u) that they neither impact on the canopy nor 
fail to settle is greatly affected by atmospheric 
turbulence: application is thus restricted to brief 
periods around dawn and dusk, when conditions are 
still, and this renders the use of airaraft uneconomic. 
Dr. В. О. Rainey (Desert Locust Survey) discussed 
developments in spraying flying locust swarms from 
aircraft. Methods of graphical analysis of the factors 
involved, together with laboratory indications that 
locusts are far more susceptible to insecticide when 
flying than when resting, have provided the baok- 
ground to aerial attacks on swarms recently mvading 
East Afrioa. By bri together data from many 
sources, estimates of efficiencies and costs have been 
obtained which that the method is not 


Malling 
illustrated the effect of insecticides on the balance of 
animal populations by the history of certain orchard 
pests. The mite M ulm became 8 
serious pest after the adoption of ter-oil washes, 
which are non-toxic to its winter eggs but killed 
many of its predators that hibernate on the tree, and 
the use of DDT and organo-phosphorus compounds 


which had become an important pest under the 
ious spray programme. Spider mites oen now 
contro. by summer ovicides that are relatively 
hermless to beneficial insects and mites; this 
advance underlines the need for more selective rather 
than more toxic insecticides. 


In opening the discussion on the development of 
resistance to insecticides, Dr. J. R. Busvine (London 
School of Hygiene and Tropical Medicine) said that 


from & more widespread use of insecticides or from 
the way the modern ones act. The ibility and 
speed of development of resistance on the 
frequency of occurrence and effectiveness of resistant 
genes in the original tion, the intensity of 
seleotion and the rate of reproduotion. Little is 
known of the mode of action of resistance: one 
mechanism appears to be the conversion of toxic to 
innocuous compounds; but another one, differently 
inherited, is required to explain žesistanoo to ‘knock 


gis "I. Thomas (Plant Pathology Laboratory, 
Harpenden) opened the discussion on the estimation 
of loases from pesta by referring to early work based 
on mechanical simulation of damage, and then out- 
lined the methods used in Britain by the National 


developed countries, it may not be the limiting one. 
His 00 е, Mr: A. Н. Strickland, described in 
more detail the use of insecticides to obtain differences 

in pest density on experimental plots. Regressions 
of yield on infestation thus obtained for each district 
can be integrated with rapid district-wide saaseasmenta 
of infestation to ide valid estimates or even 
forecasts of yield losses. A subsidiary development 
is the collation of pest densities with ecological 
features, thus enabling situations associated with 
high infestations to be defined and avoided. Mr. 
Q. A. Geering (Cotton Research Station, Uganda) 
described a method used in Ugands for studying 
losses caused by cotton mirids. This utilizes single-row 
plots from which the pest is repelled by an insecticide, 
and is valuable in the овве of mobile insects, for 
which ordinary plot methods break down. The 
resulta show how a plant which flowers over a oon- 
siderable period can ultimately compensate for severe 
early damage, the real loas being in time rather than 
in yield. 

Dr. W. R. Thompeon (director of the Common- 
wealth Institute of Biological Control) outlined 
recent a ta to control two scale insects accident- 
ally im: into Bermuda that have attacked the 
dominant shade tree there, a species of cedar that is 
unique to the island and, perha hitch sane 
highly susceptible to scale 
one and ® halt milion invidunin of Пену pome 
pO и ие NE uoed, 
only two species, both Coooinellidg, have become 
established. Ib appears that predators, as well as 
parasites, may have highly specific host-relationships. 
The Coccinellids now show signs of holding scale 
infestations below & level lethal to the surviving 
trees; but the lack of more striking success in в 
biological control operation on an island is surprising 
and izes the need for further research if the 
results of such experimenta are to be understood. 

The principles underlying the biological oontrol of 
weeds were discussed by Mr. J. R. Williams in & 
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py De R. Mamet, both of the Depart- 
ment of Mauritius, where spectacular 
introduced weed Cordia macrostacdwa 
has been effected by the leaf beetle, Schematiza 
cordtae. they involve exhaustive testa to 
show that the insect Introduced is restricted to the 
weed tobe controlled; the of the evolution 
of strains adapted to other, desirable plante after the 
elimination of the undesirable one seams slight, 
beosnse the period during which intense selection of 
such strains would operate, following the rapid collapse 
йк те popolation, ичи be ghort. 

the discussion on pests 


important grain midges, and 
pointed out that the existance of of biological төоев 
necessitates ion to show whether sor- 


assessing 
; the methods developed in 
the Gold Coast, tho simple, seem adequate. 

Mr. G. V. B. Herford (director of the Pest Infesta- 
tion Laboratory) spoke of the increasing reelization 
"of the magnitude of problems of stored-product 
peste, particularly those of the Colonial territories, 
a de ee ee 


“which close таг и шз, nano are now 
“engaged. Notable devel: ts include 
the extended use of the fumigation of 


produce 
under gas-proof sheets, and greater pa vision for bulk 
storage of grain, either in silos 


aay, the hasis is on the study of the biology of 
езе the relation of ite atteck to the hi 
and oondition of its host timber. Dr. F. T. Bird 
(Division of Forest Biology, Canada) gave an account 
of the use of virus diseases of origin against 
two introduced sawflies. The virus, which has main- 
tained an extreme virulence, has been artificially 
disseminated and gives rise to epixootics in suo- 
ceeding years, being tranamitted from year to year 
via the egg. The m is dependent on the 
population density and habita of tho sawflies, and ai 
w densities is in the spruce sawfty, the eggs 
of which are laid singly and whose larvæ feed singty. 
Mr. W. V. орар ee a 
termites, outlined the programme and progress of the 
Colonial Offoe Termite Research Unit, of which he 
ів in charge. He mentioned some interesting points 
that have already emerged from the rapidly accumu- 
uu e Пын ап ecu in 
East Africa, and directed attention to the dispersal 


i 
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of injurious dry-wood species that is taking. place 
around the 
Mr. L. G. Putnam (Division of Entomology, 
Canada), in a paper read by Mr. A. B. Baird, dis- 
cusped. oi oe E in grasshopper research and 
control in Canada. unlike locuste, are 
not strictly gregarious, + and not normally under- 
take long flights. break centres thus do not 
exist : буй abundance appear to depend on 
weather factors, now being analysed, and as the ' 
insecta are univoltine and lay their eggs, which over- 
winter, in ar adjacent to stubble, the intensity of 
SA mags еа е у he Gees Oe 
Dr. B. P. Uvarov (director of 
a ere ы Ost del п. 
complex dynamios of locust plagues, involving not 
only fluctuations in numbers but also changes in the 
extent of the populated area and qualitative differ- 
епоев between solitary and swarming populations. 
Quantitative studies of numerical fluctuations and of 


that gregarious 
behaviour arises from conditionmg, and persists even 


though the conditioning factors no | 
Dr. О. Н. N. Jackson (Тве{ве Research Laborator ; 
Tanganyika) doe ш Principal methods that 
have been used for controlling teetee. These mostly 
on the selective destruction of some essential 
feature of the fly’s environment, such as the vegetation 
characterizing the favoured breeding site or affording 
protection against desicoation, or the animals that 
ыа Te киыр аралы ee 
it. Insecticides are effective, though rather expen- 


likelihood that fly 
ulations are unable to recover after reduction 
ow в certain level. Some results of the empirical 
сыы molande have been акшыл Dy research on 


. tsetse physiology and behaviour, but muoh more of 


opening 
бю RO die ipe 
the visions for taxonomic research and 
tion of insects and mites of economic 


other suggestions for improving the situation were 
discussed, aid a ‘committes was seb up to make 
recommendations 

A fall report of the including the 
resolutions adopted by the Conference, will be pub- 
lished later in the year by the Commonwealth 
Institute of Eintomology, together with reviews of 
nein dedere еа cM DE 

th countries since 1948. 

During the Conference, delegates visited Rotham- 
ated Experimental Station, the Bilwood Park Field 
Station of the Imperial College of Sciencé and Tech- 
nology, London, and the Pest Infestation Laboratory ' 


y 
separated countries that is so valuable a feature of 
these Conferences. 
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COMPARATIVE ENDOCRINOLOGY 
OF VERTEBRATES 


N international symposium on the co 
endocrinology of vertebrates was 
Zoology t, University of Li 
July B 12-16. It was made possible by 
financial rb of the Rockefeller Houde non and 
the United States National Science Foundation. The 
Derby professor of zoology, Prof. R. J. Pumphrey, 
on. behalf of the University, officially weloomed the 
participants, who numbered about seventy-five. The 
was divided into two parts, the first 
entitled '"The Comparative Phymology of ro- 
duction” being under the chairmanship of Prot. 8. 
Zuckerman ; for the second on ‘The Hormonal 
Control of Water and Salt-electrolyte Metabolism in 
Vertebrates”, Dr. 8. J. Folley took the chair. 

The first two days were devoted to a comparative 
survey of reproduction, starting with a paper on 
fish by Prof. W. 8. Hoar (Vanoouver), ты, even 
though confining his survey to the teleosts, surprised 
many of his audience with the wide variety of repro- 
a oid онш ranging from oviparity to viviparity 
met with in the bony fish. In discussion of this 
paper, Dr. A. 8. Parise raised tho tê question 

ow the sperm penetrates into the ovarian follicles 
in those forms in which imtrafollicular fertilization 
occurs. This could not be answered. 

Prof. G. J. van Oordt (Utrecht) dealt with the 
male amphibian, his paper describing an experimental 
analysis of seasonal fluctuations in spermatogenesis 
in frogs which emphasized the part played by vari- 
ations m sensitivity of the seminiferous tubules to 
pituitary gonadotrophins. In the discussion, Dr. H. 


Tuchman-Duplessis p E сае 
newt which suggested that oyolio variations in 
ituitary gonadotrophio activity may be another 
involved in seasonal in spermato- 
genesis m amphibia. Dr. C. L. Smith (Liverpool) in 
surveying reproduction in female amphibia discussed 
the role of exteroceptive factors such as rainfall and 
temperature in controlling pituitary activity via the 
hypothalamus. He described experimenta on the 
relation between thyroid activity and the sym- 
pathetio system which might bear upon the possible 
participation of an adrenergic component in the 
functional pathway between the liypothalamas and 
the h увів. 
, Reptile, which have been comparatively little 
studied by endoorino were Burveyed under 
four heads, Sauria, Ophidia, Crocodilia and Chelonia, 
by Dr. R. Kehl (Algiers) in a joint paper with O. 
Combescot. Mich of the paper was taken up with à 
description of Dr. Kehl's own work on the Algerian 
s&uriang; Uromastio and .oanthodactylus, which ів 
providing much needed additional information about 
this class. Dr. M. R. Miller (California), in the dis- 
cussion, described Californian reptiles in which the 
male interstitial cella show no evjdenoe of endocrine 
ground with a stimulating survey by Dr. A. J. 
Marshall (London) of uction in male birds, 
which included some slides illustrating his own 
observations on the periodic appearance of chol- 
esterol-positive lipids in the testes. His references to 
the work of K. G. Wingstrand and particularly that 
of J. Benoit and I. Assenmacher, which suggests that 
the gonadotrophio function of the pituitary in birds 
із stimulated by a ohemotransmitter of neuro- 


паганае 
1, during 
generous 
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aearetory origin passing down the pituitary portal 
veels, followed by an all-too-brief ition by Prof. 
Benoit himself of his elegant ta, aroused 
much interest. This prom Prof. Zuckerman, 
who earlier as chairman eschewed controversy 
by virtue of his office, to express scepticiam as to the 
completeness of the experimental evidence for the 
involvement of the pituitary portal vesels in the 
hypothalamic control of pituitary function as 
postulated by Benoit for birds and by G. W. Harris 
for mammals. Reproduction in female birds was 
surveyed by Dr. W. R. Breneman (Indiana), who, in 
the course of his exposition, described cytological 
work carried out by his colleague, F. Payne, on the 
avian pituitary in various reproductive phases. 
Evidence that the avian ovary produces progesterone 
and androgen as well as œstrogen was presented. 
This paper gave rise to discussion on, among other 
topics, the mechanism which determines the num- 
ber of eggs in & clutch. This is probably neuro- 
genic, and it seams possible that it may be more or 
lees analogous to the suckling stimulus in mammals 
which, if intense enough, oan stop the ovarian 
cycles. This theory involves the idea that the 


brood spots of birds are homologous with the 
mamms of mammals and so may sensitive to 
prolactin, as may be the ventral in the Chinese 


Bwifts said to secrete the edible birds’ nest cement, 
prized by gourmets 4s an ingredient of soup. 

Prof. Zuckerman at this point exchanged the role 
of chairman for that of lecturer and, with character- 
istio acholarship, surveyed the mammals іп a joint 

per with P. Eckstein. His main thesis in reviewing 
the manifold reproductive patterns found in this 
olass was that many of these variations may not be 
differences in kind so much as ta of в con- 
tinuous spectrum. In discussing this paper, Dr. B. J. 
Folley cited the domestic cow as & probable example 
of a form from which a breeding season has 
been eliminated by ective breeding. This was 
followed by di exchanges between Prof. 
Zuckerman and Dr. Parkes, who pleaded for tho 
simple view of natural phenomena. Dr. L. Harrison 
M аео га) then undertook a wide survey of 

in vertebrates in & paper the 
tonio Sree which was the evolution of viviparity. The 
discussion on this paper was notable for an i 
and scholarly contribution by Prof. E. О. Amoroso 
in which, after considering the adaptations whioh 
viviparity has necessitated, he drew a penetrating 
parallel between the ing complexity of the 
endocrine function of the pice and tegen 
of pregnancy. The ee ee was oon- 
allied by a paper by E. Witechi (Iowa) on 
мел ы gonadotrophins which waa mainly oocupied 
by в consideration of resulte obtained with an assay 
technique based on plumage in the weaver 
finch. Не oonoluded from his resulta that the 
luteinizing and interstitial-oell-stimulating hormones 
are separate and distinct pituitary hormones, & oon- 
clusion which, however, did not oommand the 
support of two of his compatriote, Drs. R. O. Greep 
and J. H. Leathem. 

The third day of the symposium was oocupied by 
pup v ae. of sex hormones in vertebrates. 

M Dodd (Bt Andrews) began with в survey 
of the position in fish and lower chordates, in the 
course of which it became evident that his results 
lead him to differ somewhat from the views of D. B. 
Carlisle on the endoarine function of the sub-neural 
gland in ascidians which some regard as a primitive 
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pituitary. Dr. Carlisle intervened in the discussion 
to clarify his position. Dr. L. Gallian (Paris) described 
experiments on the effeote of sex hormones on sexual 
differentiation of. the larve of &mphibis. It is 

le to athieve total sex inversion in amphibians 
y administration of the appropriate (mammalian) 
sex hormone at an early enough stage, showing that 
the development of the gonocytes is controlled not 


interesting 
mechaniam of ovulation in the domeetio hen which 
‘indicate that the secretion of ovulating gonadotrophin 
(LH) by the pituitary is called forth by & progestogen 
(progesterone itealf ?) secreted by the folliole next 
due to ovulate. The secretion of the progestational 
ears mp evoked by pituitary luteotrophin 
(prolactin). In the discussi 


un dela: We NU c MA A qo 
reproductive system of both male and female. Dr. 
T. Mann, commenting on this peper, illustrated this 
pont котао н шк ру 
various species of mammal as regards the reapective 
sites of origin of the fructose and citric acid found in 
the seminal plasma. Dr. A. Jost (Paris) concluded 
this part of the symposium with & paper describing 
his investigations on the effects of sex hormones on 
sexual differentiation in the foetus, which show that 
this ів not a continuous 


for life. involving. hypophyseotomy by 
the rather io procedure of decapitation (which, 
incidentally, ів not fatal to the fetus) indioate a 


s gonadotrophio function for the fostal pituitary. His 


. was predi 
“endocrinology will soon emerge from the “АСТН- 


unique charactar of thé meeting thus far, во broad and 
all-ambraoing had been the field covered. He re- 
minded his audience that despite the soem 


cortisone era”. 

In opening the second part of the symposium, the 
chairman, Dr. Folley, referred to the evolution of 
devices for conserving water so as to preserve the 
aquatic environment neceasary for the aqueous cell 

which is the basis of life. In considering 
the role of the endocrine system he mentioned recent 
achievements such as the discovery of aldosterone 
and the synthesis of the охуіосі уур poly pontas, whioh 
oan only serve to encourage efforts in this 
fleld. The first paper, given by Prof. E. J. Conway 
(Dubim), began with a fundamental treatment of 
ionic equilibria in isolated muscle tissue before pro- 
ceeding to consider the application of these principles 
in studies involving the adrenal cortex. It was inter- 


transport through 
yeast сей. Prof. H. Heller (Bristol) in ө paper on 
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mammals described the various s gtimuli 
(dehydration, stimulation of vagal afferente, suckling, 
eto.) which cause secretion of the preasor-antidiuretio 
hormone. An old adage of the Hogben school, 
to the effect that when one measures hormone 
excretion in the urine one may be merely studying 
kidney physiology, o came to mind ní oonnexion with 
the mention findings which suggest that the. 
may convert preesor-antidiuretic hormone 

into в leas biologically active form prior to excretion. 
In comment upon a point raised by Prof. Heller's 
paper, Dr. E referred to the careful experimente 
of Mrs. M. Н. I. Dodd at Shinfleld which indioate 
that neither the lactating state itself nor the 
application of the milking stimulus has any de- 
tectable effect on the amounts of preesor-anti- 
diuretic hormone and oxytocin in the posterior lobe 
of the goat. He also pointed oub that evidence of 
ee ee ү 
Paetas of Gl аа by the work of Сб. 
eeters, of Ghent, showed that suckling anti- 
diuresis in water-loaded cows could be inhibited by 
mild fright, while the milk-ejection reflex (believed 
to involve oxytocin secretion) was not affected. An 
interesting contribution to the discussion came from 
Dr. F. G. Be ne ee 
American desert, the kangaroo rat, which is geared 
to maximum water conservation and shows & great 
impediment to water excretion, yet ite response to 
pressor-antidiuretio hormone is equal to that of the 


ordinary rat. 

A paper on was read by Dr. W. H. 
Bawyer (New York). He haaized the key position 
of this class which, situa as it is between water 


and dry land, may provide the best tal 
medium for elucidating the basic of salt 
and water balance. Dr. Sawyer vi the neuro- 


hypophysis as playing the primary part in regulating 


water balance and the adrenals as ha precedence 
in regulating salt metabolism. He felt that, for 
amphibia as for mammals, the ive roles of 


the two are oomplementery rather than 
antagonistic as во often . In the ensuing 
discussion, Dr. C. Barker Jergensen described experi- 


ments, partly with К. G. у Бренд, ба meti of 
the supraopticohypophysial tract in Rana temporaria 
which resulted in a decrease of neurosecretory 
material but did not affect the rate of water uptake. 
Then Dr. V. Capraro (Milan) read a joint paper with’ 
M. L. Garampi describing experiments on effects of 
eee cL Net е 
through isolated frog akin whith indicate hate 
meohanisms more complicated than simple { 
in роге size are involved. As pointed out by Prof. ° 
Pumphrey, such resulta are likely to depend to an 
important degree an the season in which the frogs 
are taken, since the winter frog is physiologically a 
very different creature from the, summer frog. 

In the final session the first paper was by Prof. M. 
Fontaine (Paris), who gave an exoellent general 
survey of the endocrine control of water and salt 
metabaliam in fish. He was followed by Dr. D. C. W. ~ 
Smith (Bt. Andrews) with an admirable acoount of, . 


to be of i 


and water metaboliam in vertebrates. In the dis- 
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cussion, observations on water diuresis m pátienis 
with adrenal insufficiency were described by Dr. А. 
Bleasor, while Dr. M. Ginsburg described experiments 
on the relation between the adrenals and the rate of 
disappearanoe of injected preesor-antidiuretio hor- 
mone from the blood in rata. 

In the course of both parte of the symposium there 
were references from time to tme to в dictum 
attributed to & distinguished zoologist not present at 
the meeting, to the effect that it is nob the hormones 
themselves which evolve but rather the uses to which 
they are put. The chairman briefly returned to this 
concept in his final summing-up. He regarded it as 
mherently improbable and cited a number of facta 
which suggest that hormones are suitable material 
upon which the evolutionary process can work. This 
prompte the thought that if a sequel to this sym- 
poeium is o in a few yeers time—and in view 
of the evident success of the present one it is to be 
hoped that this wil be the oase—then perhaps a 
suitable theme will be “Тһе Evolution of the Endo- 
crine System". 

If the above suggestion is acted upon, ib would 
please many if the sequel were held under the same 
auspices, for the atmosphere of this symposium was 
extraordinarily pleasant and all the arrangements 
reflected great credit upon the originator and organ- 
izer, Dr. I. Cheater Jones. This was acknowledged 
іп & graceful speech ab the end by Prof. Benoit, as 


£ y Merseyside 
Civic Society, the University of Liverpool and Prof. 
Pumphrey. s 
By arrangement’ with the Society for Endo- 
erinology, the proceedings will be published as soon 
as possible in two volumes (Noe. 4 and 5) of the 
recently established series of Memoirs of that Society, 
the Royal Society having made & generous grant 
towards the expenses of publication. 
B. J. Fousy 


PHYSIOLOGY IN HUNGARY 


HE twentieth (anniversary) annual conference 
of the Hungarian Physiological Society was held 
during July 8-10 in pene pd under the presidency 
of Prof. Brunó Straub, to mark the oooasion the 
“Hungarian National Academy of Sciences invited a 
number of guests from other countries to attend the 
' meetings and to participate in the discuasions. The 
` which oonteined 128 communications, 
ёш таа both the high quality of work in 
progress in the flelds of physiology, biochemistry 
and pharmacology, and also the remarkable number 
and of the younger generation of Hungarian 
scientific workers. Besides these papers, which were 
divided into three concurrent sections, there were 
plenary sessions, the first bemg devoted to a general 
report by Prof. С. Romhányi (University of Pécs) on 
the most recent discoveries relating to biological 
structure and funotion, and the others to lectures 
and communications by the foreign visitors. 
From neighbourmg countries came, among others, 
- the Polish biochemists and physiologists, W. Niemerko 
{шуш director oF tha Меша Laetus, sok. фо терас 
from Lódz to new quarters іп Warsaw) and ҮҮ. 
Missiuro ; several Czechoslovak guests, including Dr. 
E. Gutmann (who at one time worked in Oxford); 
the Rumanian medical physiologists, Danielopulo 
and Julius Nitzuleacu; and Prof. Gotadéeff, of 
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garia (one of Mie Pup of the late Sir Joseph Bar- 
огой). The U.S . sent Prof. P. 8. Kupalov (a 
former oo e in years gone by of Prof. A. V. 
Hil) Prof. 8. C. Koscahtojanz, the comparative 
physiologist, with the neurologists R. Kavetaky and 
A. Vorobyov. From the United Kingdom came the 

t writers, and from Germany the biophyasicist 
Prof. Havermann (Berlin). 

For more than twenty-five years, especially since 
the fundamental work of Srent-dyorgyi and Straub 
in 1941 on the relations of actin and myosin, 
Hungarian physiology and biochemistry have 
been renowned for interest in the mechanism of 
muscular contraction. This was oularly in 
evidence at the present meeti for reasons of 

nal interest we shall upon it a little more 

y. Subjects which came under lively discussion 

included the effecta of various extractants upon the 

oM a ier er o 

n microscopes; the early rapid phase of 
volume diminution ying the action current ; 
the binding of metallic ions (especially Са++ and 


Mgt+) by actin and myosin; and comparison of 


these proteins with others in this respect. The 
binding of Catt by muscle mitochondna was also 
reported upon. Interesting discussions were evoked 
by new investigations of the bound nucleotides in 
muscle and other ocells, not only by Н 
Semi Du de ee ee D cA 
further topic was the cholinesterase &otrvity of the 
mero-myoeins prepared by tryptio hydrolysis ; all of 
it was found to be in the r-mero-myoam just as ali 
the adenosine triphosphatase actuity is in the H-mero- 
myosin. Among the workers presentmg these papers 
were, with their many collaborators, E. Ernst, F. 
Guba, T. Erdós, G. Feuer, E. Biró, M. Bárányi and 
E. V. 


Dr. T Bangs described some recent developments 
of her work on elastin, particularly in relation to the 
dependence of its elasticity on provision of water. 
Since elastm iteelf cannot bind water, the 
in the nei urhood of water-binding co is 
essential. . Banga and her husband, Prof. Joseph 
Baló; who directa one of the institutes of pathology 
in the University of Budapest, are much concerned 
with problems such as those of arterio-sclerosis. 

Prof. Straub, while maintaining his interest in 
actin, haa turned his attention also to tein gyn- 
thesis. Papers from his laboratory inclu those on 
penicillmase synthesis in B. cereus, and on amylase 
synthesis in pancreas homogenates, in the presence 
of adenosine triphosphate. Interesting effecta of ions 
оп` glutamine synthesis were also reported. 

At the conclusion of the conference, the foreign 
visitora, together with some of their Magyar hosts, 
made excursions to the provinces to see the Fresh- 
water Biological Institute on the shores of Lake 
Balaton, and the Universities of Péos and Debrecen. 
The Biological Station at Tihány, where in the past 
several British investigators have worked, is in good 
condition, and in many ways well equipped, especially 
with & fine library. Under the direction of Dr. Bela 
Entz and Mr. I. Konok, work is proceeding on the 
hydrobiology of the lake with reference to the 
fisheries, and on the oomparative physiology of 
Invertebrates, including insect hormones. ‘There is 
space for about twenty workers, and the collecting 
facilities inolude a good motor-cruiser. 

. The University of Pécs was first founded in 
A.D. 1867; but ceased to exist when the great 
majority of ite students were killed in resisting the 


ГА 
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' was at its most 


546 


advance of fhe Turks—it was not re-founded until 
the century. The town lies all on the slopes 
of a pleasant range of hills, and still has two mosques 
and в minaret among ita architectural remains. The 
University consists primarily of the Faculties of 
Medicine and Law. Scientifloally, it occupies a 


& particular i 
Беркин of. PRST aded by Prof. E. 


` the thermo-couples. ‘One of the chairs of pathology 
is held by Prof. О. Donhoffer (a pupil the late 
J. J. R. MoLeod at Aberdeen); his leader- 


ship Interesting work in nutritional science is 
, especially on the effects of many different 
factors on the aelection and intake of food by the 
rat, In the Department of Neuro- ‘physiology (Prof. 
К. Lisa&k) much work on conditioned reflexes is 
under way ; iia waa ишта of read ика зн 
the Russian and Polish speciahsts. The Institute of 
Anatomy and Embryology, under Prof. J. Szent- 
Agothay, waa also full of activity, mainly on three 
lines : neuro-hormonal correlations studied by lesions 
of the central nervous system; & new approach to 
‘neuro-taxis’ in the study of the means whereby 


with half an eye but never with a whole one. Lastly, 
Departmen: (Prof. G. 


fibrils of polymerized deory- 
ribonuoleio aod. 


Throughout the oonferenoe, Magyar hospitality 
&nd the visitors oarried 
. away в deep impression of the vitality of Hungarian 
physiology &nd biochemistry. 
ЈониРн NHEDHAM 
Donoruy M. NHHDHAM 


CROSSED LAMELLAR STRUCTURE 
IN HIGHER PLANTS 


. B. WARDROP has directed attention to the 

existence of crossed lamellar structures in the 
cell walls of higher planta, such structures having 
hitherto been known with certainty to ooour in some 
green. alge (Australian J. Bot, 2, 2, 154; 1054). 
When a number of higher planta in whioh it was 
considered that this structure might be present were 


types of croased structure are ized: m one, 
bands of laterally associated mioro-flbmls о. 0-5 u 
wide intersect at veriable angles, whereas, in the 
other, lateral association is gomplete, forming a 
crossed lamellar structure which approaches most 
nearly that occurring in the alge. In the outer layer 
of the secondary wall of wood fibres of Eucalyptus 


NATURE 


September 18, 1954 vow 174 


elaeophora and Е. 
evidence of а 
obeerved in the oeil walls of some veesela, which 
consists of a loosely formed meshwork of aggregates 
of miorofibrils. This structure is considered to be 
structures, The paper is illustrated by a number of 
electron micrographs. 

The same author has also .on the mech- 
aniam of the surface ud adc involved in the Wes e 
entiation of fibres tracheids (ibid., p. 165). ` 
electron microscopic investigation was made of ihe 
differentiatmg xylem ora nd Uim of Pinus radiata, 


miorofibrila of cellulose to be oriented in the direction 
of growth. It is considered that this orientation oan 
be disturbed by dimensional changes in 
the cell. The thin areas of the differentiating cells 
which are involved in the so-called ‘mosaio growth’ 
have been with the regions of the oell wall 
penetrated by plasmodesmata in the storage peren- 
ahyma of potato tubers. The suggestion is made 
that the thin areas are regions of the oell wall 


FORESTRY IN JAMAICA 


ANNUAL REPORT FOR 1952-53 


the annual report of the Forest Departmen 

Jamaica for the year ending March 1958", allusion 
ia made to the devastation caused by the great 
hurricane of 1951 and the rehabilitation work, 


ore ED panno otid out in 1952. Jamaioe'a 


forest policy is o in the report as follows: 
Койон and development of the Island’s natural 
orest resources, that is, existing forest reserves and 
future extension thereof; afforestation of suitable 
accessible areas with the view of increasing timber 
production and eventually making the Island self. 
supporting; encouragement of afforestation and 
sound forest management on private lands; sad 
research work on sylvicultural and utilization 
problems. 
It is obvious that considerable progress has been ` 
made'by the Department, as a working plan for the 
production reserves has been drawn up and is being 
worked. It provides for three wor circlee— 
plantation, improvement and natural forest. The 
provisions are very similar to the earlier type of 
working plans drawn up in India and Burma during 
the latter part of the nineteenth century. However, 
there is & serious trouble, one which was also 
eet eu of duds iens ae ae ay ch dud 
Department there. The general position regarding 
forest reserve boundaries, says the Conservator of 
Forests, continues to deteriorate and is directly 
attributable to land hunger of an ever-increasing 
Villagers deliberately remove the 
challenge the 


accuracy of the original survey, 
survey bo be made. The policy of the Department is 


tor the Wear god i a Sisi March, Ie Pp 1E gon, d 
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аера ван ind Берана, 
but such sites are now unfortunately very few and 
far between. 

Artificial regeneration has been making consider- 
able strides. The most popular species is mahoe 
(Htbtecus elatus); but the use of Pinus patula and 
Bucalyptus saligna has again been increased 
and formed approximately one- of the area of 
620 acres planted during the year. The total area of 
plantations formed by the Department amounta to 
6,848 acres. The general. planting programme has 
now в fairly constant pattern : above 8,000 ft. Pinus 
patula is planted on the grassland areas and Bucalyp- 
$us saligna on the old cultivation areas; in the 
middle-elevation areas, mahoe and broadleaf (Ter- 
ела ача are put оп the sites of better soil 

and Eucalyptus 


robusia on the i 
region mahoe is used in the drier localities and teak 
on alluvial flats. 


INDUSTRIAL RESEARCH ~ 
ASSOCIATIONS IN GREAT BRITAIN 


DDRESSING & meeting of the dure 

and Scientific Committee on July 18, Mr. G. L 
Bailey, immediate past chairman of the 
of Directors of Research Associations, said that the 
total income of the forty-one research associations in 
Britain to-day amounts to about £4-5 million, of 
which about £3 million comes from industry. The 
general object of the research associations is to 
encourage the use of scientific knowledge by mdustry, 
including both the acquisition of scientiflo knowledge 
and ita application. More money is spent on research 
than on Its application, and in his address Mr. Bailey 
concerned himself mainly with what is done to secure 
the application of research results in industry, 
although he instanced the work by Dr. A. J. P. 
Martin and Dr. R. L. M. Synge on partition ohramato- 
graphy and the-new anti-corrosive composition 
formulated by the British Iron and Steel Research 
Association as outstanding examples of important 
achievements in pure research that are to the credit 
of в research association ; the former arose out of a 
search for methods of analysis suitable for elucidating 
the chemical composition of wool, and the latter 
from a long-range detailed study of the corrosion of 
steel and ite 


ment of new materials for a particular or of 
DEW proce. and these ere aise smaller шуо 
tions and those relating to methods of testing or 
evaluation. Apart from the issue of reports or of 
scientific papers, . the aasociations usually spend 
P re сао е Kamon arios Ози оп 
consultations originating їп a direct a 

a member firm or arising out of в visit abot 
officer for a general discussion. Such inpr work, 
moreover, is now tending to intensify application 


work at the of long-range research 

Dr. 8. Whitehead, the the chairman of the Committee 
of Directors of Research Associations, who followed 
Mr. Bailey, referred first to co-operation with 
universities and technical colleges, to which institu- 
tions the research associations make grants amounting 
to about £80,000 annually, their policy being usually 
to seek to interest universities in the i tely 
explored portions of fundamental science on which 
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industries are based. The research associations also 
bear much of the responsibility for soientiflo repre- 
sentation of their industries abroad, and government 
departments make great use of them on 

projects.‘ Mostly Dr. Whitehead's address was oon- 
oerned with the queetion of development. Apart 
their success in individual members to 
undertake development, research sasociations 
have sought to foster the group method of sharing 
the cost of development. During and ‘kince the 
Second World War the Government has HIN. 
used the method of research or development con- 
tracts, and research associations have also found the 
National Research Development Corporation vary 
helpful The Coal Utilization and the Electrical 
Research Associations and the Shirley Institute, 
however, have also formed development companies, 


of commercial application 
staff and management ; 

venience over taxation, the development company 
hopes to make profits, and its finances can be more 
easily kept separate from that of ita non-profit- 
Shirley Developmenta, Ltd., is 


ынаар lota: aa goed as Gis beat ишы 
ta in the number of project 
explorted, and that they are actively pursumg all the 


and 
‘At the meeting, Bir Reginald 
remarks to reasearch in the motor industry, 
basis of which he maintained that the Motor Industry 
Research Association has fostered р апа 
done much to enable the British industry to keep 
abreast of its competitors ; ib _ Provides buildings, 


plan their work for some years 


SUB-GRAIN BOUNDARY 
CORROSION IN HIGH-PURITY 
ALUMINIUM 


_ By M. METZGER 
Columbia University, New York, N.Y. 
AND 


J. INTRATER 
College of Engineering, ae University, New Brunswick, 


p obeervations of the intergranular 
corrosion of high-purity atummium in hydro- 
chlorio acid have involved the general high-angle 
grain boundaries, and only attack of the 
low-angle and sub-grain bo haa been noted, 
except after prolonged anodic treatment}. We have 
observed that the sub-grain boundaries (as well as 
the low-angle grain boundaries) of properly heat- 
treated specimens are particularly susceptible to 
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gias tube and quenching 
corrosion in 7 per cent hydrochloric acid containmg 
about 0:5 part per million of copper (added as 
cupric chloride). The attack noted after several days 
exposure is deep and selective, so that entire sub- 
grains become undermined and fall out of the 
specimen (Fig. 2). Although the corrosion of the 
sub-boundaries in this solution is still somewhat slower 
than that of the high-angle grain boundaries and 
increases in a general way with moreasing orientation 
difference, the behaviour is distinctly different from 
that observed when the metallic impurity content of 
the acid is low; im this case, the acid strength must 
be increased to 20 per cent to*obtain comparable 
rates of corrosion for high-angle boundaries 
tions of order 1 mm. a.week) and the relative 
dependence of the susceptibility to corrosion on 


ee ee ee e 
heat treatment", and the sub-grain ies are 
only superficially attacked even after prolonged 


Эа аайын ЗЕР ТЕРЕ Та ИРАН 
hydroohlorio acid containing 0-5 p.p.m. copper has 
been observed so far in aluminium ranging m i 
from 09.97 to 99۰996 per oent. The susceptibility to 
corrosion is t on heat treatment; it is 
minimized by & rapid quench and favoured by an 
inefficient quench i 
The latter was conveniently achieved by sealing the 
specimen in а glass tube and quenching in liquid 
nitrogen. The strong influence of heat treatment is 
illustrated in Figs. 1 and 2. Aalen ES DE раг 
oent aluminium, annealing of the material as ed 
(hard-rolled) produced large grains in ioh the 
ineipal sub-etructure was coarse and easily observed. 
ins i such as that shown in Fig. 2, the amall- 
anzls boundaries uer are ROI ко aE proper heat 
treatment correspond to orientation differences from 
several to at least as low as 10 min. 

The variation of the susceptability of sub-boundaries 
to corrosion with the rate of cooling from the annealing 
temperature is presumed to involve the tendency of 
oertain impurity (that is, solute) atoms to concentrate 
near these boundaries, as postulated by Lacombe and 
Bergheran* for the susceptibility to etching of sub- 
boundaries in alumimium-sino alloys produced by 
ageing air-cooled specimens at room . 
An appreciable concentration of solute atams adjacent 
tothe sub-boundaries cannot be produced in material 
of relatively high purity cooled from & high tem- 
perature at a relatively high rate unless these atoms 





m the annealing temperature. . 
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5 are strongly attracted. The 
a. attraction of a solute atom to 
the region adjacent to a sub- 
boundary that can result from ~ 
a difference of atomic sige and 
an interaction with the stress 
fleld of ‘the edge components 
of the dislocations composing 
the sub-boundary does not ap- 
pear to be sufficiently great, 
a8 estimated from the treat- 
ment of Cottrell‘ for an isolated 
edge dislocation, to account 
by itself for the observed effeota. 
It is hoped that further study 
of the influence of composition 
and heat treatment will pro- 
vide additional information on 
this pomt. . 

The 7 per cent hydrochloric 
acid corroding agent oontain- . 
ing copper is valuable ав an etch fluid for revealing 
the sub-structure of properly heat-treated speci- 
mens. We have made some observations of sub- 
structures produced by bending single crystals or 
coarse-grained specimens (prepared by the strain- 


liquid nitrogen. (х 8)} 


boundaries 
directions are observed even where constraints due 


to neighbouring grams are abeent. An le is 
given in Fig. 3. This bows Bd aD наан ет 
produced in two grains of a coarse-grained specimen, 
m whioh the lower grain covers the width of the 
Bpeoimen, together with the subdivided Laue spot 
obtained in а back-reflexion photograph taken in the 
lower in. The axis of bending is parallel to the 
bottom edge of the figure. When the principal sub- 
boundaries run more or leas parallel to the axis of 
bending, as m the lower grain,. the difference of 
orientation across a sub-boundary is roughly as 
from the bend radius and the mean spacing 
of the sub-boundaries. i 
To date, ib has been verified by X-ray measure- 
mente that. boundaries where the difference of 
orientation is as small as 5 min. are susceptible to 
corrosion in this solution; this does not appear to 
be the lower limit. Corrosion of sub-boundaries in & 
similar manner has been obtained by sub- 
stituting 100 p.p.m. iron for the added to the 
acid and aleo by anodio treatment (similar to that 
used by Lacombe and Yannaquis!) in 7 per cent 
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hydroohlorio acid without additions at current 
densities in the neighbourhood of 10 m.amp./dm.’. 
With theee.methods also, the sub-boundaries are 
strongly attacked only after the proper heat treat- 
ment. The minimum difference of orientation, how- 
ever, is slightly larger than is required when acid 
with added copper is used as the corroding agent. 
All these methods are capable of revealing boundaries 
for which the difference in orientation is amaller than 
that at which the aqua regia plus hydrofluorio acid 
etch fluid&* is effective. By using several of the 
available techniques, it is possible to obtain some 
information concerning the magnitudes of the 
differences of orientation at the various sub- 
boundaries of a specimen. [April 29. 

1 Lacombe, P. and Yannaquis, N., Bes. М@., 45, 68 (1943). ! 


3 Metzger, АБ аа imien a 


A egy co Оостомоп ОГ Elgh- 
Hydrochloric Acid" (to be апей 
National Advisory Committee for fesa hA т 

з Lacombe, P. and Berghezan, А, О.В. Acad. Sei, Paris, $96, 2152 


(1948). 
* Cottrell, A. EL, “Report of a Conference on Strength of Solids”, p. 30 
(Physical "London, 1943). Р 


* Lacombe, P., and Beenjard, L, J. Ins. Moet, Fh, 1 (1047-48). 
bet eee T. and Grant, N. J., J. Met, &, 1166 


STRUCTURES OF MOLECULES 
-AND CRYSTALS OF FLUORO- 
CARBONS 


By C. W. BUNN and E. R. HOWELLS 


Imperial Chemica] Industries, Limited, Ptastics Division, 
Welwyn Garden City, Herts 


LYTETRAFLUOROETHYLENE! appears to 
be а орап polymer (—OFy—)p.of very high 
molecular weight, of the order of а million’. 
The powdered material, && produced in the polymer- 
ization reaction, is hi crystalline below 20° O 


highly 
The ‘melting point’—the first-order transition from - 


rydrocarbon өйы 
182° O.*, 186-5° C.*; but at 20° C. the fluorocarbon 
polymer shows another first-order transition involving 


of a reversible first-order transition involving dis- 
ordering at & temperature so far below the ‘melting 
point’ (actually about half the absolute ‘melting 
point’) is unique among polymers, and directa 
increased attention to the structure of the molecules 
and of the crystals, both below and above the 20° С. 
transition. 

Ib us also interesting that on closer examination 
the room-temperature transition has been found to 
be composite: although most of the change of 
density occurs at 20° O., there is an additional 
Балы 30° О.т, 

X-ray diffraction photographs of drawn fibres show 
that below 20° C. (Fig. la) the pattern is a typical 
‘fibre diagram’ of & crystalline polymer in which the 
crystals are oriented with the chain direction of the 
molecules approximately parallel to the direction of 
drawing. The chain repeat-distance, calculated from 
layer-line spacings, is 16-8 A.; equatorial reflexions 
fib & peeudo-hexagonal projected cell-base with 
а = b = 5-54 А. and y = 119-5°. The other unit 
cell parameters are still in doubt; but the general 
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features of the diffraction pattern give very definite 
indications of the molecular configuration. The 
distance 5-54 A. and the very great strength of the 
100 reflexion indicate в srmple packing of rod-like 
molecules. A fully extended chain of singly linked 
carbon atoms haa а plane zigzag character (as in 
polythene* and many other chain molecules); but in 
the flyorocarbon polymer the long-chain repeat- 
distance mdicates some departure from a simple 
plane zigzag. The essential zigzag character ig, how- 
ever, revealed by the very strong noar-meridian 
Teflexions on the 6th and 7th layer linea, which 
indicate a sub-period between one-sixth and орг 
seventh of the true period, namely, 16۰8/6۰5 = 2-6 /.., 
which is about the span of one zigzag of а Oai oon 
chain. That there are indeed 6j rigxags in the cham 
repeat is confirmed by diffraction photographs taken 
with the fibre axis oscillating at app ae 
to the X-ray beam ; such photographs алан one, and 
only one, reflexion from a plane perpendiculgr to the 
chain axis, and this (an extremely strong one) has в 
Bragg spacing of 1-204 A., one-thirteenth of the full 
chain repeat. The fact that there is only one such 
reflexion indicates that the CF, groups are equally 
along the chain, and this & regular 

helix ; and the (at first sight) curious number of 6$ 
zigzaga in the repeating unit receives a simple 

explanation if we imagine & plane затар twisted 
180? in 16-8 А. or 13 chain atoms. A full 360? twist 
of the chain ocours in 33-6 A, 13 zigzags or 26 chain 
atoms, but the actual period is half this, beoguse a 
zigzag consists of two Imes of atoms, and a half 
twist brings the fourteenth atom on the second line 
directly above the first atom on the first line (Fig. 2). 
There are other ways of describing this helix; thus 
successive carbon atoms lie on в helix of mx turns in 
18-8 A.; but the first description (of the twisted 
Enc) тиек Ge ae oe ав 
it refers to the bond structure. 

Confirmation of this 18-atom helix is indicated by 

& group of fairly strong reflexions near the equator, 
on the second layer, with spacings 2-0-2-4 A., from 
planes molined 15-20? to the chain axis; fluorine 
atoms attached to such a helical carbon chain fall 
approximately on planes having this spacing and 
orientation—in other words, the molecular transform 
has & maximum in this region. 
. 'Caleulations of layer-line intensities for various 
types of helical (twisted zigzag) chains, made by the 
Bessel fonction method’, show that the helix 
described above is the only one which will account 
for the observed intensities, and give the radius of 
the fluorine helix aa 1-64 A. (+ 0-05) and that of 
the oarbon helix as approximately 0-42 A. 

When the temperature is raised to 25° C., the 
diffraction pattern changes profoundly (Fig. 1b): 
equatorjal reflexions, and those on the 6th and 7th 
layer lines, remain sharp (in fact, become actually 
sharper); but all those on intermediate layer. Imes 
become very diffuse, groups of reflexions being con- 
verted into broad areas of diffuse scattering. This 
last fact—that the areas of diffuse scattering are in 
the same places as previous groups of sharp reflexions 
—shows that the molecular configuration is wn- 

; and this is confirmed by the spacing of the 
18th order of the chain period, which remains pre- 
cisely the same as it was below 20° O. (1-294 A.). 
We have found no evidence of an morease of chain 
«period reported by others". The disordering, there- 
fore, affects only the positions of the moleculos, not 
their configuration. The lateral spacings are slightly 
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increased (the projected oell-base ів with 
а = 5:61 A. and y = 120°), but the sharpness of the 
equatorial reflexions shows that the side-by-side 
paoking is highly - The disorder must there- 
ore consist of & variable displacement of the 
molecules along their cham axes, or a variable 
rotation about their chain axes. The fact that the 
6th and 7th layer-line reflexions are sharp shows that 
any longitudinal displacement oan only be-in steps 
equal to the zigzag span. Variable rotation about 
the cham axes without longitudinal displacement 
would, of course, keep all the OF, groups on the 
game levels, and ensure the sharpness of the 6th and 
Tth layer reflexions. It does not a to be possible 
о лш Бери tis vd: Alerta co of 
disorder, which in the polymer lead to t the 
At 85° O. (that is, above the subsidiary transition 
at 30° C.) the equatorial reflexions remain sharp, but 
the 6th and 7th layer reflexiong become diffuse or 
disappear ; this means that СЕ, groupe are no longer 
on ex&cbly the same levels. The molecular inter- 
pretation of the two transitions suggested by these 
facts is therefore that the main 20° O. transition is 
due either to rotation around the ‘chain axes or 
longitudinal Sapien ш шнен «то 
the zigzag span, while the subsidiary 80° C. transition 
is due to longitudinal displacementa which are not in 
stepe. Up to 150° O. the strong 6th and 7th 
yer reflexions become more and more diffuse as the 
temperature rises, while the equatorial reflexions 
remain sharp; evidently the longitudinal displace- 
menta become more and more rendom. 


Crystals of perftuorooetane, ОЁ, which are 
flakes of outline, have been examined by 
the same ods. А orystal rotated around the 


normal to the flake gives, at room temperature, an 
X-ray diffraction pattern which is strikingly similar 
to that of the high-pdlymer fibre well above 80? C. : 
there are sex ioe rat reflexions whioh flt в 
hexagonal proj oell-base, and elsewhere, very 
diffuse scattering having the same pattern as їп the 
high polymer. Evidently the molecules have essen- 
tially the same helical configuration as those of the 
high polymer. The pattern differs from that of the 
high polymer, however, in showing meridian reflexions 
which are succéasive orders of & spacing of 23-1 A., 
representing the limited length of the molecules. 
Oscillation photographs show that the higher orders 
of this chain spacing are appreciably broadened ; 


Fig. 1. X-Ray diffraction photographs of polytetrafivorosthylane : (a) at 10° O. ; (b) at 25° C. 


there ig evidently some disorder in the direction of 
the chain axes. 

The diffraction pattern changes to the sharp 
pattern of an ordinary fully-ordered crystal only at 
very low temperatures: the transition temperature , 
is about --170° C. The behaviour of this fluoro- 
carbon is thus similar to that of the high polymer, 
except that the transition temperature is oven lower 
(at leas than one-third the absolute melting point). 
It may eventually be possible, from the X-ray 
diffraction patterns of perfluorocetane, to distinguish 
between rotations and translations of the molecules 
in the crystals. 

Two very imberesting questions arise from these 
conclusions. In the first place, why is rt that the 
fluorocarbon molecules have a helical chain with a 





obain found in fi 
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(Ы) 
Fig. 3. 


( Won giving equal F—¥ distanoes F, = 
«оода (b) configuration actually found a 


13-atom repeating unit, while the oorresponding 
hydrocarbon molecules have a plane zigzag carbon 
chain? And secondly, why are fluorocarbon crystals 
disordered. so far below their melting points ? 

Te tha pinus sigrag: chain found ta ihe КУЙ: 
carbons’, the span of the zigzag is 2-539 A. Hydrogen 
atoms attached to next-but-one carbon atoms are 
also at this distance from each other. Since the van 
der Waals radius of hydrogen is 1-1-1-2 A., there is 
ample room for these atoms—in fact, they are not in 
Dos ae ерү у ашар (see Fig. 2); but the 
van der Waals radius of fluorine is 1:35 A.; double 
this figure is 2-70 A. во that fluorine atoms attached 
to a plane zigzag carbon chain would be overcrowded. 
The helical structure is presumably due to rotation 
around the chain-bonds which takes place to increase 
the distance between the fluorine atoms. It is inter- 
esting to find, however, that although sati 
distances between fluorine atoms could be attained 
by & rotation which would bring one fluorine atom 
(К, in Fig. За) equidistant from the two (F, and Е,) 
on the next-but-one carbon atom, this is not what 
actually happens; instead, & smaller rotation oocurs 
(giving unequal Е-Е distances), and the remainder 
of the required increase of the shortest distance is 
provided by an increase of the zigzag span from 
2-539 A. (the figure for hydrocarbons) to 2-505 A., 
an increase which is presumably due to an opening 


СУА angle (to 116°), ginoe this ів 


much easier than stretching the C—O bonds. The 
limitation of the rotation may be due to repulsion 
between fluorine atoms and next-but-one chain 
carbon atoms (Е, and О, in Fig. 8b) or to a bond- 
orientation effect (as distinct from atom repulsions) 
which favours staggered configurations of which the” 

Plane zigzag chain is the simplest example". 
The order-disorder transition which oocurs at room 
temperature in the high polymer is evidently not a 
peculiar to the polymer, for the same 

type of transition is fouńd in perfluorocetane, again 
ab a far below the absolute facing 
point; it is evidently due to same feature of the 
structure of & fluorocarbon chain. The transition 
may be analogous to the change that oooure in 
hydrocarbons from Cy, to Oyy (but not in the 
Mn Lob neni) cee degrees below the melting 
point, а that is thought to be due to the 
onset of rotation of the molecules about their long, 
axes (though the only evidence is the change to 
hexagonal symmetry). In the fluorccarbons we have 
much more dafinite evidence for disorder, and, above 
all, the transition oocurs far below the melting point. 
Molecular models show that the fluorocarbon chain 
is more ‘streamlined’ than the hydrocarbon chain 
(see Fig. 2) in the sense that the general shape is 
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more nearly cylindrical and the projeotions апа 
depremeions in the proflle'are smaller in relation to 
the oroes-seotional area of the molecule. The close 
approach to ocylmdrical shape may be “the simple 
explanstion of the existence of disordered orystals at 
such low temperstures. Both rotations around the 
chain axis and translations would be 


longitudinal 
Saar ш by ups a streamlined ahape 
of кесен of approx- 


nete Мард жы? ical ahape suffer transitions 
which appear to be due to the onset of molecular 
rotation**, For some spherical molecules (oamphor 
and certain derivatives) and flat cylindrical molecules, 
the transition temperature is far below the melting 
point’; but for long-chain molecules (aliphatic 
hydrocarbons, acids and alcohols) molecular rotation 
usually occurs (if at all) only в few degrees below the 


melting pont’, The fluorooarbons are quite 
exceptional chain in showing 
evidence of very far below their melting 


pomts. The controlli 
the projections end 


factor is probably the size of . 
reesions in the profile, in 


relation to the diameter of the molecule: camphor 
and its derivatives have a ominantly hydro- 
carbon surface, i | by Projections and 


depreasions of similar size to those m chain hydro- 
carbons, but owing to the greater diameter of the 
cage-like camphor molecule, the projections and 
depressions are relatively smaller. Among slender 
chain molecules it is only- the fluorocarbon surface 
which is sufficiently smooth to permit rotation at 
very low temperatures. 

Polytetrafluoroethylene has other exceptional 
properties ; in particular, ita coefficient of friction is 
remarkably low—much lower than that of polythene 
—and indeed it appears to be uni among plastica 
in this respect. It seems le that also 
із connected with the disorder transition at room 
temperature, and is in fact due to the same feature 
of the molecular structure—the smooth profile of the 
molecule, which permita easy slip of one molecule 
past another and easy gliding on the crystal planes 
which are to the chain axes. 

We wish to thank Dr. R. N. Hasreldine for pro- 
viding a specimen of perfluorooetene. [July 12. 
1 Phmkett, R. J., О.В. Patent 2,280,054 (1941). 

"Boy K 1; and Peterson, J. H., J. Amer. Cham. Sod, 78, 6196 
RET, C, and Lors Ё з. Tn Rae Chem, 88, 870 


‘Rigby, Н. A, and Bunn, О, W., Nature, 104, 583 (1049). 
eo Wu and Ostho(, В. О. J. Amer, Chem. Soo, 7$, 931 
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* Mandelkern, Hellmann, Brown, D. W., Roberta, D. B., 
ant Quinh Vd Soe. TK, 4005 (1983). 
"Rigby, Н. А. and Buteux, В. Н. ( 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
Jor opinions expreseed by their correspondents. 
No notice is taben of anonymous communications 


Pentamethonium as an Adjuvant to 
Atropine in the Therapy of Paraoxon 
Poisoning 


Paton and Perry! demonstrated a competitive 
antagonism between acetyl choline and penta- 
methyline bis- trimethyl ammonium dibromide 


Duce cu ы аа 


of fully atropinired animals—mice, rabbits and cate— 
poisoned with paraoxon. 
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Table £. ЕРГЕСТ oF PENTANETHONIUM ON SURVIVAL OY Cats AND 
RAHBITAE 











ously and these all recovered within the limite of an 
acute i (вее Table 2). 

An explanation of the beneficial effect of penta- 
methonium in these two species was forthcoming in 
the shape of an immediate increase in the respiratory 
volume. Ita affect on the blood pressure, as 19 well 
known, was to lower ib; but following an initial 
fall, a slow but steady rise set in. The respira 
volume, on the other hand, гове steeply in 
experiments, reaching a peak within one minute of 
the injection. A limited fall then took place, and 


_ i$ waa not until 15-20 min. later that it began to 


rise again. : 

Fig. 1 shows the respiratory volume in three 
typical I with the cat, plotted as а per- 
centage of the average volume measured for 30 min. 


Table 1. 1060 VALUES ток FXWALA ATON GIYEN INTRAYXXOUS IEJBOTIDNS OF PARAOION ALONE AND TOGETHER WITH ÀAXTAGONIETS 
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In mice a quantitative expression of the thera- 


curves for the intravenous in- 
(1) pareoxon alone, (2) paraoxon plus 
various doses of atropine, and (3) pereoxon plus в 
ful dose of a 
methonium. The 


For the test with penta- 
methonium, в dose of 10 mgm./kgm. of atropine was 
selected. This was not the optimum of the doses of 
atropine tested; but the difference in protection 
afforded by 5, 10, ушп a киш шше 
‘was insignificant. 

M np ewe ihe ELGG over dle ыа 
obtained with atropine alone 2} times. As the 


orotective action improved, «е en risa диер 3 


became flatter, and when 
was injected, Kui пошты dn m hii го 
portion of mice given more than 4 mgm./kgm. of 
peraoxon, 
agnis ee оч 
with & ohloraloee — urethane 


animals to cause severe respiratory 
of a full dose of atropine given 

some nothing more was given, and these all died 
within thirty minutes. To others additional atropme 
was given intravenously, and these too died. To 
ad M CRM E Аа наа 


+ 10 mgm./kgm. pentamethontum 



















ERB 


waa 

püsde2z 
HEHEHHE 
сьо pt ped i Oe 
<Seaeee 


or more before injection of the drugs. The айл 
initial dose of paraoxon and atropine was given to 
all three, and the effect on E M e 
of injecting pentamethonium or 

а eH quint no рон SIS It 
wil be seen that further atropine, во far from im- 
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proving the animal’s oondition, actually precipitated 
respiratory arrest. 
Z С. А. ри CANDOLM 
М. K. MoPar. 
Suffield Experimental Station, 
Ralston, Alberta, 
Canada. April 28. 


1 Paton. W. D. XL, and Perry, W. L. 3L, J. Phywiol., 118, 48 P (1951); 
Tis, 45 (988). + чыкчу; 


* Douglas, W. W. and Matthews, P. B. O., J. Physiol , 118, 202 (1058). 
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Excretion in Human Urine of an Unknown 
Amino-acid derived from Dates 


Ix the course of an investigation with the aid of 
peper chromatography of the genetios of amino-acid 
excretion in man, it was obeerved that some indi- 
viduals excreted large quantities of an unknown 
ninhydrm-positive substance. Upon inquiry oon- 
cerning the diet of these individuals, it was found 
that dates had been eaten in all cases. Seven 
individuals were selected who had not eaten dates 
for at least & month, and of their 
urine were prepared. In no case was the ‘date spot’ 
obseryed. These seven individuals were then fed 
eight to ten dates in the evening, and the folowing 
mornmg 8& sample of their urine waa collected. 
Another urine sample was obtamed the following 
mornmg. In every case the chromatograms of the 
first urine specimen showed quite clearly the ‘date 
spot. The chromatograms of the urine 
produced on the second day after eating dates 
showed only & trace of this spot, or failed to show it 


The unknown substance which produces the ‘date 
spot’ moves on the two-dimensional chromatograms 
in phenol-tutidine solvente to а location almost 
identical with that of x-amino-n-bubyrio acid. How- 
ever, in butanol-aoetio (4: 1:1) solvent, this sub- 
stance moves much leas than a-amino-n-butyric acid, 
ita Ry being about 0:25. The colour of the spot after 
developmg with ninhydrin and heating also differ- 
entiates ib from a-amino-n-butyrio acid. The ‘date 
spot’ 18 clear blue, resembling somewhat the colour 
given on similar chromatograms by aspartio acid, 
rather than the violet or purple given by most other 
amino-acids. This blue becomes gradually more 
purple after standing for several days. 

We have also investigated the occurrence of this 
substance in the date, and find that it is present in 
the free form and does not appear to increase m 
amount after acid hydrolysis. This suggests that the 
substance is an amino-acid and not a peptide. A 
copper complex test has also been run indicating that 
the substance is an a-amino-acid. 

It is interesting that the- amino-acid under oon- 
sideration is excreted apparently unchanged, since 
from superficial appearances its excretion appears to 
be itative. This is & rather unusual situation 
for amino-hcid meteboliam in the human body; but 
we have no positive proof that the excretion ig 
strictly quantitative. 

This work was oarried out by one of us (8. G.) 
during the tenure of a U.8. Public Health Service 
postdoctoral fellowship. 

STANLEY GARTLHR 


Тн. DoBsHANSXY 
Institute for the Study of Human Variation, 
Columbia Uni 
New York City. June 8. 
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A Peculiar Nutritional Dermatitis in Pigs 


Ix the course of our advisory duties, we have 
frequently encountered a number of cases of a peculiar 
dermatitis in pigs. The condition develope in pigs 
of about 10-12 weeks of age and is characterized 
Initally by the development of red blotches under 
the skin of the hooks, ing up the hind legs into 
the groin and over the and eventually over the 
back and ears. The dermatitis is accompanied by 
an acute irritation ; the pigs become very uncomfort- 
able and rub contmually against the aides of the sties. 
This rubbing usually breaks the akin, resulting m 
the formation of extensive scabs. Appetite is ad- 
versely affected and the pigs make little or no live- 
weight gain. Natural recovery is very slow, and aa 
& result of the condition, the pigs may take several 
weeks to reach the bacon 

The condition devel on both home. -mixed and 
propriefary rations, with or without added anti- 
biotios, and cannot be controlled by normal oily or 
powder dressings, ing, bathing or spraying with 
insecticide preparations. It has only been found 
when pigs are dry-fed, even though drinking water 
is freely available. 

The dermatitis can be quickly controlled and 
fmally obviated by the affected pigs to 
wet-feeding. The molusion of fodder beet or potatoes 
in the diet results in a marked i vement; but 
the recovery is not so dramatio ва + which occurs 
when & wet-feeding practice is employed. On wet- 
feeding, appetite is the scabs slowly 
disappear and the pigs begin to put on weight again. 

There ia as yet no evidence of the fundamental 
cause of the condition or a valid explanation of the 
mechanism of the empirical cure; but we are puttmg 
these observations on record in the hope that they 
will be of value to others who may have encountered 
the condition, which would appear to be of more 
widespread occurrence than has hitherto been 


Thanks are due to Col. J. E. B. Freeman, Buxhall 
Vale, Stowmarket, fpr allowing us facilities for 
experiments and for carefal observations. 

' G. THOMAS 
A. EDEN 
National Agricultural peee a Bervioe, 
Eastern Province, Anstey Hall, 
Veuespiagton, Cambridge. July 31. 


Action of Squalene upon Carcinogenic 
Hydrocarbons 


SQUALNNA ів an unsaturated triterpenoid hydro- 
carbon which waa originally isolated from the liver oil 
of the shark!. Among its other occurrences, it was 
found to be present in the fat from ovarian dermoid 
cysts’. In an investigation on the role of sebum in 
carcinogenesis, squalene was found to be present in 
horse smegma and in human ear wax and hair oil?:*. 
MacKenna and oo-workers found it in skin surface 
sebum. 

The possible role of squalene as a protective agent 
in sebum is under investigation in this laboratory. 
It has already been shown to be fungistatio tm viro 
against oertam dermatophytee*. This appears to be 
related to rapid peroxide formation which occurs 


when 
Squalene was ed by passage through alumina. 
3-Methylcholan: 7,12-dimethylbenz{aJanthra- 
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oene ' and benzo[a]pyrene (from Eastman Organic 
Chemicals) were ed ore use. 100-mgm. 
sample of y purified squalene containing 
500 . of carcinogen were exposed at 37? C. in 35 0.0. 
-bottomed centrifuge bottles. After the desired 
time mterval, 10 о.о. of methanol was added and then 
3 o.c. of cold 1 № sodium hydroxide. The mixture 
was then extracted ax times with 5-0.0. portions 
of petroleum ether. The solvent was removed by 
evaporation under reduced pressure. Aliquots were 
taken for fluorometric determination of the hydro- 
carbon content and for squalene determination‘. 

This procedure a quantitative recovery 
of squalene and each of the hydrocarbons when thé 
extraction procedure was carried out immediately. 
Complete, or nearly complete, recovery of the hydro- 
carbons was obtained when mineral oil кы 
squalene and. the: period. of exposure. В 81° . was 
as long a8 one month. 

Only 7 per cent of 7 ҮЛҮК 
could be recovered after to squalene `for 
one week at 37° С. Nothing could be recovered after 
the second week. In the case of 3-methylcholanthrene 
80 per cent remained after the first week and only 
traces were found afterwards. The possible presence 
of а fluoresoenoe-quenching substance was ruled out. 
On the other hand, even after flve weeks of exposure, 
92 per cent of benzo[a]pyrene waa recoverable. This 
substance exerted a profound antioxidant activity, 
for squalene could still be recovered in nearly 
theoretical] amounte. During this period squalene 
alone was almost completely oxidized. 7,12-Dimethyl- 
benz[a]anthrgoene exerted almost no antioxidant 
effect although 8-methyleholanthrene was somewhat 
inhibitory. 

Bernheim e£ al." demonstrated that carcinogens 
inhibit fatty-acid oxidation in the epidermis of the 
mouse and that carcinogens, by inhibiting 
peroxide formation, may produce conditions favour- 
able for growth. The observation with benzo[a]pyrene 
is in conformity with the suggestion of these workers. 
Mueller et al.* reported some time ago that benro[a]- 
pyrene and $-methylcholanthrene are destroyed in 
oxidizing unsaturated fatty acids. It remains to be 
seen whether the products of the reaction of 8-methyl- 
cholanthrene and  "7,12-dmmethylbenz[a]anthracene 
with squalene are still carcinogenic and whether 
this reaction is related to the role of squalene in 
sebum, 

This project was supported by Grant 0-2012 of 
the National Cancer Institute, 10.8. Publio Health 
Bervice. 
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Cortisone in Relation to Infection. and 
Tumour Growth : ` 


Niool, Helmy and Abou-Zikry: showed that 

wetrogens stimulate the reticulo-endothelial macro- 

phagea in the spleen. liver, and lymph nodes, and 

that prolonged cetrogen treatment or stimulation by 
large doses of cestrogen appears to lead to mobiliza- 
tion of the macrophages in these organs. The reticulo- 
endothelial system is an important defence mechaniam 
‘against mahgnant tumours in general”, and its 
stimulation therefore probably increases the general 
defence of the body against tumour growth. 

In view of the recent reporta that patients being 
treated with cortisone are more susceptible to in- 
fection, and that оогывопе enhanoes the spread of 
transplanted tumours ın animals, it seemed desirable 
to study the effect of this hormone on the reticulo- 
endothelial system. 

Seventeen male guinea pigs aged about one year 
were used for the present investigation. The retioulo- 
endothelial macrophages were studied by giving all 
the animals one daily injection of trypan blue 
subcutaneously for the last six days prior to bemg 
killed by chloroform. The dosage of the dye was cal- 
culated on the basis of 0-8 ml. of a 1 per cent solution 
in distilled water per 100 gm. body-weight. ven 
of the animals were given dye only and were used as 
controls. The ten remaining animals each reoerved 
5-10 mgm. of cortisone (Roussel Laboratories, Ltd.) 
intramuscularly once daily for one to four weeks in 
addition to the dye. Specimens were taken from the 
spleen, liver and lymph nodes and fixed in Heiden- 
hain's ‘Suga’ fluid. Sections were cut at 10 u thick end 
stained with dilute carbol-fuchkim or weak eoem. 
The activity of the reticulo-endothelial system in the 
organs studied was measured by the number of 
dye-bearing cells and the intensity of the vital 
staining: : 


The results are as follows. In two of the four 
animals which reoeived 5 mgm. of cortisone onoe daily 
for seven days, the intensity of the vital staining was 
reduced in the macrophages of the spleen compared 
with the resulta in the controls ; but no appreciable 
effect was observed in the macrophages of the liver 
and lymph nodes. In the remaining animals which 
received 5 mgm. of cortisone daily for seven days, 
then 10 mgm. for a further two to three weeks, the 
reduced intensity of the vital staining in the maoro- 
phages of the spleen was still more marked ; in those -, 
which received hormone treatment for four weeks, ' 
the vital ing was also slightly reduoed in the 
macrophages of the liver and lymph nodes. 

These resulte show that oortisone 
depresses the activity of the reticulo-endothelial 
macrophages i in the spleen; and in this 
manner probably lowers the defence of the body 

infection and new growths. 

For this research we gratefully acknowledge the 
gift of cortisone by the Medical Research Council. 


T. Місог, 
R. S. SNELL 
Department of Anatomy, 
AT 
on, W.C.2. 
July 17. 
bs tmm І D. and Abou-Zikry, А. Brit. J Surg , 40, 166 


Eee e Ha and Diadjuseha, G. F., J Med. Ukr&im, 7, 837 
* Bier, K., J. Lab. Ohn. Med., 98, 809 (1941). 


No. 4429 September 18, 1954 


Chemotherapeutic Experiments with 
` Natural Constituents of the Body 


Borsoox and oo-workers!, from redox potential 
measurements, claimed m 1935 to have found that 
dehydroascarbic acid and reduced glutathione oan 
form an intermediate compound in vitro from which 
ascorbic acid can be regenerated.. The occurrence of 
this reaction in living organiams was contested. by 
Bersin and others", who considered that the forma- 
tion of ascorbic acid from dehydroascorbic acid was 
effected by an enzyme. Nerther the supposed inter- 
mediate compound nor the enzyme has so far been 
. actually shown to exist. 

The fact that ascorbic acid itself has a bactericidal 
action was shown by von Gagyi? and уве. 
Cysteine has been used m the treatment of hepatitis 
and also m the treatment of mustard gas burns of 
the skim; for which latter purpose I devised’ an: 
electrophoretic method. As is well known, mustard- 
gas burns in their clinical course strongly resemble 
X-ray injuries, and cysteine has also been used for 
the treatment of injuries of this kind. Presumably 
the effect is due to detoxication of toxic substances 
resultmg from the irradiation. In the same way 
cysteine hae been used for diminishing the toxic effects 
of nitrogen mustard when this is employed in cancer 
therapy‘. : 

The resulta referred to above seem to indicate the 
probability of a chamotherapeutio activity of cysteine 
and ascorbic acid, and for this reason as early as 
. 1939 a compound of cysteine and ascorbic acid was 

Ulp Pe C CN M 


hmalfuse. 

Synthesis of cysteylascorbic acid. 0-02 mol. dried 
cysteine hydrochloride (Merck) was warmed at 40° for 
30 min. with 12 ml. of carefully purified thionyl chlor- 
ide and the mixture then shaken at room temperature 
for 4 hr. The acid chloride was then removed by filtra- 
tion and the product washed with purified acetyl 
chloride and light petroleum (boiling point 49?) in an 
atmosphere of nitrogen. The product was added with 
stirrmg and in an atmosphere of nitrogen to a gus- 
pension of very риге- 0:08 mol. sodium ascorbate 
dried in 800 mL of thoroughly dried absolute aloohol ; 
the stirring was continued for 4 hr. The undissolved 
residue was filtered, off, and the solution kept overnight 
in the іое-сһев under nitrogen. Next day a small pre- 

_dipitate was removed by filtration and the solution 
‘concentrated in a stream of nitrogen at 20 mm. until 
turbidity appeared ; dry ether was added until pre- 
cipitation of solid was complete; the precipitate is 
the chemotherapeutically active substance. 

For chemjcal investigation attenipte were made to 
purify the compound by two recrystallizations from 
aloohol. This purification has во far only been partly 
successful. recrystallized compound forms 
rhombic crystals of questionable disintegration point 
157? (found: С, 857; H, 4-71; N, 4-9 cent. 
0,H,,0,N8,H,0 requires О, 86-6; H, 5:1; X4 7 per 
cent). The absorption curve in the ultra-violet gave a 
maximum at 255 ши in s&beolute aloohol Pure 
ascorbic acid shows a maximum at 245 my. 

More precise details must await further experi- 
ments on the constitution of the compound. By far 
the most effective compound in bacteriological ex- 
periments waa finally prepared with a modfioatidn 
of the above-menti synthesis, which is referred 
to later on. 

animals young mice weighmg about 6 gm. were 
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used. The bacterial straihs employed were highly 
virulent, virulence having been increased by five 
paseages through mice. 

Since the chemotherápeutio action might also be 
exercised by a mixture of asoorbio acid and cysteme, 
the following mixtures and individual substances were 
studied for their action on intraperitoneal pneumo- 
ooooal infections of the mouse: (1) an equimoleoular 
mixture of oysteine hydrochloride and sodium 
ascorbate ; (2) the residue obtained by evaporating 
to dryness an aqueous solution of an equimoleoul&r 
mixture of cysteine hydrochloride and sodium ascorb- 
ate ; (8) the same product stirred with light petroleum 
for several hours; (4) cysteine hydrochloride ; 
(5) the first insoluble residue obtained during the 
synthesis of cysteylascorbic acid; (6) the residue 
obtained by evaporating the final solution after pre- 
cipitation of the cysteylascorbio acid with ether. 

Infection was induced by intraperitoneal myection 
of 0-3 ml. of undiluted culture of Pneumooocous 
mucosus ; the various substances to be tested were 
dissolved in 0-2 mL. saline and injected immediately 
or within 80 min. of the time of the imoculation. 
For each experment two experimental animals and 
two controls were used. The resulta are shown in 
Table 1. 
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+ indicates death 
At the same time, and by the same technique, an 


experiment was carried out with the cysteylascorbic 
acid, the resulta of which are shown in Table 2. 


Р Table 2 
Hrpen- 
ment 90 тп. 1$ mgm. Smgm. i mgm. $mgm. lmgm. Oon- 
Xo. trol 
1 LL LL LL LL LL LL ++ 
2 LL LL LL LL LL LL ++ 
L = survived 
In &'further I t, groups of four mite were 


experimen 
inoculated with 80,000 lethal doses of another strain 
of pneumococcus and treated similarly with the 
oysteylascorbio acid at different doee-levela with the 
resulta shown in Table 3. 


Table 3 
Experiment No. 90 mgm. 15 mgm. 10 mgm. Smgm. Control 
3 LLLL LLLL LLLL +++ ++++ 


Finally, groups of three mice were treated with 
10 mgm. of cysteylasoorbio acid 14, 8 and 4j hr. 
after inoculation. All treated animals survived ; the 
four controls died &fter 12 hr. In all the experimente 
with oooooal infection taken together, 107 oon- 
trol animals died, mostly within 12 hr., and 45 treated 
animals survived, . | 

‘In vuro, the cysteinylascorbic acid inhibited the 
growth of the pneumoooocus employed down to a 
concentration of 450 pgm. ml. ав compared with 
inhibitory concentrations of aureomycin and strepto- 
mycin of 25-250 pgm. per ml. 

Beaperimenis with Staph. aureus, Sirop. pyogenss 
haemolytious and Esch. cols. Similar chemotherapeutic 
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experiments were carried out with mioe infected with 
two lethal doses of a virulent strain of Staph. aureus. 
Survival of all animals was obtained with doses of 
cysteinylasoorbic acid as low as 0:075 mgm., and 
again, as in the oase of the pneumooooocus infection, 
doses of 10 mgm. of the compound given lj, 8 and 
4$ hr. after inoculation were sufficient to protect mice 
against heavy doses of the organiam. The atrain of 
Staph. aureus employed was resistant to penicillin, 
aureomycin and streptomycin. 
ta with & 
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Basch. оой indicate a similar degree o чарны есм 
peutic activity. Most of the bacteriological experi- 
ments were carried out by the director of the 
Bacteriological Department, Dr. Hans Lodenk&mper, 
with the assistance of Dr. Stienen, Lohmuhlen- 


tio activity 
of the cysteylasoorbio acid, although this oompound 
has not yet been prepared in a completely pure state. 
Binoe the {в reveal a new principle, namely, 
. the possibility of the chemotherapeutic employment 
of natural constituents of the , it is considered 
desirable to publish the observations although the 
chemical constitution of the compound is not yet 
certainly established. 

The ultra-violet & and polaro- 
graphic analysis of the compound make it likely that 
it is a cysteyl ester of ascorbic acid, the attachment 
of the cysteme reaidue being at О, or O,. The yield 
of the compound obtained by the method described 
is 15-20 per cent. Possible alternative synthetic 
methods for its preparation are now being studied. 
The toxicity of the compound for mice is negligible 
since а dose of 3 gm./kgm. is tolerated out 
ill-effect. The effect could probably be lained 
through thé formation of a complex compound of the 
oysbeine with the copper of the serum and certain 

oopper-oontaining ferments of bacteria. The copper 
ig, д ыо шр to Heilmeyer and к: much 
increased after infections, whereas iron i8 
diminiahed. 

олеше екоо се 
use in diminishing the toxicity of nitrogen mustard 
and in preventing injury from X-irradiation ; experi- 
mente to test these points are in view. 

Hans Миүкв-Рднтно 
i Abteilung 
des Lo 21868, 
~ Hamburg. 
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Secretion of Juvenile Hormone by the 
Corpus Allatum of Calliphora 


Ir is now generally that metamorphosis 
in insects ıs prevented throughout the larval stages 
by the secretion of the ‘juvenile hormone’ by the 
corpus allatum ; but this has never been quite 
satisfactorily proved in the Diptera. Vogt? obtamed 
some evidence that the corpus allatum restrains the 
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Зебера, at ths самоце dunes а the only. sion 
f Drosophila, Shoe also showed" that the corpus 
allatum dt young Drasothila larem жоша midons yolk 
formation in adult Drosophila deprived of the corpus 
allatum; and since the yolk-forming hormone is the 
same as the juvenile hormone’, а Onc Dg Pagana 
that the hormone is present in the 
Vogt* and Possompée* also obtained evidence that яка 
аро ао шы и ане акта 
cause partial and local inhibition in the formation 
of pupal or adult cuticle. , 

The problem haa been re-inveetigated by implanting 
the corpus alatum of Callphora into the abdomen, 
of the fifth-stage larva of Rhodnius fed one day 

lantetion of the corpus allatum 
( with corpus cardiacum) from adult 
; of either sex, fed on sugar alone ог on 
sugar and meat, resulted in several instances (three 
out of twénty survivals) in the appearance of а small 
localized patch of larval cuticle in. the resulting adult. 

The, ring gland together with the central nervous 
system from second-stage larva of Callsphora, or the 
isolated dorsal region of the ring gland of small 
third-stage larvæ, of Oalliphora, were. similarly im- 
planted. Out of fifty-one adult RAodneus surviving, 
six showed patches of outicle with more or less well- 
marked larval characters over the site of the implant. 
Fig. 1 illustrates one of these patches overlying the 

ENE E r i hi 
third-stage Calliphora larva. 





1. Part of an abdommal tergite ın Hhodmdus adult with a 


of larval outacle, britio- beaning plaque aid 
n an implanted 


rove the existence of 
the juvenile hormone m Diptera, but also they 
provide further evidence of the non-specific character 
of this hormone. 
I am indebted,to Mr. P. J. Judge for supplying 
Calliphora larve reared under sterile conditions. 
V. B. WiaanLBSWORTH 
icultural Research Oouncil 
nit of Insect Physiology, j 
Department of Zoology, 
Downmg Street, 
Oambridge. 
1 Vogt, ML, Biol. XL, 63, 305 (1043). 
* Vogt, М, Biol. ЖЫ. 63, 407 (1044). 
V. B., J. Bep. Biol, 96, 1 (1043). 
t Vogi, AL, Nature, 187, 612. (1046). 
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Submerged Culture Production of 
Diphtheria Toxin E 


Ir has been shown! that high-titre diphtheria 
toxin oan be produced by growing the Park Williams 
No. 8 strain of C. dsphitheriae in shaking flasks, and 
one of ust has reported the production of 100 Lf. u./ml. 
toxins in stirred and aerated cultures. Recently, 
using the latter i we have been able to 
prepare high-titre toxins (Lf. 150-200 u/ml.) by 
growing the organism for 48 hr. р 14-litre amounts 
of tryptic digest medium: in 20-litre ‘Pyrex’ flasks 


stirred by either a glass or в ‘Birmabright’ (a 


alloy) stirrer with air pubblmg 

the cultures from an ‘Aerox’ filter (porosity 

P 28) at the rate of one-sixth litre of air per litre of 
medium per minute. Such culture filtrates contain 
1,500-1,700 Lf.fmgm. protein nitrogen and are, 
therefore, very suitable starting material for the 
further purification of the diphtheria toxin. More- 
over, the antigen compoettion of the culture filtrates, 
concentrated Бу ultrafiltration, when examined by 
a gel diffusion test against antitoxin*, was found to 
be as complex as in surface-culture filtrates; but 
the amounts of the contaminating antigens were less, 
thus explaining the higher purities obtained from 


submerged cultures. и 

Further iments using glass-lined vessels 
ini ‘vartex’ stirrera of a type 
similar to that suggested by Chain‘, with air being 
passed over the sutface òf the medium and not 
through & bubbler or sparger ring, have also given 
ав good resulta as those obtained with ‘Pyrex’ glass 
flasks. Experimente with culture vessels constructed 
of commercial aluminium have given quite high titre 
toxins, but such vessels show aigna of attack by the 
culture on continued use, accompanied by в decrease 


in toxin uction. This problem is now under 
Investigation. 
BE: Е. V. Lixaaoop 

A. C. MATTHEWS 
S. PIRFTELD 
C. G. Porn ‘ 
T. В. SHARLAND 

Welloame Research Laboratories, 

Langley Court, 
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Blood Platelets as Carriers of Adrenaline 
апа Noradrenaline 
Ir is now widely accepted that, provided the 
sympathetic Innervation is Intact, adrenaline is dis- 
charged continuously from the medulla, 
even under basal conditions. Several authors! found 
& basal discharge of АЫ ee from 


in man is about 0-5 ugm./l. of «blood, which 
corresponds, as & first approximation, to a rate of 


-explained, at least in part, 
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utilization of about 0-03 ugm./kgm./min.—e value in 
good agreement with the established rate of adrenaline 

An arteriovenous difference of 0-5 ugm.[l. is oom- 
patible with the figures which we find for the oon- 
centration of adrenaline in venous plasma, namely, 
1-0-1-6 ugm./l. of blood’. The validity of the method 
used has been cheaked by paper ea 
could be recovered from the expected positions in 
yields approximating to those of model i i8, 
and that the ftuorescence developed in the eluates had 
the expected spectral properties". 

However, Holzbeuer and Vogt‘, on the bass of a 
biological method, recently came to the conclusion 
that the adrenaline content of plasma 18 much lower. 
They also found that insulin mjection increased the 
plasma adrenaline concentration, whereas we had 
found the ite effect’. ~ А 

It occurred to us that these discrepancies might be 
by the different methods 
of blood collection. Holzbauer and Vogt, conforming 
to the exigencies of the biological method, took every 
precaution io prevent platelet breakdown, whereas 
in our method* the blood is collected in a hypertonic 
solution and in untreated conditions known 
to lead to the disintegration of the blood platelets. 
209 ml. blood was collected in a silicone-coated 
oylinder containing 8,500 units of heparin dissolved 
in 1-5 mL isotonic sodium chloride; 15 ml. was 
withdrawn and mixed with 5 ml. of a sodium fluoride — 
sodium. ire era solution® for estimation by 
method of Weil-Malherbe and Bone’, the remainder 
oentrifaged in gilioone-costed tubes at ~ 600g for 
20 min. Plasma (72 mL) was ted and half of 
it recentrifuged at ~ 3,000 g for 20 niin. Both plaama 
fractions, and the residue from the second spin, were 
transferred to untreated glassware and mixed with 
the sodium fluoride — sodium thiosulphate solution 
and acetate buffer, prior -to chromatography on 
alumina columns‘. The eluates from the two plasma 
fractions were each divided into four parte: one part 
for estimation by the ethylenediamine method’ and 
three parts for estimation according to Lund" (one 
part each for oxidation at pH 3-0, oxidation at 
pH 6-5 and for the blank). 

It appears from the results shown in Tables 1 and 2 
that the substances estimated as adrenaline and 
noradrenaline by our method are indeed associated, 
to a large extent, with the blood platelets. When 
platelet disintegration is avoided, about 70-80 per 
cent may be removed from plasma by oentrifuging 
and a considerable part may be recovered from the 
platelet residue. . 


Table 1. HeTIMATION oF ADRENALINE AND KORADRANALINA (GML 
BLOOD) ти 'PLA'THLET-XIQH' AND 'PLATNELNT-POOR' PLASMA 











Assay by eth Asay by Land’s 
diamine 
(ref, 3) (ref. Т) 








* These values were determined on a differen$ blood sample collected 
fram the same subject same days previously. 
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Table‘  HrrmOt or FLAOTIORAL CXwrxlFUdiTIQK ox PLASMA 
OF ÀDENNALINE AMD NORADRENALIKR 








ram P to three teeta aed at 
m 
E 8,000 g anal 12,0009, | то re-oentrifnged 
(ref. 8) 
(кап. Л. blood) 
Plasma spun at ~ 600 1 24 5 68 
Plasma spun at ~J 3,000 0 64 зч 
Plasma spun at nu 15,000 g 0 31. 1-66 





It is also shown in Table 1 that Lund!s method’ 


to those obtained by the ethylenediamine method’. 
The fact that the same result is obtained with two 
independent chemical methods, both having a high 
degree of specificity, surely is yet another strong 
argument in favour of the substances estimated being 
identical with adrenaline and noradrenalme. 

The fraction previously regarded as ‘‘plaama’ 
adrenaline undergoes rapid and extensive changes in, 
response to the injection of various hormones and 
drugs, to convulsions and to in the level of 
consciousness (natural sleep). In contrast to the 
adrenaline content of the red blood corpuscles, which 
is not significantly affected by these stimuli, the 
adrenalme store of the platelets appears to have 
important physiological funbtions. The plateleta 
are already known to harbour histamine, at least in 
the rabbit*, and 5-hydroxytryptamine’. They thus 
emerge as а store-house of oroulating pharmaoo- 
logically active amities. 

Н. WmiL-MírnnzRBH 
A. D. Bosna 

Runwell Hospital, M 

Wiokford, Easex. 
July 3. — 
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Vitamin B, in Crude Liver Extracts 


IN a previous communication!, we reported that 
when cyanocobalamin was added to oertain orude 


liver extracts, assays carried out by means of а .оу 


mutant of Escherichia colt gave much lower results 
than would have been from the amount of 
vitamin Ву, added, although Lactobacillus leichmannii 
gave fairly satisfactory recoveries. It was suggested 
that such extracts contained a substance that inter- 
fered with the utilization of vitamin B,, by E. cols. 
We have since obtained additional resulta on the 
nature of this interfering factor, and the publication 
of two recent papers'* on the presence of bound 


; саноа ee 


_ means of Eugiena gracilis high 


milk respectively prompts us to pui our preliminary 
results on record. 
In the first of these papers, Pitney e£ al." reported 
that in the assay of human serum for vitamin B,, by 
er values were obtained 


after the serum had been heated (confirming an 


S NATURE 


- gives, in our hands, results which are very similar ` 


September 18, 1954 “vou 174 .. 


earlier observation by Roest), and that when vitamin 
В, was added to the serum not more than 50 pêr 
cent could be accounted for on subsequent aesay. 
From oretio experiments ıt was oonoluded 
that the a-globulin fraction of human serum was 
able to bind vitamin B,,, forming a complex which 
did not stirnulate the wth of E. graecis. 

In the second paper, Gregory and Holdsworth" re 
ported the isolation from sow’s milk of a prótein 
which formed with cyanocobalamin a complex that 
did not stimulate the growth of L. letohmannit ; afer 
digestion with trypam or papain some stimulation of 
growth oocurred, and this was enhanoed sfter the 
enzymic digest had been heated. Sow’s milk not 
only contains vitamin B,, m bound form but also 
is oapable of binding considerable amounts of added _ 
cyanocobalamin. 

We have obtained evidence that some of the vita- 
min В,, in crude liver extracts cannot be assayed | 
by means of the E. coli mutant, and have also observed. 
binding of cyanocobal&min by crude liver extrüota 
analogous to that recorded by Pitney ві al. and 
Gregory and Holdsworth; but there are 
differences in the nature of the complex formed. 
We have shown, for example (using for assay the 
Е. cols mutent and not Г. leichmanna or Е. gracilis), 
that the apparent vitamin ‚В content of these liver 
extracts moreases on boiling and that only.a pro- 
portion of added сувпооо ‘oan be accounted 
for wheh using E. coli for assay. It was observed, 
however, that the 15-mm. boiling found to be adequate 
by Pitney et al. was insufficient td liberate the bound 
vitamin in our liver extracta, heating for 4 hr. bemg 
optimal Another striking difference between the 
behaviour of blood serum and liver extract towards 
vitamm B,, is that whereas Pitney et al. imply that 
liberation of vitamm B,, takes place aa the result of 
denaturation of the protein to which it is bound, so 
that bmding is presumably irreversible, we have found 
that when a crude liver extract is allowed to stand for 
some days after having been boiled, the apparent 
vitamin B,, content falls to the original value. 

Our results suggest to us that crude liver extracta 
contain a vitamin B,,-binding substance, and that 
the vitamin Bain such extracts ів to some extent 
present in bound form, as has been ted. 
by other workers**; but we believe that the binding 
is not due to the formation of a complex with '& 
pem as has been , although the possi- 

ility that vitamm B, is bound to a peptide of low 
molecular weight cannot be excluded. We have 
found, for example, contrary to the observations of 
other workers'* that the mierobiologioal activity of 


a ‘Cellop 
that the Yotvity of the 
Озы n ue ee 
or trypem, although pancreatin significantly enhances 
the activity. 

We have also compared the behaviour of vitemm ` 
Bı, in liver extracta with the behaviour of cyano- 
oobalamm m presence of an intrinmo factor oonoén- 
trate made from hog’s stomach by the method of 
Prusoff e al. The two types of binding appear to 
be quite different. In the first place, there was no 
increase in &otivity as measured by №. оой after 
the solution had bean boiled as oocurred with liver 
extracts; and secondly, it has been ees that 
vitamin Ba "is not dialysed through а phane" 
membrane in presence of intrinsic factor, in contrast’ 
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to the behaviour of the bound vitamin Ba in iye 
extracts. 

Wijmenga es al.* hays pointed dut that no method 
of isolating oyanooobalamin from. liver extracts has 
been described that does not involve a proteolytic 
step, and .that when.Smith*/* originally described 
the isolation of vitamin B,, he- reported that two 
pink bands were formed on ко chromatography, 
one of whioh appeared to be transformed into the 
other on treatmeht with a proteolytic enzyme. 
Cooley et al.* have suggested that vitamin B,, may 
be present in liver in the form of a cobelichrome in 
which the cyano group is replaced by & protein or 
polypeptide moiety. That this may be partially true 

is suggested by the fact that we have invariably 
found lees cyanocobalamin in liver extracts by the 
chemioal method of Boxer and Rickards“ than by 
microbiological assay, unless the hver extract has 
first been subjected to cyanide treatment, when the 
agreement between the two sete of resulta is fairly 
good. This confirms Boxer and Rickards’s conclusion 
that “иу liver concentrates, cyanocobalamin usually 
accounts for only a small fraction of total cobalamins”. 

By contrast, the cyano group is apparently un- 
affected when intrinsic factor бв added to cyano- 
cobalamin, since the results obtained with such а 
mixture by the method of Boxer and Rickards was 
in good agreement with the amount of oyano- 
cobalamin present. This supports the observation 
of Wijmenga et al.!!, based оп e study of absorption 
spectra, that the cyano group is still present in the 

oyanooobalamm.-intrinsio factor complex. 


F. A. ROBINSON 
M. E. H. FITZGERALD 
K. Frer 
J. J. QRIHBSHAW 
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А Ribofiavin-producing Bacterium 


RIBOFLAVIN synthesis has been demonstrated in a 
wide variety of micro-organisms by means of growth 
studies; these have been edequately-reviewed from 
time to time’. Among the bactema, members of 
various genera have been reported to produce ribo- 
flavin in very small amounte*, and none haa been 
reported which exceeds the capacity of Cl. aceto- 
buiylicum to produce this vitamin. 

During the oourse of routine work, ап air-con- 
taminant was found to produce an intense greenish- 
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hydrolysate and beef-extraot. This pigment appears 
to be nboflavin; the compound, lke the vitamin, 
has the following properties: (a) It exhibita an 
intense greenish-yellow fluorescence in ultra-violet 
light; (b) the fluorescence is instantaneously dis- 
charged on the addition of sodium hydrosulphite ; 
(с) it has absorption maxima at 225, 269, 372 and 
445 my, as measured in the Beckman speotrophoto- 
meter. 

The air contaminant was found to be a- bacterium. 
It was isolated in the pure state by the usual methods. 
On microscopic examination it was found to be 
oooooid, arranged in irregular groups of sizes 0۰8-1۰0 u 
in diameter. It is Gram-negative (observed after 
6 hr., 12 hr., 24 hr. and 48 hr.). 

The &mount of riboflavin produoed by this organism 
was determmed by carrying out static and agitated 
fermentations, using & medium containing casein 
hydrolysate and beef-extract. Riboflaym production 
was assayed by the fluorimetric method umng a pure 
riboflavin solution as the standard and found to be 
of the order of 150-250 pgm./ml., the maximum 
amount produced in the reo ting shaker 
at 26° C., the yield obtained being 250 ugm./ml. 
This high yield of riboflavin by & bacterium is very 
interesting and further studies on the identification 
of the organism are in progress. 

Acknowl: ts are made to Dr. 8. C. Roy, Dr. 
B. К. Bose and Mr. P. R. Pal, of the Department of 
Applied Chemistry, University of Caloutte, for their 
suggestions during the progress of the work. 


SUBRATA GANGULY 
Department of Applied Chemistry, 
University College of Science and Technology, 
92 Upper Circular Road, Я 
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Inhibition of D-Amino-acid Oxidase 
PEPTIDES containing D-ammo-acids are not attacked 


` by D-amino-acid oxidaac!". We have found that the 


action of pig kidney p-amino-acid oxidase on pr-leucine 
was inhibited by npr-leucinamide, pr-leucylglyoine, 
pui-leucylglyoylglycine, and by glyoyl-nr-leuoine. 
These compounds also inhibited the enzymic oxide- 
tion of pr-valine and pr-phenylalanine. Thus, 
Dnr-leuoingmide when added to pr-leuoine, DL-valıne 
or pL-phenylalanine in a molar ratio 5:1 inhibited 
the oxidation by 35-45 per cent. pr-Leuoylglyoime 
inhibited the oxidation of pr-leucine by 40-45 per 
cent, of DL- i laa by 50 per cent, and of 
DnL-valine by 60 i pi-Leucylglycylglycine 
inhibited the oxidation of pL-phenylalanme by 25 
per oent, of pr-leucine by 30 per cent, and of 
pu-valine by 65 per cent. Glycyl-pr-leucine gave 
similar саца. With glycylglycine no inhibition waa 
obtained. 

It was also found that derivatives of pr-valme, 
DL-leuome and pr-phenylalanine in which one of the 
amino-hy was substituted by ethyl, hydroxy- 
ethyl or cyclohexyl radicals also acted as inhibitors 
of p-amino-acid oxidase. Thus, p1i-N-ethylpheny!- 
alanine inhibited the oxidation of pr-phenylalanine 
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by 70 per cent; pr-N-ethylleueie thai of pr-leuoine 
by 80 per. oent; npr-N-hydroxyethylvaline that of 
DL-valine by 80 per cent; and nr-N-oyoloherylvaline 
ihat-of pu-valme by 65 per cent. It was found in 
some cases that derivatives of one amino-amd 
inhibited the oxidation of other amino-acids mare 
than that of the parent compound. For example, 
р tne inhibited the oxidation of pr-leuoine 

ae эч cent, whereas the oxidation of pr-valine 

ited by 15 per cent only. 


“The oxidative deaminations of pr-valine, DL- 


leucine and pr-phenylalanine were also 28-30 per 
cent inhibited by pr-N-ethylleucylglyoine. 

The experimenta were carried out in a Warb 
apparatus at 38° by the usual technique. The p 
varied between 8:1 and 8:6 (pyrophosphate buffer, 
0-06 M). Aqueous extracts ( 1 mL per reaction 
' mixture) of acetone-dried pig kidney preparations 
were used!. The final concentration of the pr-ammo- 
acids was 0-008 M and that of the derivatives 0-04 M. 
The total volume of the reaction mixture wás 2-5 ml. 
Oxygen uptake was measured after 60 min. 

None of the amino-acid derivatives mentioned 
above was attacked by the enzyme to any mgnifloant 
extent. 

It-is known that the effects of crude enzyme 
preparations as used by us are the results of the 
combined activities of p-amio-acid oxidase 
and catalase’. The apparent inhibitions doaaribed 
„above might therefore represent an increase in the 
rate of catalase action rather than an inhibition of 
the oxidase. We -tharefore tested the action of our 
enzyme extracts on hydrogen peroxide in separate 
experiments. The addition of either pr-N-ethyl- 
leucine, pr-leuomamide, pi-leucylglyoylglycine ог 
glycyl-prt-lencine had no influenoe on the catalase 


measured. Henoe i$ may be concluded that 


activity 
the effects of the various compounds here described 
represent а true inhibition of p-amino-acid oxidase. 


Eva HxIMANN-HOLLANNDHR 
N. LIOHTHNSTHIN 


Department of Biological and + 
Colloidal Chemistry, 
The Hebrew University, 
Jerusalem. 
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Hydrolysis of Methylglucosídes 

Ix the course of а study of the mechanisms 
involved in the solvolytic reactions of glycosides, we 
have investigated the n of bond fission occurring 
in the hydrolysis. a- and §-p-methylgiucosides. 
The reactions were carried out in water enriched in, 
oxygen-18, and the methanol produced was isolated 
by fractional distillation in an efficient column, and 
then pyrolysed to give carbon monoxide which was 
examined by a mass meter. We have found 
that the hydrolysis of a- and B-p-methylgtucosides 
both in 1N acid solution and in the presence of 
kc D ipid methylglucosidases proceeds by fission 

the hexoee-oxygen bond: 


R|—O—OH, + H, “O + R—!0—H + HOCH, 


The resulta of typical experiments are shown in 
Table 1. 
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Table 1 
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omun 
bites one wee ant 

see washing and prem, pressing, гожага bottom yeast with 
the resultant autolysate with 0-1 А ammonia. 


noe ate ырш with tolumns or ehyl acetate 
gave similar regulis. 


Armstrong’s! claasioal demonstration that а-р- 
Ea O a era ee 
ysis of a-p-methylglucoside, and that similarly 
£-D-glucose could arme from §-p-methylglucoside, has 
been used for relating the configurations of the gluoo- 
sides to those of the parent sugars. The implicit 

tion 18, ag Koshland’ has hae оа out, that 
no Wall alden inversion occurs. The present results 
show that since it is the hexoee-oxygen bond which 
breaks, Armstrong’s results cannot safely be used im 
this way. It can be said, however, that given the 
configurations on other grounds, Armstrong’s work 
shows that under his conditions substitution at the 
Cy atom oocura without a Walden inversion. 

It is interesting to note that, both in the acid-‘and 
the enzyme-catelysed reactions, the position of bond 
fission ів the same. The acid-catalysed reactions 
presumably proceed via the reversible formation of 
the ар acids:of the glucoside followed either 
by rate-determining formation of а carbonium ion,” 
with or without ring opening, or alternatively by 
bimolecular мыо on the Cy atom of the pyranose 

ring by a water molecule. The latter possibility, 
which seems unlikely on sterio grounds, would, of 
course, involve a Walden inversion at the Qy atom; 
but owing to the rapid mutarotation of the product 
mider gaid оао, thie енй hás; no -diagnostic 
value. 
" We are grateful to Profs. E. D. Hughes and О. K. 
Ingold for their help and encouragement. We are 
also indebted to Messrs. Barclay Perkins, Ltd., for a 
generous gift of brewer's bottom yeast. 

+ C. A. BUNTON 


William Ramsay and 
Ralph Forster Laboratories - 
and t of Botany, 

University Oollege, 
Lon 
June 8. 
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Effect of Oxygen on the Frequency of 
Chromosome Aberrations produced 
by 8-Ethoxycaffeine 


Soma years ago, Thoday and Read}? discovered 
that the frequency of chromosome aberrations pro- 
duced by X-rays in root tps of Vicia faba is dependent 
on oxygen tension during irradiation, while that pro- 
duced by a-rays в not. Binoe then this discovery 
has been confirmed by several mvestigations, and & 
similar affect of oxygen was found also, when other 
tissues and organisme were used aa i tal 
material (for references, see’ ОШев? or Gray“). In the 
case of X-rays, therefore, it seams to be & general 
rule that much leas chromosome damage of the 
physiological, as well as of the structural, type is 
obtained when the irradiations are performed in the 
врвепое than in the presence of oxygen. 


At present, the generally accepted explanation of . 


the oxygen effect is “that oxygen makes available 
certain radicals produced from the decomposition of 
water which would otherwise be lost’’*. Thus the 
effect of oxygen indicates that chemical steps inter- 
vene between ionization and chromosome damage. 
Since hydrogen peroxide is produced m water by 
irradiation only if oxygen is present in the case of 
X-rays, but independently of oxygen tension in the 
coase of а-твув, Thoday and Read’ assumed “that 
hydrogen peroxide had some influence an the process 
involved in chromosome structural damage". Facts 
in favour of the peroxide hypothesis have been 
presented also by Fabergé' and Giles*. Current 
opinion, however, favours the view that, in the case 
of X-rays at leagt, the major part in chromosome 
damage i played by the hydroperoxyl radical 
(HO,). 
With this radiochemical explanation of the oxygen 
effect in mind, it would not be expected that oxygen 
could have any influence on the frequency of ahromo- 
some aberrations produced by radiomimetic chemicals. 
In connexion with a com tive study of the effect 
of X-rays and the purine devours 8-ethoxycaffeme 
on root tip chromosomes of Altium cepa, the influence 
of oxygen tension was also tested. The radiomimetio 
affect of this and other purine derivatives as well as 
the methods used have been described previously*'". 
The onions were placed on tubes with their roota 
immersed in saturated aqueous solutions of 8-ethoxy- 
caffeine (10-* M) through which nitrogen or oxygen 
was bubbled. In order to minimize the back diffusion 
of air, the bulbs as well as the upper parts of the 
tubes were enclosed in plastic bags with small open- 
ings for the egress of the gases. Before treatment, 
the 8-ethoxycaffeine solutions were saturated with 
oxygen or nitrogen. In the first experiment per- 
formed, four onions were treated with 8-ethoxyoeffeine 
for 1 hr., two in nitrogen and two in oxygen, while 
two were used as controls. Before the 8-ethoxycaffoine 
treatments, the roote were pretreated in water for 
80 min. with the gases in question, and after the 
treatment the onions were kept in oxygen or nitrogen 
for 15 min. before they were transferred for recovery 
to tubes containing tap-water. The two controls 
were treated m tap-water with oxygen and nitrogen 
respectively for 105 mm. The temperature during 
treatment and recovery was -18° О. Fixations in 
alcohol-acetic acid (2:1) were made 8/4, 4, 8 and 
24 hr. after the 8-ethoxycaffeine treatments. Slides 
were prepared as Feulgen equashes. 
The examinations of the slides revealed that 
8-ethoxycaffeine is much more effective in producing 
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Fig. 1. Вось of ‘eine іл oxygen (upper curves) and 
ND Costs cae) 


chromosome aberrations in oxygen than in nitrogen. 
As in the case of X-rays’, both the stickiness effect 
and the frequency of structural chromosome c 
were influenced by the oxygen concentration during 
treatment. The stickiness effect in oxygen waa very 
strong and could be observed as long as four hours 
after treatment. After an ordinary treatment (in arr), 
tbe stickiness effect usually disappears within two 
hours. In nitrogen only & very alight stickiness 
effect was produced. Fig. 1 shows how the structural 
chromosome changes produced by 8-ethoxyoaffeino 
are influenced by the oxygen concentration. The 
effect is scored as abnormal апарһавев, that is, 
anaphases with fragments and bridges. In each onse 
the effect is estimated on the bases of at least 50, 
usually 100; analysed anaphases. Although the 
variation between the two bulbs treated in oxygen is 
very great, particularly in the 4- and 8-hr. fixations, 
there oan be no doubt about the significance of the 
difference between the effecta obtained in oxygen on 
one hand and those obtained in nitrogen on the other. 
Eight hours after the treatment, the frequency of 
chromosome aberrations by 8-ethoxy- 
caffeine is at a maximum. At the same time the mean 
affect In oxygen is more than six times greater than 
that in nitrogen. The only effect found in the oon- 
trols (oxygen or nitrogen alone) was a somewhat 
higher frequency of mitosis m the oxygen control. 

Because of the unexpected results obtained, the 
diticns were, however, altered in some respects. Thus 
the pretreatment with oxygen or nitrogen was re- 
duced to 15 min., the 8-ethoxyopffeme treatment was 
reduced to 45 min., and the ture during 
treatment and recovery was to 20°C. The 
results of this experiment were essentially the same 
as before: the effect produced by 8-ethoxyoaffeine 
ees ee lcg 
Thus the results indicate that the oxygen concentre- 
tion influences the effect of 8-ethoxycaffeine on 
chromosomes similarly to the way in which it in- 
fluenoea that of X-rays; the similarity seams, how- 
ever, to be restricted to the production of chromo- 
some aberrations. While the inhibition of mitosis 
by X-rays, according to Thoday and Read?, is in- 
creased by oxygen, no such increase was observed 
in the case of 8-ethoxycaffeine. 

Finally, ib may be mentioned that, besides oxygen 


_tension, the temperature during treatment also seems 


to influence the effect of X-rays and 8-ethoxycaffeine 


502 


in a very similar way. Further, the cell 1s most 
sensitive to ohromoeome breakage by 8-ethoxy- 
caffeine in the second half of interphase, as was 
found for X-rays by Revell’, while the stage of 
greatest sensitivity to di (2: 3-epoxypropyl) ether, 
and to other radiommetic chemicals во far studied, 
lies in the first half of interphase''!*. 

A detailed account of these investigations will be 
published elsewhere. 


Baxor KIHLMAN 
Institute for Cell Research. 


Karolinska Institutet, , Й 
Stockholm 60 
June 5 
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A Second Virus Disease of the 
Leatherjacket, Tipula paludosa 


Ix an earlier communication, a ‘polyhedrosis’ of 
apparently canoerous blood oella of Tipula paludosa 
larve was described. The cytoplasmic disease de- 
scribed here is primarily of the larval fat body. No 
multiplication of the fat cells is involved, and no in- 
clusion bodies are formed as the result of the disease. 
A few animals with both diseases have been observed 
in addition to the many in which they occurred 


gingly. 
‘The intact infected animal may be recognized in 


strong sunlight, when the fat body appears purple 
i d 


through the wetted akin. In the course of the 

the lobules of the fat body distend enormously and 
the tissue becomes nodular. The nodules are orange 
in transmitted light and iridescent,.purple, blue, 
green, eto., in reflected light. The animals, en 
moribund, become purplish-white in oolour with the 
disruption of diseased fat cells and the lberation of 
their contents mto the blood. Death occurs two to 
four weeks or more after the disease becomes detect- 
able. As many as 15 per cent of a low-density natural 
population of Tipula larvae were found to have the 
disease, which appears to be lees virulent than the 
polyhedroses of lepidopterous larve. 

The cytology of infected cells has been examined 
in whole mounts of fat tissue, both unfixed and fixed 
in oemio acid, aloohol and Carnoy’s fluid, and an 
sections flxed in the last. Early in the oourse of the 
disease the cells lose their fat globules. "While the 
- infected cells are still only slightly enlarged, highly 
refractile cytoplasmic networks form which, usually 
completely surround their nuclei. At this stage one 
or_several small spota, orange in transmitted light, 
become visible in the cytoplasm. Te ar pars 
` becomes nodular owing to the enormous 
of the infected cells, the cytoplaams of which D imida 
the networks, which are now also enlarged, become 
completely filled with this material, orange in trans- 
mitted light and iridescent in reflected light (Fig. 1). 
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Fig. 1. Beotaon of fat bod cells of diseased larve of Tipula palu- 
does showing ‘normal’ м, cytoplasm, and the peculiar 
cytoplasmic x 900 


The irideeoenoe 18 readily visible even in 4-р sections 
of fixed tissue. 

The cytoplasmic nets of the infeoted cells are 
heavily loaded with ribose nucleic acid, and after 
acid hydrolysis lose ther capacity to stein intensely 
with Giemsa fluid. They are Feulgen-negative. The 
cytoplasm of these cells stains only & pale blue wash 
with Giemsa; but after acid hydrolyms it stains an 
intense purple-red oolour. It is intensely Feulgen- 
positive throughout. Sections, 4 or more in thiak- 
ness, of Carnoy-fixed nodules swell markedly in 
glacial formic acid and in 1 N sodium hydromde, and 
shrink again in water, properties which are shared 
by the untreated F'eulgen-positive ‘polyhedra’ de- 
scribed previously. The homogeneous unfixed oyto- 
plasm swells in water and dilute alkalis and proceeds 
to break down to minute granules at the limite of 
visibility. By high-speed differential centmfugation 
of infected fat bodies ted and washed in water 
or 0-14 М sodium chloride, pelleta of particles 100 mz 
diameter may be obtained. These pelleta are orange 
in transmitted hght and iridescent m reflected light. 
After hydrolysis for 1 hr. m 1 N hydrochloric acid 
at 100° C., this material has a typical nuoleio soid 
abeorption spectrum with its peak at about 265 A. 





in distilled water. Shadowed 
micrograph by 8 Vernon Amith 


with 
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The evidence indicates that the particles contain 
deoxyribose nuoleio acid. It is oonoluded that the 
100-my particles (Fig. 2), with which the irideecenoe 
of the cytoplasm 18 associated, are the virus. The virus 
bodies are not simple spheres, but are somewhat 
i in shape and composite, many smaller 
particles being embedded in each. They thus resemble 
the viruses of the cytoplasmic polyhedroses of the 
midgut of lepidopterous larvss!-*, rather than the rod- 
shaped viruses of the nuclear polyhedroses. 

N. Хивнов 
Plant Virus Research Unit of the 
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Factors affecting the Larval Spot 
Colours of the Emperor Moth, 
Saturnia pavonia L. 


From time to tme the variation in the colour of 
the spots of the larve of Saturnia pavonia has 
attracted attention. These spot colours do not 
develop until the fourth and fifth instars. The spote 
of any given larva are similarly coloured; but the 
colour iteelf may vary within the range of pale 
lemon-yellow through orange to pink. From the 
selective breeding experiments of Poulton", it was 
apparent that the colour differences between larvae 
could not be attributed to а simple genetical basis. 

I have obeerved that the spot oolour of the indi- 
vidual larva progressively throughout the 
duration of the instar, being lemon-yellow 
immediately after the moult generally orange 
or pink by the time of the next moult or ensuing 
pupason- This progreasive colour change has been 
ound not to be simply dependent on the larval age 
within the instar but to be primarily a response to 
the intensity of the light to which the larva is exposed. 
throughout the instar, the spots of larve which 
are kept in the dark remaining yellow. With larvm 
exposed. to light the rate of the oolour change is 
most rapid in the few hours ‘immediately following 
the moult. Larve which have been kept in the dark 
for the first three days after the moult show lite 
colour change when exposed to normal daylight for 
the remainder of the mstar. The final t colour 
of the fourth instar does not appear to influence the 
spot colour of the fifth instar. | 

Experiments have beer carried out and are oon- 
tinuing on -the relationship between the rate of 
response and the light intensity in order to determine 
the nature of the response and to ascertain if it 
depends on в trigger-type reaction. The response 


on light entering the ocelli. ‘The actual colour change 
itself involves two major components, the change 
from yellow to orange ooocurring in the underlying 
epidermal oells whilé changes from yellow through 
orange to pink oocur in the overlying cuticle. 

Fuller details will be published later. 


D. B. Loxa 
Rothamsted i 
Herta. 
June 8. 


1 Poulton, Н. B., Trens. Int. Soe. Lond. (1887). 
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Identity of Gammarus tigrinus Sexton 1939 


Gammarus tigrinus Sexton! was described from 
saline waters in the Avon aree, and has since been 
recorded from fresh and salme waters in several places 
in England and Ireland". A map showing the known 
localities will appear in volume 12 of the Proceedings 
of the International Association of Theoretical and 


Applea Limnologys А 
use it is unknown from other perte of Europe, 
and is closely related to the North American species 
G. annulatus Smith, S has suggested. that it 18 
probably a recent introduction from the New World. 
At the suggestion of Dr. B. G. Segerstréle, of Helenki, 
I asked Dr. E. L. Bousfield, of the National Museum 
of Canada, if he could assist me in identifying the 
oe He informed me that he had long been of 
opinion that it was the common North American 
freshwater and oligohalme brackish species G. fasciatus 
Say, which xt resembles in being distinotly striped 
when alive—a character not shown by the braokish- 
water species G. annulatus. Comparison between 
specimens of G. fasciatus kindly sent to me by Dr. 
Bousfield and Britash mens of G. tigrinus has 
fully oonfirmed this iof. The name G. tigrinus 
must therefore be superseded by G. fasciatus. 

This species occurs widely in eastern North America, 
and is common in weedy places (Clamens*). In Great 
Britam, it is also found m places on muddy 
substrata, a type of habitat not favoured by any 
of the native species, although often colonized here 
by Orangonyz gracilis Smith, which is also of North 
American origin. In view of this, and of the import- 
ance of amphipods as food for fishes, G. fasctatus 
may well prove to be a useful animal for introduction 
into flsh-ponds. At Wyken Slough, near Coventry, 
a muddy weedy lake, it would appear to be the main 
food imm for a large and varied population of 
coarse os. 


Department of Zoology, 
‚ University of Liverpool. 
June 3. . 
В. W., J. Mar. Biol. Assoc., 83, 548 (1939). 
Н. B. N., Nature, 167, 158 (1961). 
AL, Waters, 187, 680 (1951). 
P., Contr. Stone Lab. Ohio, 12 (1950). 


Н. B. N. HYNES 


Sexton, 
Hynes, 


Spooner, G. 
Clemens, H. 


The Maximum of the Planck Energy 
А Spectrum 
Tam spectral distribution of energy radiated from 
a black body is well known to exhibit a maximum. 
For example, the thermal radiation from a 6,000-deg. 
black body (to which the sun approximates) ig 
chiefly concentrated towards the visible. wave- 
lengths and falls off in the infra-red and ultra-violet. 
‚ It is natural to inquire where this makimum falls, 
and Wien's law is usually called on to supply the 
answer, This law is often quoted in the form: 
| МТ = 0۰2897 om. deg., 
where A« is the wave-length where the maximum 
falls and T is the temperature of the black body. 
(Numerical values are based on the followmg values 
of fundamental constanta: А = 0.023 x 10°", o = 
2.90772 x 101°, k — 1-8803 x 10-1*.) Thus, at 6,000 
deg. the formula gives A» = 4,820 angstroma, which 
is towards the middle of the visible spectrum. 
The derivation of the formula reminds us that the 
spectral concentration of energy is measured by the 
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amount lying between uni dns A and à + da. 
But one might adopt the equally valid interval be- 
tween frequencies f and f + df, which is in fact 
more appropriate for certain kinds of apparatus. 
Although it is not well known that this would make 
a difference, the formula changes to 


AmT = 0-5098 om. deg., 


the constent bean шка byw factor 1278. Тыв 
substantial change moves the maximum for a 6,000. 
deg. body to 8,497 

This 18 an ‘infra-red wave-length not visible to the 
human eye. Ав the oaloulation is quite as valid as 
the one familiar in text-books, it runs counter to the 
widespread impression that the energy spectrum of 
sunlight has ite maximum in the spectral band visible 
to the human eye. 

This 15 one point of interest. If we return to the 


inquiry about the location of the maximum of the: 


black-body energy spectrum, it must be concluded 
that Wien’s law does not give a unique answer. The 
line of reasoning on which it is based leads to two 
different answers, according as one measures the 
radiation per unit of frequency or per unit of wave- 
- length. This suggests that Planck’s formula be 


Lot A = log à and consider the energy # dA lying 
between A and A + dA. Let its maximum fall at 
Aw = log à, Consider also the energy between F and 
F + dF where F = log f. In this case the maximum 
clearly falls at the same wave-length A, as in tho first 
case. The reason is that dF and dA represent 
fractional increments of f and à, and thus maintain 
their ratio constant throughout the spectrum. 
Previously, when spectral in were measured 
in units of frequency or wave-length, the relative 
, Sizes of the two measures varied with frequency во 
that maximum energy per unit frequency interval 
was not & maximum per unit wave-length interval, 
and vice -versa. 

Now if one considers any function L, more general 
than log, and regards it m turn as a function of X 
and then of f, the energy lying between Г апа L + dL 
will in general not exhibit a maximum at the same 
wave-length in the two cases. But if.it does, the 
wave-length is found to be A, as before. In order 
that L should lead to a single maximum, it is necessary 
that атг јад = 0 when A = As. 

The maximum at A; is thus unique in being free 
from the objection of altering when a change is made 
from & wave-length to в frequency besis. It falls 
where the energy per octave (or similar logarithmic 
interval) is & maximum. It may be located by differ- 
entiating Planck's formula with to the 
logarithm of either the frequency or the wave-length. 
A Wien-type law continues to hold for the maximum 
80 defined, but in the form 


2t Ми = 0:8669 am. deg. 
(This constant comes from the root of the equation 
exp. (— c) + dz — 1 = 0, where w = Aho[kXT'.) 
The location of this natural maximum of the 


6,000-deg. spectrum proves to be 6,115 angstroms, 
at the red end of the visible 
R. N. BBAOHWELL 


Division of Radiophysios, 2 
Commonwealth Scientific and 7 
Industrial Research Organization, 
з Sydney. June 8. 
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Measurements of Lifetimés of Excited 
States of Atoms by the Method of __ 
Delayed Coincidences RU 


Wm» have adapted the method of delayed ooin- , 
cidenoes! to the investigation of lifetimes of excited ~ 


states of atomic helium. Helium gas at a pressure 
of about 0:01 mm. mercury was excited by а beam: 
of 40 eV. electrons, and the photons emitted in the 
t de-excitation detected by means of an 
plead Vx 5081 photo-multiplier, the wave-lengths 
to the various transitions bemg selected 
By aus of Dan end Beond nierien Aa 
The intensity of the electron beam was modulated 
by means of a grid which was maintained at а poten- 
tial sufficiently negative to cut off the beam com- 
pletely except during the application of a positive 
voltage pulse of duration 2 x 10-* sec. and repeti- 
tion rate 10 ko./[s. The hélium atoms were therefore 
excited by short bursta of electrons. The voltage 
pulses from the photomultipher, corresponding to the 
ejection of single electrons from ite cathode, were 
amplified and applied to one side of а coincidence unit 
of resolving time 2x10-* seo. The used for 
modulating the electron beam was also applied to the 
other side of the ooincidence unit through а variable 
length of ‘Uniradio 57’ cable. A coincidence was there- 
fore registered only if the delay in this cable was equal 
to the interval between the electron burst and the 
subsequent emission of a photon, and for delays 
longer than the overall resolving time of the apparatus 
the variation of ooincidenoe-r&te with delay should 
show an exponential decrease, the decay constant 
being the reciprocal of the mean life of the excited 
state involved. We are satiafled that for the transi- 
tions referred to below, the conditions of our experi- 
ment are such that the effecta on the apparent life- 
time of recombination of ions and of cascade 
transitions from higher states are negligible. 

It is desirable to teat the performance of an 
apparatus of this sort by examming a transition the 
lifetime of which is believed to be much shorter than 
the resolving time of the epparatu$, во giving what 
is usually called a ‘prompt’ curve. We have en- 
deavoured to use for this purpose the 5016 A. line 
emitted in the transition 8!P +2149. The З\Р? 
level is to have а very ahorb lifetime 
because it can also decay to the ground state with 
the emission of a quantum of wave-length 587 A., 
and this latter transition should be very fast because 
of the à~ factor in the theoretical expression for the 
transition  probebility. . Theoretical calculations 


indicate that the mean life of the 31Р level is about ` 


2 x 10-* вес. Resulta obtained with the 5016 A. line 
are represented by the two lower curves in Fig. 1, 
which shows the coincidence-rate plotted logarithmio. 
ally as & function of the delay for preasures of 0-005 
and 0:08 mm. mercury. For delays greater than 
1:5 x 10-" вес. the curves are linear, showing that 
the decay is exponential. The fact that the curves 
do not rise until the delay is 9 x 10-* вео. is due to 
the transit time of the electrons in the photo- 
moultiphier. 

The curve obtained at 0-005 mm. is a 
narrower than that at 0-03 mm.; but even the former 
is signifloantly wider than is to be expected for a 
truly prompt transition, indicating that the apparent 
lifetime of the transition is greater than 10-* вес. 
We believe that the reason for this increase in the 
apparent lifetime of the 8 1Р level and ite depen: 
on preemure lies in the phenomenon of imprisonment: 


| 
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of resonance radiation’. 
resonance bne, the time which atoms spend in the 
'8:P level is considerably lengthened, and this is 
accompanied by an morease in the apparent lifetime 
of the 31Р — 21S transition. The linear portions of 
the curves correspond to exponential decays with 
' mean lives of 2-0 х 10 and 5-3 x 10-* sec., which 
agree well with the values calculated from Holstem’s 
theory? of the imprisonment process for preasures of 
0.006 and 0-03 mm. ively when 
allowance is made for the effect of the 3!P + 218 
-&ranmition. We were unable to work at pressures 
lower than 0:005 mm. because, as was pointed out 
by Skinner and Lees‘, one of the im- 
prisonment process is that the intensity of the 5016 A. 
ee eee At preasures low 
enough to the apparent lifetime approach the 
‘natural lifetime, the intensity is во low as to be 
unusable with our present apparatus. For this reason 
we have been unable to obtain a truly 
prompt curve, but we are considering N(S) = 
‘alternative ways of doing so. 
' As а transition the lifetime of which 
is expected to be long we have chosen the 3889 A. line 
emitted in the transition 3 *P +2 4S. This would be ex- 
‘pected to have a longer lifetime than the correspond- 
'jng singlet transition because the 8 *P levels cannot 
decay to the ground-state. Resultas obtained with the 
8889 A. line are represented by the top ourve in 
Fig. 1. The ahape of this curve was found to be 
“independent of pressure, which is to be 
amoe triplet lines cannot be imprisoned. From the 
slope of the linear portion of this curve we estimate 
the mean life of the 3 *P triplet to be (1-08 + 0- 07), x 
10-' geo 
Measurementa of this sort are of interest because 
for light atoms lifetimes of states can be computed 


NATURE 


Because the 537 A. line is a 


565 


quantum-mechanically with moderate 
that a check on radiation theory 1 possible. Caloula- 
tions of transition probabilities for helium have been 
made by НуПегвав», Goldberg’ and Bates and 
т. Taking the total decay constant of the 
3 аР triplet to be the sum of the transition probabilities 
for the 8*P + 2*S and 8*'P — 349 transitions, we 
obtain the following values for the mean life + 
НуПегаед Goldberg Bates and Damgaard 
тох 107 seo. 1-18 0 8% 0-07 
Too much weight should not be attached to the 
results of Goldberg because he uses rather inexact 
wave-functions. Our experimental value is almost 
exactly the mean of the other two values; but this 
result is perhaps somewhat fortuitous in view of the 
uncertain accuracy of the theoretical calculations. 
A full &ooount of this work will be published 
elsewhere. 
(the late) 8. Huron 
R. W. P. MoWaimTER 
E. Н. Ңнорывток 
Department of Natural Philosophy, 
'The University, Glasgow. - 


June 5.- 
1 Bee, for Bell, В. В, Graham, E. L, and Peteh, Н B, 
Gan J. Phys, t0, 35 (1943). 
a Ajitohell, A. O. and Zemansky ‘Resonance Radutlon 


and Rxoted Gomes, 100 ЕАУ 
* Holstein, T, Phys. Res, 83, 1150 (1081). 
t) HL, and Skinner, Н. W. B, Proce. Roy. Soe., А, 137, 186 


+ нуш, В. A., Ж. Phys, 108, 395 (1937). 
* Goldberg, L, Astrophys. J., 90, 414 (1939), 

1 D. and РЫ. Т . Soe, A, 94%, 101 
Зана Ф.В, Damgaard, A., rens. Hoy. И 


Random Fragmentation 


Tue problem of random fragmentation of a line 
into a finite number of N parte has received con- 
Bider&ble attention, partly because of its &pplioation 
in asseasing the randomness of radioactive disintegra- 
tions and coamic ray events. For a lme of length i the 
average number of fragmenta equal to or greater than 


c iai: 
Ме) = N(1 — ef^. (1) 


This equation в readily applied to discuss? an idealized 
case of random fragmentation of area. Consider 6 
rectangle of sides 7, and 1, (area У = 1,1,) and imagine 
it to be divided into sub es by drawing at 
random N, and N, lines respectively parallel to the 
two sides of the rectangle. If N(S) be the average 
number of elements of area equal to or exceeding S, 
we have, uamg equation (1): 


N,NSN,—1) (N,—1) |: e 29 zy G = i d dady 


~ — 2N, (8). К, [2 HOM (2) 


where K (z) 1в the usual Beesel function of imaginary 

argument, N, = N,N, is the total number of elements 

and S, the average aree of an element, 
So = EJN, ® 

For 5 2» 5, we obtam the approximate relation: 

S 174 1/2 

N(S) ~ AN, (2) өхр [- 2 (8/5,) k (3) 

ê E 
Ав already remarked, equation (2) has been obtained 


for an idealized case. It may not be unreasonable 
to expect that it would describe the easential features 


ә 


Е 
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of the observed fragmentation of plates, for example. 


"^. We have found it to be the case for the fragmentation 


of glass plates; details will be published elsewhere. 

It is an obvious step to extend the foregoing 
treatment to the case of random tation of 
volume.. Taking as before an idealized case of the‘ 
random “subdivision of а perallel&piped 
of volume Q, we obtain, using equation (1), for the 
number of elementa with volume equal to or greater 


than V, 
V 1% 

N(Y) =н w.(Z) exp [-— 2 (#17), @ 
Where N, is the total number of fragmenta and V, 
the average volume of & t (Ve = NQin,): 
this means that log N(V) and V!/* follow a nearly 
lmear relation. If V, denotes the volume of the 
largest element, ivo have from equation (4), by 
putting dg А 


v») n "gain EN). t3 V/V o). (5) 


It is of En to consider a application of (4) 
to the cosmological problem of the mase-distribution 
of stars in the galaxy. A similar consideration should 
apply, and possibly even more plausibly, to the 
problem of the mass-distribution of galaxies. Fig. 1,” 
In which the values given are based on the data 
(pp. 334, 367) taken from Baker, R. H., "Astronomy" 

^ Van Nostrand Co., New York, 1950), is a plot of 
log N(M) against М1! (M is in units of the solar mass) 
where N(M) is the (relative) number of stars of mages 
equal to or exceeding M. ‘What is directly known 
from observation is the distribution of stars according 
to their Intrinsic luminosity—the lummoeity motion. 
The use of the observed mass—luminosity relation 
gives the distribution of stars &ooording to mass, 
that is, N(M) as a function of M. It will be observed 
that the pointe (log N(M), М1) lie almost on a 
straight hne. This makes rt likely, as is envisaged 
in some current cosmological theories, that stars 
have been formed as a result of some soft of a random 
fragmentation of dense pre-stellar matter (at an epoch 
about 3 x ee The process can be oon- 
ceived ва tion of volume, 


because Ae epoch oF fragmentation the material 
p 
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oould be regarded aa of almost uniform density (of 
tbe order of nuclear density of matter). It is indeed 
remarkable that the distribution law (4) acoords as well 
as it does with the observed distribution of stars in 
the Milky Way. A more detailed account of this 
investigation will appear in the Prooesdings of the 
National Institute of Soiences, India. . 

Е. С. AuLvox 

D. 8. КотнАвт 

University of Delhi. 
May 21. 3 

1 Feller, W., Phys. Res., 57, 906 (1940). 
* Goudmmn!i, 8., Rew. Afod. Phys, 17, 321 (1045). 
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Thermoelectric Power and the Bauschinger 
Effect 


„Irt has been propoeed!:! that the Bauschinger effect 
which occurs in face-cantred cubic metals after a 
ee ee 
to the rearrangement of dislocations at the beginnmg 
of the reversal of strain, If we rather crudely reckon 
that changes of thermoelectric power and electric 
resistance are measures of the total disorder in a lattice, 
then these should remain constant during the 
Bauschinger strain, though increasing during previous 
and subsequent plastic strain, because during the 
Bauschinger strain the total disorder in the lattice 
is not moreasing, but merely being re-arranged. 

Prelimmary measurements of the thermoelectric 
power of copper now support this view. We have 
measured. the o power of 99-9 per cant 
copper as a function of plastic shear strain, using 
tormon and reverse torsion of a thin-walled tube. 
The change of thermoelectric power during a wni- 
directional plastio shear strain of 1 per cent is very 
small, and the change durmg the Bauschinger strain 
is even smaller, do that even when all precautions 
are taken the overall accuracy is not as high as might 
be desired. In our i ta the ends of the speci- 
men аге maintained at 10° and 80? О. respectively, 
and the thermal e.m.f. is measured to an accuracy 
of 5 x 10-4 V./deg. C. by & null method using a 
Paschen galvanometer as detector. 

Six tests were carried out. Hach specimen was first 
deformed by the application of a streas + o “then 
unloaded, and а negative stress applied in suitable 
increments until it exceeded — c,. In these tests 
the stress c, had values between 550 kgm./om.* and 
1,100 kgm./om.*, corresponding to strains between 
10 and 80 per cent. In each test the mean rate of 
increase of thermoelectric power with plastio shear 
strain during the Bauschinger strain (that is, between 
+ с, and — c,) was compared with the megn rate of 
increase — с, was and their ratio 
determined. This ratio is found to lie within the 
range 29 + 21 рег oent. We therefore oonolude that 
durmg the Bauschinger strain the increase of dis- 
order in the lattice ів decidedly smaller than during 
ordinary unidirectional plastic strain. 

It may be argued that though the Bauschi 
strain is attributed to the rearrangement of 
locations, changes in thermoelectric power are more 
probably due to changes in the number of vacancies 
and interstitial atoms present, as suggested by 
Seitz’ for the case of electric resistano’. This differ- 
ence is of no significance if we assume that vacancies 
and interstitial atoms are formed aa a result of the- 
intersection of screw dislocations; d the 
Bausthinger stram the dislocations are ed ыз» 
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р eath moving а distance equal to their mean distance 
apart’, eo that to а first approximatian.no disloca- 
tions croeB each other, and relatively few vacancies 
or interstitial atoms are generated. 
i + R. L. ‘WOOLLEY 
_ Natural Philosophy Department, j 
St. Andrews University. ` - 
` June 2. ` 
Woolley, R. L. Plu. Mag., 44 597 (1963). 
* Polakowaki, X. H., Nature, 168, 838 (1081). 
Batx, Fy “Advances tn Physic", 1, 43 (1054). 


Simplified Particle-size Calculations 
PARTIOLE-HIEm analysis by microscopical methods 
oe var ac of measurements which then 
numeri is to give estimates of average 
diameters, specific surface, eto. When, as is often 
the case, particle sizes are log-normally distributed, 
tedious summation of powers of the .sizes сап be 
avoided if the cumulative distribution is plotted on 
log-probebility paper’. From this, estimates of the 
mean, 7, and standard deviation, c, of the distribution 
of log sizes can be read off; from these two values 
can be calculated any of the many kinds of average 
which are used m this work. If D be such an average, 
the general equation for this purpose ів: 


` log D = YJ + co, (1) 


where the value of o depends only on the kind of ~- 


average, D, that is being calculated’. 
Even this oalculation can be avoided, and а simple 


completely graphical method substituted with little , 


logs of precision. 

If we regard the (linear) absciasa scale (see Fig. 1) 
as the normal deviate z with origin at the 50 per cant 
point, the line drawn on probability paper has the 
equation : 


Y = ў Yo (3) 


` If one unit of y (between particle sizes of 1 and 
10, or 10 and 100) oooupies a distance A on the 
paper and one unit of s a distance B (the distance 
between the 0-1 per oent and 99-9 per cent abscissa 
ig. 6-2B), equation (2) becomes : 

| А 

-Y = 

Y + з % (3) 
where Y, 2 are oo-ordinatee in unita of distance and 
Y is then the ordinate corresponding to 9. 
y 
2 


Y x 
3A 1 ке 








Fig. 1. 


Graphical method urng logartihmio probabibty paper 
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Р LI 
The line through the point; Z = 0, y =F" 


( 0, y = 2, e) normal to (8) will be: 


B’ BZ 
=B „.„54 4 
Y و‎ (4) 


and will meet the Z-axis at Z = Bo c. - 
The ordinate of (3) corresponding to this value of 2, 


namely, E 
Y = Y + Aoc! 
is equivalent to: y = f + са? = log D, and gives 


‘the- average that is sought. 


The scale-factors A, B are constant for.any one 
kind of probebility paper, and о depends only on 
the average diameter being eetimated.  Henoe the 

a ` 
point Z = 0, Y = P" o is independent of tho sample 


of sizes and oan be determined beforoband for each 
&verage diameter. d А 

There are oooasiong,also when very approximate 
resultes will suffloe and are needed rapidly; the 
number of particles measured and the calculation 
can then both be greatly reduced. It is necessary 
only to pick out and measure the largest particle 
and the smallest particle of the sample and to make 
a rough estimate of the total number, n, of particles 
that oould have been measured. 

lf y, уң are the logarithms of the largest and 
smallest particle sizes, their mid-range (у, + ya) 
provides an estimate of the mean g, and from the 
range the standard deviation с oan be estimated as 


2 (y, — ya), where w is roughly the expected range 
in samples of n. The value of w depends on n and 
can be chosen from the following table, which is 


based on Trppett/'s table’ and ia sufficient for this 
approximate method. 7 


It must be borne m mind not only that this method 
is approximate and not efficient but that, as in all 
cases where range and mid-range are used as estima- 


"tors, the resulta can be affected, without rt being 


known, either by truncation of the sample or by the 
presence in the sample of exceptionally large "or 
small particles which do not belong to the population 
of particles under consideration. Thus it is reoom- 
mended that this method is best used as a rough 
check on calculations by some longer method, or for 
obtaining quickly approximate information from a 
sample of a material about which something is 
already known, so that an unexpectedly large or 
small estimate of o oan be recognized and regarded 


with suspicion. 
C. Н. Latan-Dvucmons 


+ : Hatoh, T., and Choate, 8. P., J. Frenbia Inst., 907, 309 (1020). 


eo (Finan Tab: Oops REY Fork, 


* Herdan, ia ренде Btatletios” (Eleevier Pub. Co, Amster- 
‘ Leigh-Dugmore, О. H., Trans. Ian Rubber Industry, 29, 02 (1053), 
ы L. H; O, Biometrika, 17, 864 (1925). 
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FORTHCOMING EVENTS 


(kosting marked with an asterish * is open to the publio) 


Tuesday, September 2| —Friday, September 24 
on en OY NAYAL ARCHITECTS (at the Wlectrio Hall, Torquay) 


x 


4 


А ааа: September 22—Friday, September 24 - 
NATIONAL BMOXS ABATIDONET BoOTRTY (at Boxrborough).—T wenty- 
first Annual Conference. 


Thursday, September sd 
ош AXD COLOUR CHEuINTS' ASSOCIATION (In 


Theatre, 
Universi Gower B Tan Сао + 1030 ат — 
rie pe logy and a Pia nd e 
ME September 24 
Iuocnxxi t of Biochemistry, The 
, University, Semel To. unie ЧЫ en Dp DP ien RR 
Eerhibitzon oed Lo Tondon, e wA tö goes 
, & m. » 
FBS: M “Diffusion and Yam Таро) n uber" Tubes" (38th сар, 


Friday, September merida September 25 
Boanerr or EA TAD ا‎ за in the largo Ohom етиу 
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THE OPPENHEIMER CASE 


НЕ decision of the Atomic Energy Commission 

by & vote of four to one, as announced on June 
20, that Dr. J. R. Oppenheimer should be denied 
access to restricted data because, on the record 
before the Commiasion, he was not entitled to the 
continued confidence of the Government and of the 
Commision “because of the proof of fundamental 
defecta in his ‘character’ " is, of course, a matter of 
domestic policy within the United States. Even had, 
however, Great Britein and the United States not 
been somewhat “mixed up” (Sir Wmston Churchill’s 
phrase) in the early development of the atom bomb, 
the termination in this manner of the Government 
career of one who had rendered such outstanding 
services in this fleld could not but be a matter of 
profound interest, if not concern, to scientific circles 
in Britain. His services could scarcely be utilized, 
for example, by the European Organization for 
Nuclear Research ог the new international agency 
to promote the use of atomio energy for peaceful 
purposes without some embarrassment or at least 
raising some awkward questions for the United 
Btates. Moreover, as the B.B.C. Reith Lecturer of 
1953, Dr. Oppenheimer’s name and achievements in 
science have been brought before millions with whom 
they might otherwise have been unfamiliar. The last 
of the lectures waa delivered several weoks before Dr. 
Oppenhermer was notified, on December 23, that his 
security clearance had been suspended. Nevertheless, 
the shook to public opinion generally is sufficiently 
great for a clear understanding of what has really 
taken place and what is implied in the decision to be 
matters of public importance as well as of scientific 
interest. 

On the scientific mde there are other important 
aspects. It has been generally known in Britein that 
before the Atomic Energy Commission announced ite 
decision, and while the Personnel Security Board, 
appointed by the Commission, under the chairman- 
ship of Mr. Gordon Gray, was conducting ita hearmg, 
numerous leading American scientista had affirmed 
their faith in Dr. Oppenheimer, and Dr. Du Bridge and 
Mr. Gordon Dean, a former chairman of the Atomic 
Energy Commission, had made statements ш his 
support. The Executive Committee of the Federation 
of American Scientists and a number of physicists at 
the University of Illinois, many of whom had been 
closely associated with Dr. Oppenheimer, had 
testifled to his loyalty and expressed concern at his 
suspension. Moreover, the recommendation of the 
Personnel Security Board that it would not be clearly 
consistent with the security interests of the United 
States to reinstate Dr. Oppenheimer’s clearance 
rested on the opinion of the chairman, Mr. Cordon 
Gray, and one member -of the Board, Mr. T. A. 
Morgan, and was opposed by Dr. W. V. Evans, the 
Bole scientist on the Board, who reoommended that 
Dr. Oppenhermer's clearance be reinstated. Further, 
the dissentient from the Atomic Energy Commission's 
decision was also a scientist, Dr. H. D. Smyth, well 
known as the author of the Smyth Report of 
1945. 
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In such circumstances some attempt to appraise 
the situation impartially is essential, if only to avoid 
migunderstendmg or recriminations between partners 
in what was once a joint enterprise and which may 
in the fyture become increasingly one again. This is 
the more essential in that the circumstances in which 
the inquiry into Dr. Oppenheimer’s loyalty was re- 
opened are such as to confuse the real issues—issues 
` which are of importance to scientista everywhere, 
arid nob sunply for those concerned with nuolear 
physics or the development of atomio energy in the 
United States. Fortunately, they have been well 
stated, independently of the Oppenheimer oase, by 
Amerioan writers themselves such as Prof. W. 
Gellhorn, Prof. H. 8. Commager, and recently by 
N. D. K. Price m his "Government and Science”. 

The Personnel Security Board iteelf was obvioualy 
aware of the importance of having some such yard- 


stick by which to reach its decision after hearmg ` 


about ‘forty witnesses, moluding Dr. Oppenheimer, 
and examinmg some three thousand pages of 
testimony. In the twenty-three pages of its own 
findings and recommendations it attempts to set 
forth frankly some of these major issues and questions 
which it recognizes as poasibly even more important 
than the outcome of the mquiry iteelf. Moreover, 
` both the concurring and the dissenting opinions of 
the Atomic Energy Oommissioners indicate & certain 
confusion of thought and plash of opinion over the 
ideas of loyalty and activity and the extent to which 
they can be fostered in a free community and the 
means by which’ it is possible to do во. 

First, however, it should be said that the texts of 
the principal documenta and letters of the Personnel 
Security Board, the Atomic Energy Commission 
and its general manager now published leave no 
doubt as to the fairness and thoroughness of the 
inquiry. To this, Mr. L. K. Garrison, Dr. Oppen- 
heimer's attorney, pays generous testimony. Some 
of the assumptions made by Mr. Gray and his 
colleagues in reaching their findings may be naive 
. and their soundness is questionable ; but there can 
be no question that they have carried out, with 
outstanding patience, consideration and integrity, a 
diffloult task which had been handed to them in 
consequence of a change in the security regulations 
of the United States and in the climate of opinion. 

That fact must be kept m mind if we are to under- 
stand the apparent inconsistency between the Board’s 
vindication of Dr. Oppenheimer’s loyalty and dis- 
cretion and the recommendation that he should not 
be reinstated. Dr. Oppenheimer, as is known to all 
scientists, took & leading part in developing the 
atom bomb in the United States, and his work for 
the Atomic Energy Commission віпое the War has 
been highly praised by the chairman of that Oom- 
mision. Of his services here the Security Board says : 


` “The impact of his influence was felt immediately 
and increased progressively as his services were used. 
The Nation owes these scientists, we believe, a great 
debt of gratitude for loyal and magnificent Bervioe. 
This is. particularly true with respect to Dr. Oppen- 
heimer". 
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On the loyalty iasue, in recording their conclusion 
that Dr. Oppenheimer ів a loyal citizen, it adde: 
"The Board believes, however, that there is no 
indication of disloyalty on the part of Dr. Oppen- 
heimer by reason of any present Communist affilia- 
tion, despite Dr. Oppenheimer’s poor judgment m 
continuing some of his past associations into the 
present. Furthermore, the Board’ had before it 
eloquent and convincing testimony of Dr. Oppen- 
heimer's deep devotion to his country in recent years 
and a multitude bo pacis ы ec 


‘service m all sorta of government un 


тШ раки called an. гагара а: 
as в consultant. The Board was impressed by 
the fact that even those who were critical of Dr. 
Op °в judgment and &otivities or lack of 
activities, without exception, testified to their belief 
in his loyalty”. 


In spite of this clear conclusion that Dr. Oppen- 
heimer is a loyal citizen, the majority of the Board 
were un&ble to recommend that “the reinstatement 
of his clearance would not be a danger to the common 
defence and seourity’’. The case, as has already been 
indicated, was reopened because of a change in the 
security regulations and in the climate of national 
opinion. The sccusations against Dr. Oppenheimer 
considered by the Board fall mto two mam oate- 
gories: those which concern his contacts prior to 
1943 with Communists or Communist-sponsored 
groups; and those which relate to his opposition 
later to the development of the thermonuclear or 
hydrogen bomb. 

Of thé first, the majority of the Board found that 
Dr. Oppenheimer's “continuing conduct and assooia- 
tions have refléoted a serious disregard for the 
requirements of the security system”, and they also 
found “в susceptibility to influence which could have 
serious imploations for the security interests of the 
country’. Of the second they found that his conduct 
in the hydrogen bomb programme was “sufficiently 
disturbing as to raise a doubt whether his further 
participation, if characterized by the same attitudes 
in a Government programme relating to the national 
defence, would be clearly consistant with” the best 
interests of security". 

In reaching ite’ decision on the first eet of facta, 
which were substantially known to military imtel- 
ligence when Dr. Oppenheimer was placed in charge 
of the atom bomb development at Los Alamos and 
to the Atomic Energy Commiasion when he became 
chairman of the General Advisory Committee of that 
Commission, the Security Board has obviously been 
influenced by the climate of opinion and the doctrine 
of guilt by association against which Prof. Commager 
protested with such clarity and force. Admittedly, 
Dr. Oppenheimer has shown poor judgment in contin- 
uing some of his past associations; but, ва the Board 
itself pointe out, his sympathetic interests diminished 
from 1942 to apparent complete rejection in 1946, 
and -they are in part family associations. It aaks, 
indeed, the question whether an individual, who has 
been a member of the Communist Party or closely 
associated with it, oan later on so comport himself 
personally, so clearly demonstrate a renunciation of 
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interest and sympathy, so unequivocally display his 
zeal for his country and ita security as to overcome the 
presumption of security risk. The Board believes this 
to be possible and that it should be a part of the 
security policy of the United States; bub in making 
this assumption, it appears also to be making the 
natve if not arrogant concept that, in ite own words, 
“the Government can search its own soul and the soul 
of an individual whose relationship to his Government 
is in question with full protection of the rights and 
interests of both". 

Such preecienge has scarcely been claimed even 
under в totalitarian regime, and it is diffloult also to 
accept the Board’s contention that the proceedings 
have shown that such investigations oan be conducted 
with complete disregard of publio clamour and private 
pressures. That such investigations oan be con- 
ducted calmly, fairly and with dignity signifies little 
in comparison with the harm which they are liable 
to do to creative and sensitive minds. The charges 
brought against Dr. Oppenheimer required examina- 
tion when they were first made; but the Editorial 
Board of the Bulletin of the Atomic Sotentists will not 
be the only body to whom it will seam contrary to both 
decency and common-sense to revive them now from 
the relevance to which a brilliant record of national 
service had relegated them. To do so seems to make 
a particular security system the master rather than 
the servant of national interest. 

The Security Board does mdeed seem to be uneasy 
on this soore. It points out that the protection and 
support of the entire security system itself has had 
insufficient public attention, and at least by implica- 
tion it admits the right of oritioimn of, or dissent 
from, that syatem. Having gone so far it fails, how- 
sever, to recognize that any particular security system 
may in its structure or administration have defects 
which mpeir the dynamic and creative elementa which 
«nre the real source of national strength. “Ib seems 
+o us", writes the Editorial Board of the Bulletin 
=] the Atom4o Sctenitsts, “a breach of faith on 
Bthe part of the Government to call upon a man to 


“assume such heavy responsibilities in full knowledge - 


wof his life history and then, after he has demon- 
wstrably done his best and given the most valuable 
«service to the nation, to use the facta which were 
substantially known all the time to cast aspersions 
«m his integrity". Others may well feel that in 
waooepting а task which should not have been given 
Wbo ib, the Security Board was led into making claims 
of competence in areas where it had no title. ° 
The real iasue here was, in face of the new security 
regulations, whether, as a matter of national policy, 
Dr. Oppenheimer should be employed regardless of 
the narrow standards laid down for screening a typist 
wor в clerk. Perhaps only the United States could have 
mppared the time and energy of distinguished men 
to discover whether Dr. Oppenheimer was a security 
«risk according to ita standards. Unquestionably he 
was, ‘but having regard to the framework of American 
Philosophy it was not right to expect the Seourity 
Board to make any such distinction even on the 
meround of critical national need. Only the President 
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can fairly accept responsibility for any auch decision, 
nor oan he evade the final responsibility if the climate 
of opinion forces on the Executive changes in the 
ر‎ yen rials esiga the real eens os 
the nation. 

One further passage in {һә Seourity Board's 
findings touches on a particular aspect of this 
question. It was repeatedly confronted with the 
question whether, in determining the security status 
of a scientist, the Government must take into account 
the reactions of, and the possible impect upon, all 
other soientista. Even here, however, the Board 
scarcely seams to appreciate the effect of security 
inquiries and procedure upon scientiflo and other 
creative work. The Board recognizes that it is en- 
oouraging evidence of the vitality of society when во 
many scientists spring to the defence of one who is 
regarded as unfairly attacked ; but the deeper issue 
that an ill-judged security system may endanger the 
roota of security is not recognized. It is not that 
scientists, for example, claim any special privilege to 
be еы from security regulations or inquiries. The 

Board itself testifies to their loyalty and respons- 
ibility. The Oppenheimer longo does, however, seem 
to raise the fundamental issue of the appropriatencas 
of the whole security system and whether its structure 
or administration are not, in fact, eroding the bams 
of a free society. 

The second group of accusations regarding Dr. 
Oppenhemer’s opposition to the development of the 
hydrogen bomb raises an equally fundamental issue. 
The Security Board found that Dr. Oppenheimer's 
conduct was sufficiently disturbing as to raise a doubt 
as to whether his future participation, if characterized. 
by the same attitudes in a Government programme 
relating to the national defence, would be clearly 
consistent with the best interesta of security. This 
finding 1s in contrast, aa Mr. Garrison pointed out in 
the letter already quoted, with the fact that the bagjo 
allegations in this matter were regarded as disproved. 
The Board agreed that Dr. Oppenheimer's opposition 
to the hydrogen bomb programme “involved no lack 
of loyalty to the United States, or attachment to 
the Soviet Union”, that his opinions regarding the 
development of the hydrogen bomb were shared by 
other competent and devoted individuals, both in 
and out of Government, and that it could be assumed 
that these opinions were motivated by deep moral 
conviction”. After the decisions in January 1950 to 
proceed with the development of the hydrogen bomb, 
Dr. Oppenheimer did not oppose the project in & 
positive or open manner, nor did he decline to 
co-operate in the project, and the allegations that he 
urged other scientists nob to work on the hydrogen 
bomb programme were unfounded. 

Nevertheless, the Security Board oonoluded that 
the “security interesta of the United States were 
affected by Dr. Oppenheimer's attitude because they 
believed that, had Dr. Oppenheimer given his 
enthusiastic support to the programme, a concerted 
effort would have been initiated at an earlier date 
and because, following the President’s decision, he 
did not show the enthusiastic support for the pro- 
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atomic adviser to the Government under the’ ciroum; 
stances”. Dt. Garrison argues that the injection into 
a security case of а acientist’s alleged lack of enthu- 
віват for в particular programme is fraught with 
grave consequences to the United States, and his 
contention is supported by comments of other 


scientista which indicate that this is the aspect that . 


the majority of scientists in the States find moet 
disturbing. 

"How сап в scientist”, asks Mr. Garrison, ‘risk 
advising the Government if he is told at some later 
day,a security board may weigh in the balance the 

, degree of his enthusiasm for some official programme, 
or that he may be held accountable for a failure to 
communicate to the scientific community his full 

~ acceptance of such a programme ?'; The Security 
Board: did not find that Dr. Oppenheimer urgéd 
other scientists not to work on the hydrogen bomb 
programme, although it believes that enthusiastic 
support on his part would have encouraged other 
leading seientjsts to work on it. Nevertheless, it 
found that “if Dr. Oppenheimer had enthusiastically 
supported the thermonuclear programme before or 
after the determination of national policy, the 
hydrogen bomb project would have been pursued 
with oonsiderably more vigour, thus imoreasing the 
possibility of certain success in this field”. 

To argue thus introduces an entirely new standard 
of acceptability for employment as в technical 
adviser. It has not previously been suggested that 
& government employee or consultant must give his 
enthumastic support to offical policy. Dr. Oppen- 
heimer was not alone in opposing the development 
“of the hydrogen bomb, at least in Bo far as his 

- opposition was based on the nuclear technology then 
existing. Nor does even the Security Board challenge 
Dr. Oppenheimer’s right to hold moral or political 
opinions opposed to that development. It is admitted 
that when his opinion was rejected he co-operated 
loyally in the furtherance of the official programme; 
To dispense with his services on the ground of lack 
of enthusiasm, instead of doing so by exercising the 
right possessed by any government to change ite 
advisers without challenging either ther competence 
or their patriotism, involves grave risk that men of 
creative, original and independent minds will no 
longer care to enter the government service, or 
indeed be accepted for it, and, as Prof. A. Maobeath 
remarked at Belfast, the only safeguard against major 
mistakes has then gone. 

_ Mr. N-D. К. Price, writing on this issue of the 
hydrogen bomb before the Oppenheimer oase de- 

. veloped, remarked: “If there were any problem on 

which the highest public officials should accept their 
proper responsibility and in which scientific advisers 
should not be held socountable except for the 
accuracy of their scientific advice this was the 
problem. . . . Published articles that attack the 
motives of scientific advisers will obviously weaken 
the government's ability to get soientiflo advice”. 
The danger of alienating scientific advisers has 
been emphasized by Dr. Vannevar Bush in an article 
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which advocated an overhaul of the entire system of 
security clearance within the executive branch of the 
‘Government. ‘The comments of other scientists in 
the scientific press of the United States indicate that 
it is the security system, itself, rather than- Dr. 
Oppenheimer, that is on trial. The issue is one 
between the positive and the negative concepts of 
security. The lone soientiste on the Security Board 
and on the Atomic Energy Commission, attabhing 
first importance to the former, were of opinion that 
Dr. Oppenheimer's services should be retained ; their 
colleagues, guided by the negative concept, voted to- 
dispense with them. In this connexion it should be 
noted that the Security Board said: “It seemed to 
us that an alternative recommendation would be 
possible if we were allowed to exercise mature 
practioal judgment, without the rigid circumscription 
of regulations and ariteria established for us". 

There is one further comment to be made heré on 
the mtroduotion of this new concept of enthusiaam 
as fitness for service. That involves & threat to the 
freedom of the scientific conscience which seems, 
indeed, to have troubled the Commissioners. More 
important, however, even than the possible dis- 
couragement to first-class men from entering the 
service of their country, the introduction. of this 
criteria of enthusiasm destroys the real basis of 
advice. What a nation requires primarily of ite 
advisers is not enthusiasm but, responsibility. That 
is the condition on which advice is given, and it 
implies loyalty as well ва the judgment and the 
wisdom to select and apply the relevant knowledge. 
Responsibility does not and cannot condone the 
subordination of judgment to any political dootrine 
or policy. 

Once again, therefore, we are brought face to fane 
with the voice of power and responsibility. Unless 
our advisers are trusted and are allowed discretion, 
they cannot give us that in t judgment, that 
unimpeded inquiry and scrutiny which are the source 
of major and vital advances and tHe safeguard against 
major mistakes. Perhaps the most hopeful feature 
of the whole business is the extent to which these 
issues have been recognized by American scientists 
themselves. It is not so much the way in which 
they rallied in support of Dr. Oppenheimer, with 
whose opinions and judgments many of them have 
often disagreed. It is rather that they have recog: 
nized with remarkable unanimity that security 
regulations that enforce a decision which pute s 
blot not clearly justifiable on the reputation of ar 
outstanding American scientist; generate distrus 
between American scientists and their. government 
and endanger the readiness of government adviser 
to give the government the benefit of their bes 
thought, are themselves a danger to the security o! 
the country. 

Meanwhile, in the United States other atomi» 
scientists have had their zeal for them work dampe 
by what they regard as the unrealistió standard: 
applied in Dr. Oppenheimer’s case and may hesitate 
ir contracts with the Atomic Emerg 
Commission, (just as promising young scientists may 
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now prefer to geek employment elsewhere. Already 
secrecy regulations and the umpediment they offer to 
the free exchange of knowledge tend to discourage a 
certain type of the ablest young minds from entering 
this fleld. Once the opinion gains ground that воіеп- 
tists In government service have to work under such 
Testrittive conditions or ш such an atmosphere of 
suspicion that creative and original work and the 
spirit of free inquiry are inhibited, the quality of the 
State service will be irreparably 1mpeired. 

In Britain, as in the United States, national security 
depends primarily on the country’s ability to enlist 
in its service a sufficient p 
minds among ita scientists and technologists and 
allowing them to work under conditions which give 
full scope to ther originality and vitality. Seourity 
regulations which do not subserve this condition 
themselves endanger national security. The protests 
that have been forthooming over the Oppenheimer 
decision may mdeed offer some safeguard that it will 
not form ө precedent for ‘insidious encroachments 
by men of zeal, well-meaning but without under- 
standing”, which are the major threat to national 
security as well as freedom. More positively, it may 
perhaps be hoped that the co-operation which will 
be demanded if the United States is to participate 
effectively in the new world agency to promote the 
growth and spread of atomic energy for peaceful 
purposes, announced by President Eisenhower оп 
September 6, will itself encourage the realistic 
appraisal of the security system which American 
scientiste have urged and the formation of a climate 
of opinion in which the balance of freedom and 
seourity and the issues of responsibility and power 
are more clearly understood, and guarded with 
imagination and understanding as well as zeal. 

As has been said, the manner in which Dr. Oppen- 
heimer has been dismissed makes ıt difficult for the 
free world to avail itself of the services of the man 
whom Dr. Smyth describes as “опе of the most 
knowledgeable and lucid physicista we have” without 
raising awkward. issues. 

But the really important questions which the 
Seourity Board and the Atomic Energy Commiasion 
have left unanswered are not concerned with Dr. 
Oppenheimer at all, or at leest only indirectly. Was 
it really necessary for three such distinguished men 
to spend their time and energy on determining the 
answer to & question which was obvious to common 
sense ? Apart from the question whether even the 
most richly endowed nation oan afford to divert an 
unlimited amount of its man-power to security 
investigations, the contrast between the ambiguous 
answers produced after so much voluminous inquiry 
and the swiftness and perspicacity with which Sir 
John Woods's committee investigating the Crichel 
Down episode m Britain reported on issues touching 
the public interest no less vitally is startling. Almost 
inevitably 16 suggests that there may be substance 
in what some American scientists are saying, and 
that Dr. Oppenheimer has been dismissed because 
his opinions were unpalatable to the authorities, and 
particularly the military authorities, who have chosen 
this retrograde method of removing an adviser Bo as 


NATURE 


топ of the ablest, 


573 


to minimize the posmbility that others may avail 
themselves of his advice or services. Meanwhile, 
grave damage has been done to the co-operation and 
understanding between scientists and government, 
without which no effective system of defence can 
to-day be developed. To establish oonditions in 
which the scientific adviser can make his full and 
most effective contribution to the tasks of defence 
and of peace is an imperative over-riding neceasity 
for the free world, and until clear answers are given 
to the questions which are raised by the case of Dr. 
Oppenheimer the belief may well grow that its 
significance 18 to be seen, not in comparison with the 
recent Crichel Down. episode, but in the analogy with 
the case of Dr. Dreyfus two generations ago. 


SIR WILLIAM PETTY: A GENIUS 
OF THE SEVENTEENTH CENTURY 


Sir William Petty 
Portrait of a Genius. By E. Strauss. Рр. 260. 
(London: The Bodley Head, 1954.) 25s. net. 

HE mid-seventeenth century was for England 

an exciting and expansive era. Increasing 
population and wealth, with accompanying changes 
in the structure of society, created new problems of 
political organization ; the development of industrial 
technique and sea-borne trade gave a new importance 
to commercial policy ; and the scientiflo movement 
offered not only the greatest mtellectual stimulus of 
the time, but provided also a hope that through ite 
mastery of Nature the material progreses of mankind 
would steadily advance. Many reactions to tho 
opportunity of the age were possible. Some men 
prospered in wealth while understanding little of the 
changes that had made their success possible. Others 
who achieved distinction in science or philosophy 
were passive to the social currents by which they 
were borne. A peculiar interest in the career of Sir 
William Petty (1623-87) is that he was of both 
campe—a parvenu opportunist who had won wealth 
and title by exploiting the devastation of Ireland, 
and at the same time & philosopher, the father of 
рше economy and an Original Fellow of the 

oyal Society. 

In в tough society Petty waa no weakling, as Mr. 
E. Strauss shows. He was ambitious to ree in the 
world, and not too scrupulous. Ап accident took 
him from the sea to a Jesuit College ; a little learning 
brought him to Oxford, the medical profession and 
to many useful friends. But Petty was destined to 
be neither a Sydenham nor a Radoliffe. Ireland 
called him, as it had called all adventurers since 
Elizabeth’s reign. Although he began with little 
capital, the Down Survey and the distribution of 
land to Cromwell's veterans yielded him a wonderful 
opening, 89 that by outwittmg the administration 
and shrewd bargaining with the soldiers he 
possessed of at least thirty thousand acres an 
heritage of litigation. 

With wealth assured, Petty’s ambition turned to 
politics. Mr. Strauss analyses the means by which 
this servant of the Cronrwellian régime secured some- 
thing more than tolerance from the restored Stuarts. 
He won rather lees by his change of heart than some 
of his colleagues in the Royal Society. His massivo 
proposals for increasing population, production end 
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revenue were ignored. Even the scientists were 

indifferent to his venture with the 
double-bottomed boat. This was partly because (aa 
Mr. Strauss says) Petty preserved ideals and policies 
which were.no-longer in favour, such as opposition 
to the aggrandipgernent of France; but it was also 
no doubt due to a more fundamental disability. 
Attractive ag he was to his friends, and greatly as he 
impressed them by his intellectual capacity, Petty 
was & more diffoult character than Mr. Strauss seema 
willmg to admit. His one great exercise in authority 
and administration—the Down Survey—proves that 
he had a superlative ability for arousing hostility 
and envy; and there is no sign that their main 
cause, Petty’s love of money, diminished with age. 
Rather, his every scheme for enriching England was 
designed to enrich Petty, too. Perhaps, as with 
other philogopher-kings, it waa best for the philo- 
sopher in Petty that his kingship should remain 
frustrated. 

It is when he comes to examine Petty's writings 
on political economy that Mr. Bürause's claim of 
genius is best sustained. The Down Survey (1655-56) 
was indeed an astonishing feat of organisation, but 
it should be remembered that it waa affected with 


the sid of a disciplined military force ; m са 
as the Survey waa for the cartogra 
Petty contributed nothing to i do. уйсун M 


surveying methods. Jt was in his riper years.as а 
cabinet stateaman, in the many that remained 

ublished until after his dea th, that the 

power of Petty’s mind were revealed. For if his 
стоса for the demographic and economics reform 
of England were often fanciful in detail they were 
based on theoretical oonoeptions which (in. Mr. 
See коны о пеше лы ою Tor Se 
growth of economic soenoe up to the time 
of Adam Smith, David Rioerdo and Karl Marr". 
The foundation of these tions was Petty’s 
notion of wealth, far шты from the .orude 
quio ое A SARR FD ушш. 
as residing in а dense and 
Only lees Sas Hia Geach ct dw Erb eco of 
statistical i tion, though Mr. Strauss concludes 
that John Graunt’s share in the authorship of the 
famous “Observations upon the London Bills of 
Mortality . . .” was far from trivial. Petty’s oon- 
chusions were necessarily often based on numerical 
conjectures, and he added nothing to the mathe- 
matical aspects of this subject; what he did do was 
to indicate the kind of information that oould use- 
fully be collected, and the type.of answer that 
statesmen and administrators could extract from it. 
"As a natural scientist, on the other hand, Petty 
had no great merit. His Baconian ideas were rendered 
outmoded by the growth pf disinterested research in 


1687 that “As for Mr. Newton’s book, I would give 
£500 to have been the author of it". His one great 
adventure in applied science, the double-bottomed 
boat, proved в di failure. In navigation, as in 
politics, the brilliant amateur was outdistanced by 
plodding professionals. 

' Mr. Strauss has given a full and jnteresting account 
of this extraordinary career, which is a fitting supple- 
ment to Lord Lansdowne’s volumes of twenty-five 
years ago. Ep pens эрер рн PE var Restoring apes 
context, and evaluated skilfully the merit of his 
varied writings. If ih seaking to justify the unbounded 
admiration felt by many better-known contem- 
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ies (inoluding John Evelyn and Sarguel Pepys) 
or this rather negleoted figure in the “oentury of 
genius”, Mr. Strauss has made some claims for Petty 
of which the strength is not immediately obvious, he 
haa nevertheless given a fair picture of the weak- 
nesses in Petty’s intellect and character. -He has 
written an excellent book. А. В. HALL 





MINERALS USED IN INDUSTRY 


_ Minerals for the Chemical and Allied Industries 


By Sydney J. Johnstone. Pp. 692. (London: 
Chapman and Hall Ltd., 1954.) 75s. net.  ' 
HIS ів а concise, encyclopedic account of the 
sources, properties, uses and standard speoifloe- 
tions of a great variety of mineral subefanoes that 
now find application in modern chemical and related 
industries and, incidentally, in the 
industry. The term ‘mineral’, as used here, is to be 
interpreted in its very broadest sense, implying 
substances obtained out of the earth, either directly, 
or indirectly from oomplex ores, and also oertam 
synthetic derivatives of such minerals. Thus, the 
main section headings include such diverse materials 
ва slate wasté, rhenium, wollastonite, perlite, mer- 
oury, nitrates and ochre. In fact, many of the 
minerals dealt with are described under sections 
bearing the name of the principal element or sub- 


titanium, iodine, sulphur, silos, and во on. The mam 
sections are in glphabetioal order, an arrangement 
doubtleas convenient to the commercial users for 
whom the book is primarily intended. An adequate 
index sasists in rapid reference to more specifo 
minerals. There is no mam heading for iton (в rather 
surprising omission), which seems to be accounted for 
by the fact that the materials described are essen- 
tially those in use or potentially useful for chemical 
rather than metallurgical industry, although in the 
case of many other metals their metallurgical 
applications receive mention. However, certain 
naturally occurring ferruginous minerals are included 
under other headings, and thé applications of other 
metals—for example, manganese and siroonium—in 
iron metallurgy are mentioned in the appropriate 
sections. 

The fact that this book has been prepared by the 
former of the Mineral Resources 
р ial Institute, London, who also 
served as head of the Commodities Section of the 
Ministry of Eoonomio Warfare during the Second 
World. War, is sufficient guarantee of ita authoritative 
character. It is based on a series of articles that he 
published in The Industrial Ohemtist and Chemical 
Moanafacturer between 1946 and 1949. Much new 
material has been incorporated, however, bringing 
the text thoroughly up to date; and accounts of a 
number of minerals not included in these artiolea 
have been added. Each section concludes with a 
selected bibliography of sources from which more 
detailed information is obtainable. Statistical details 
of sources and production in recent years are given, 
атоо а 
countries that were able to produce increased. pe even 
tities of certain materials during the War. 
material hás been collected from many widely 
scattered sources, and presented concisely in an 
eamly accessible form. 
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The book makes instructive reading for all inter- 
ested in economic minerals and their uses, and is 
particularly informative, for example, on the uses to 
which some of the rarer metals are now 
It will prove invaluable to the industrial chemist, for 
whom it is especially intended; but should aleo be 
useful, as a reference book, in those technical and. 
other eduoational establishments where the curriculum 
includes the economic applications ET M 
mineralogy- A. Еуїнв 


THE FIRST COLONIZATION OF 
BRITAIN BY FARMERS 


The Neolithic Cultures of the British Isles 

A Study of the Stone-using Agricultural Com- 
munities of Britain in the Second Millennium В.О. 
By Prof. Stuart Piggott. Pp. xix--420--12 plates. 
(Cambridge: At the University Prees, 1954.) 70s. 
net. ? 


the aid of soberly scientific imagination 

of fossilized behaviour that constitute the archmo- 
logical record have been here interpreted by Prof. 
Stuart Piggott as documenting the first colonization 
of the British Isles by farmers, the adaptations of 
their exotic cultures to the insular environment and 
the reactions of surviving Mesolithic ‘natives’ to the 
impact. The result is no tedious catalogue of invasions 
(though to explain the facta the author has to 
postulate at least six distinct bands of “Neolithic” 
apart from several groups of ‘Beaker 


folk”), but genuine history—at least economic 
i —as oonorete as the limitations of archmo- 
logical date allow; for example, the lively account 


of the autumn: round-up of stock in “oausewayed 
camps” is no product of fancy, but & legitimate 
inferenoe from obeerved phenomena that have been 
factually described. For the archmological data are 
here assembled, classified and presented so fully that 
& sceptical reader can discern possible inconsistencies 
even in statements that the author accepte (for 
example, & “cremation” of which no burnt bone 
survives ; the account of the Baltmglass cairn ів 
vitiated anly by a defect in the published plan that 
Prof. Piggott justiflably followed) and illustrated by 
figures and maps that are artistic as well aa instruo- 
tive. As в result, Prof. Piggott’s work is в standard 
and indispensable source-book from which all further 
work on the problems of the period must start. For 
problems stilt are left. 

Most of the material so exhaustively surveyed has 
been accumulated during the past twenty-five years, 
much in the decade, while some of the most 
reliable data are due to the author’s own excavations 
at well-selected sites. At the same time, Prof. Piggott 
has extracted every Borap of serviceable information 
from older accounts of digs into flint mines and long 
barrows. The interpretative concepts are likewise 
novel and original. As to chronology, the book's 
sub-title will advise the reader that the Neolithic 
period surveyed does not begin, as it would have a 
quarter of a oentury ago, with the end of the 
Pleistocene. Ita end will still surprise many readers ; 
“Neolithic” for Piggott does not end, as has been 


assumed. for the past fifty years, with the advent of | 


‘the Beaker folk". Though typologioally early bronze 
weapons are doubtless found, albeit very rarely, in 
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their graves, and exports on the Continent of Europe 
imply even the ‘contemporary existence of a school of 
local metallurgy at least in Ireland, societies here 
described undoubtedly continued to maintain purely 
Neolithjo tradrtions after the Beaker invasion and 
down to the rise of the Wessex culture. After all, 
on Montelius's system for Scandinavia, Neolithio IV 
coincides with Bronze Age I, and a similar usage 
would be legitimate here. 

The Beaker invaders are not here treated among 
“the stone-using agricultural communities of Britain” ; 
they are excluded not as consumers of metal ware, 
but as of "the novel rite of individual 
burial", “some form of collective burial appears 
to be characteristic of all the neolithio cultures here 
described".  Therewith, ‘collective burial” too ів 
given a novel sense, being applied to cremations 
interred m individual graves, if these are grouped in 
closed cameteries, as much as to the burial of several 

ns’ remains in a common tomb, to whioh 
ег rite the term had hitherto been restricted. 
Admitted oases of individual burial in “Neolithic” 
cultures are explained as due to the influence of the 
Beaker invaders, even though at Linch Hill such a 
burial was stratigraphically prior to an interment 
with a Beaker. 
too, and fruitful is Prof. Piggott’s concept 
of “Secondary Neolithic cultures", in which such 
elements as “сап be as intrusive” are 
“inextricably mixed with other features which have 
в long local ancestry in Mesolithic oulbures”, whereas 
the Primary cultures, associated with the first farmer- 
colonista, should represent “а virtual transfer of 
French early Neolithic traditions to this country". 
But in the sequel it is suggested that the distinctive 
secular monumenta of the oolonistg—the ''cause- 
wayed cempe” (which are really cattle oorrals}— 
together with the techniques of akin-dressing illus- 
trated in them, may be due to “mtermixture with 
indigenous hunter- fishers”, while their long barrows 
might have been as appositely compared to Meger 
lithic tombe in north-east Germany as to the terires 
allongés of Morbihan. On the other hand, Secondary 
Neolithio pottery of the Peterborough olas is so like 
the pitted ware of Sweden that the author inclines 
to regard ita “appearance as an indication of settle- 
ment in south-east England of people arriving by sea 
from Scandinavis’’. Now, since*the book went to tho 
press (in 1951), Becker has shown that the makers 
of pitted ware played just the same pert in the 
distribution of flint axes in Scandmavia as Secondary 
Neolithic folk played in Britain in the remarkable 
trade in axes from the Langdale, Penmaen Mawr 
and Antrim factories which systematic petrological 
examination has revealed recently, but m time for 
description by Prof. Piggott. This three-year interval 
between composition and publication must also be 
remembered in connexion with other co ng 
with North E material. The author just. 
failed to translate the older Denish-Swedish chrono- 
logica] terminology into that adopted during the 
past five years, and consequently seems to have 
inverted the chronological Apre between the 
Beacharra C and P hanes here, in во far 
as those aro deduced from North European parallels. 
In the precocious science of prehistoric archmology 
progress is so rapid and publication has become so 
slow that any book must be to some extent out of 
date when it is issued. Prof. Piggott has written an 
exhaustive and authoritative account of Neolithic 
Britain as it appeared in 1951. V. а. CHEDE 
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A Bibllog ae the Research In Tissue Culture, 
1884 to 19 


Oulivated in Vito]. Prepared by Margarets Н. 


Murray and Gertrude Kopeoh. Vol 1: А-К. А 
xxvii +840. . Vol. 2: L-Z. I 1-1742. (New 
York: Academio Press, Ino.; on: Academia 


E Ltd., 1958.) 24 dollars the set. ~ 


HIS monumental bibliography of the literature 
‘on tissue culture, which occupies two large 
: volumes, is indeed a remarkable achievement. The 
plan to produce this work was oónoeived in 1946 at 
the Hershey Conference and has been sponsored 
throughout by the Tissue Culture Commission, which 
was founded at this meeting, and by its successor, 
the Tissue Culture Association. When the scheme 
was first launched, the vast size of the literature was 
not fully realized, and the suthors and-sponsors had 


to surmount many unforeseen difficulties, both “ 


financial and editorial, before the project was at 


completed. 

In the preface, tissue culture is defined as “the 
maintenance of wolated portions of multicellular 
organisms in artificial oóntainers outside the indi- 
vidual for considerable periods of time”. To prepare 
the book, “29, 000 articles were read in their entirety” 
—a truly horrifying а from these, 15,000 


were selected aa being covered by the definition ; this 
number was expanded by ex азыт е ны 
86,000 entries. 


It is astonishing to discover how much work has 
° been done by means of the tissue culture technique 
in a wide variety of flelds. To have this axhaustive 
collection of references assembled in one book, how- 
ever large, is a blessing not only to all those who use 
the method, but also to many others who are con- 
cerned with the information provided by experiments 
on tissue cultures. The authors are to be warmly oon- 
gratulated on the scholarly way in which they have 
socomplished their formidable task, and they can 
"rest assured that grateful colleagues thro hout the 
world will “arise up and call [them] b 


Journal of the Institute of Metals 
Vol. 80, 1951-52. Editor: N. B. Vaughan. Pp. xvi 
198 +118 plates. (London: Institute of Metals, 1952) 


НЕ preeent volume is the first to appear in the 
" enlarged gise (11 in. x 9 in.) This new format 
has enabled diagrams and photographs to be repro- 
duced more satisfactorily ; but the volume of 728 
pages weighs more than 5j Ib. and is too heavy for 
convenient handling, while ita cloth binding is 
insufficiently strong to stand up to normal laboratory 
or library use. The volume contains seventy-seven. 
papers, and a further disadvantage of this large size 
is that a single reader in а library immobilızes seventy- 
ong papai pers hesides the one he is consulting. It is to 
oped, therefore, that future volumes will be 
eae and published at more ent intervals. 
Exoept for ite inconvenient t, the volume is 
excellent. It is well and clearly printed, and the 
standard of reproduction of tables, diagrams and 
photographs is admirable. The papers cover a wide 
range of subjects, and the majority can be read from 
the point of view of general scientific interest, quite 
apart from industrial applications. Work on the 
structure of metals and alloys ıa promment, and the 
volume includes the presidential addreas by Dr. O.-J. 
Smithells, the twenty-second Autumn Lecture on 
“леон and the Science of Metals” by Prof. 
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R. Piontelli, and tho forty-s9oond Máy Lecture by 
- Dr. J. J. P. Staudinger on "The Place of Plastica 
in the Order of Matter". There are also a summary 
of a discussion on metal economios and в sympoerum 
on equipment for the thermal treatment of non- 
ferrous metals and alloys. W. Номн-Котниву 


Synthetlc Organlc Chemlstry 
By Romeo B. Wagner and Prof. Harry D. Zook. Pp. 
xii4-887. (New York: John Wiley and Sons, Ino. ; 
London: Chapman and Hall, Ltd., 1958.) 92s. net. 
HIS comprehensive work ams at giving a 
concise summary of the chief synthetic methods 
used in “ку: ahemistry for preparing 
of single and dual function. For this purpose the 
authors have an exhaustive examination 
of twenty of the Jeading journals ‘and books i 
with organic chemistry ium 1919 to^1950. | 
The thirty-nine oh&pters bear such headings as 
acetylenic compounds, halides, ethers, lactones, 
isocyanates, amines, imines, hydrazinea, diazo and 
diazonium compounds, and sulphonic acids. Ав an 
illustrative. example,- Chapter 24, dealing with 
amines, adduces forty methods for preparing this type, 
including the reduction, or the hydrolysis, of various 
other types; degradation of amides, acyl azides and 
hydroxamio acids; гор dehydrogenation; and 
various ways of applying Grignard reagents. A short 
disouasion, with copious referencea for each method, 
is followed by twelve tables which summarize the 
preparative methods, yields ave physics! properties 
of some seven hundred individ compounds listed 
under the heads of amines, diamines, olefinic and 
acetylenic amines, halo- and hydroxy-amines, amino- 
ethers, -aldehydes, -ketones, -acida, -esters and 
-cyanidee. The chapter closes with a list of 561 
references to original sources finding mention in it. 
The enormous amount of information in this time- 
saving compendium is set out clearly and system- 
&tically, the book is well printed, and it oan be 
commended to organic chemists and biochemists as 
в reliable and up-to-date guide through the maze of 


modern synthetical methods. Jons Raan 
The Heron d 

By Frank A. Lowe. (New Naturalist Volume. e 
Pp. xiii+177+9 plates. (London: William Collins, 


Sons and Co., Ltd., 1954.) 18s. net. 
OOKS about birds continue to come from the 
publishers in steady numbers and are evidence 


„of tho ever E appreciation of ornithology. Ine 


“The Heron A. Lowe has written an inter- 
esting а а &n exoellent addition to the 
"New Naturalist” series of volumes. Based on long 
observation of the heron breeding colony m Dame 
Wood, Lancashire, his book ranges over world dis- 
tribution and populations, eae biology, the 
mechanics of flight and dispersal, the heron in history 
and folk-lore, eto. li ів a painstaking and thorougba 
survey, written іп an unpretentious style, that willl 
be read with pleasure alike by the experienced 
ornithologist and the recent recruit to the ranks os 
bird-lovers. 

The illustrations range from maps and didgrams to» 
"photographs taken in the wild, and include ae 
froniispiece & photograph in oolour of & heron &t ite» 
nest. Where all are so excellent, it seems invidious 
to carp; but ıt would certainly have been pleasing 
had тё been possible to inalude one or two heron- 
ротітана by outstanding artista, moluding an example 
of the heron in Japanese art. Faanoms Prrr 
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PHYSIOLOGICAL ASPECTS. OF THE HEATING AND VENTILATION 
OF HOUSES IN BRITAIN 


T the recent meeting in Oxford of the British 
Association, the first session of Section I 
(Physiology), held on September 2, dealt with 
various physiological aspects of heatmg and ventila- 
tion, the emphasis of the papers being on the require- 
menta of houses in Great Britain. 

In his mtroduction the chairmen, Dr. Thomas 
Bedford, gave a brief. survey of the results of recent 
studies of thermal comfort and the sseesmament of 
environmental warmth. It ово be concluded from 
recent research m the United States that for satis- 
factory ventilation the supply of fresh ar should be 
at the rate of not lees than 600 cu. ft./hr. for each 
person, and this standard had been accepted by the 
Egerton Committee as one of thg requirements for 
post-war housing. People doing light work during 
the winter months in Great Britain liked & tempera- 
ture of about 65° F. and were reasonably comfortable 
at temperatures of between 60 and 68°F. With a 
suitable tempereture there should be adequate but 
not excessive air movement. At room tures 
of about 65° Е. the am speed should be between 20 and 
40 ft.[mumn. At lower speeds complamte of stuffiness 
are likely, and at higher speeds sensitive persons will 
complain of draughts. 

Investigations have confirmed that with & given 
level of warmth most people find conditions pleasanter 
when the boundary surfaces of a room are warmer 
than the air than when they are oooler.. It is unde- 
sirable that the warmth around the head should be 
appreciably ter than that near the floor. The 
gradient of air temperature over the height of a man 
should not be more than 5° Е. When a room is 
heated by panels embedded in the ceiling, the eleva- 
tion of the mean radiant ture at head-levél 
due to the warm ceiling should not exceed 4°F. 
Many buildings are now warmed by heating the 
floors. Research neerly completed shows that for 
sedentary people the temperature of the floor surface 
should not be higher than 75° F.; but people who are 
moving.&bout can tolerate a rather higher tempera- 
ture. These relate to rooms with an air 
temperature of t 65° F. 

Various scales of warmth have been used for re 
allowance for different combinations of the individ 
factors which make up the thermal environment. The 
best known of these is the American scale of effective 
temperature. This makes no iflo allowance for 
radiant heat, and during the Second World War it 
became necessary to attempt some adjustment of the 
scale to allow for radiation effects. Such an adjust- 
ment has been made by using the temperature of a 
black-globe thermometer instead of the air tempera- 
ture in calculating the effective temperature. Recent 
physiological research carried out at the R. N. Tropical 
Research Unit, Singapore, has shown that this 
method of adjustment gives good resulta. + " 

War-time studies have led to certam oriticiams of 
effective temperature as an index of the streas imposed 
by work in hot environments, but a recent study of 
the bases of these criticisms has led to the conclusion 
that effective temperature, properly used, remains a 
valuable index of warmth. Finally, it was suggested 
by Dr. Bedford that attention should be given to 
local methods of warming & person rather than the 
whole room or the whole house, ially with refer- 
ence to the requirements of the 


had asked: "Why overheat 100 tons of house and 
furniture, when all that is necessary is to warm 100 lb. 
of grandmother?" 

Prof. G. P. Crowden spoke on the heating and 
ventilation ta of dwellings. He outlined 
the climatic factors which affect the control of body 
temperature and the comfort of the individual, and 
then detailed the standards set out in the codes of 
practice drawn up by the British Standards Institu- 
tion. In livmg-rooms the temperature should lie 
between 60 and 68°F. and in bedrooms between 
55 and 57° Е. In both, the relative humidity should 
be between 80 and 65 per cent, with & freah air supply 
of 600 cu. ft./hr. per person. For kitchens a tempers- 
ture of 60° F. is specrfied, with a relatrve humidity of 
lees than 70 per cent, and the supply of fresh air 
should be at least 2,000 cu. ft./hr. 

Prof. Crowden then went on to describe testa that 
had been carried out in imental rooms of the 
type described as ‘kitchen/living-room’, with house- 
wives and men of varying ages as the i tal 
subjects. These tests showed that the provisions for 
heating and ventilation make it possible to maintain 
` the specified conditions. 

When housing schemes were again undertaken 
after the Second World War, ıt was evident that 
building resources would be stretched to the utmost, 
and methods of economy in building were examined. 
One obvious way of saving in both cost and materials 
was to reduce the heights of rooms. Generally it was 
not permissible to build houses with rooms lees than. 
8 ft. m height; but it was thought by many that 
rooms 7 ft. 8 in. in height would be quite sati . 
Others feared that houses with the lower ceilings would 
be unsatisfactory on grounds of health or of comfort. 
"Prof. Crowden described a survey of some trial houses 
that were built with rooms only 7 ft. 6 m. high. The 
families who lrved in them did so in comfort. Very 
few expressed the opinion that they would prefer 
higher rooms, and the majority had not noticed that 
the ceilings were lower than usual. The conditions 
specifled in the codes of practice were readily mam- 
tained in these houses. - 

When ordinary gas wash-boilers and cookers were 
used in small kitchens these became undesirably hot 
and steamy, and the air was contaminated with pro- 
ducts of combustion, unless the ventilation greatly 
exceeded the 2,000 ou. ft. of fresh air per hour laid 
down, or unless flues were provided to remove the 
products of combustion. 

Two examples were given of the failure of ocoupants 
to make use of provisions for ventilating their 
houses. one house the excessive use of draught- 
excluding devices made it rmpoasible to use a solid- 
fuel fire, while a fire made the air unpleasant, 
even though the Beating was inadequate. In the 
second example, the deliberate restrictuon of ventila- 
tion resulted in four deaths from carbon monoxide 
poisoning due to the incomplete combustion of coal gas. 

In а paper on problems of working conditions in 
the home, Dr. J. R. Brown described experiments 
in which women engaged in washing clothes were 
studied, the work being done without the aid of 
washing machines. Careful measurements were made 
of the thermal environment as the work proceeded, 
the subjective impressions of heat and of moisturo 


Dr. Е.Е. DuBois -of the experimental subjecte were noted, their blood 
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preesures and pulse-rates were measured and used for 
computing the Crampton index of vasomotor tone, 
and the electrical conductivity of the skin was 
measured. From experiments carried out under 
control conditions і was concluded that changes in 
the Crampton index were related to changes in 
thermal stress. The numerical value of tho index 
declined as the women subjects falt hotter and more 
fatigued. It has been found that, until the skin 
becomes visibly wet with sweat, there is a linear 
relation between its electrical conductivity and the 
number of active sweat glands. 
Eni lu Deneck dit о 
oItution. Domestic chimneys are responsible 
Coe a ion tons of smoke a year and for a million 
` tons of sulphur dioxide, and the solution to the prob- 
electricity 
and ooke—in proper balance. Problems of economics 
аз well as fuel technology arme here. Only one day's 
supply of gas can be stored, and it is impracticable to 
store electricity on a large scale, во that the main 
stand-by must necessarily be solid fuel. Coke should 
not be regarded as a surplus product arising from the 
manufacture of gas, but ra the needs for coke 
and for gas should be taken into &ooount together. 
People should regard coke as a valuable smokeless 


' fuel in ita own right, and not merely as partly-used 


Li 


coal. Dr. Parker thinks the problem is not insoluble. : 


In Britain, he said, people inaist on having open fires, 


‘and such fires are perhaps desirable in this olimate, 


but there is no of burning bitummous coal 
in guch fires without creating smoke. When conveo- 
tive methods of heating are used, people tend to 
demand an air temperature about 8° F. higher than 
ЖАК сырын heating. with сойо ишу creator fus] 
со tion. Ib might be that district 
heating should be extended; but with this form of 
heating it is usual to make & weekly charge for heat 
without reference to the quantity used, so that the 
consumer haa no incentive to practise eoohomy, with 
the result that the amount of fuel used per house with 
district heatmg is greater than with open fires. 

Mr. J. B. Dick spoke &boüt factors of design and 
construction affecting’ heating end ventilation in 
dwellings. It is the experience of the Building 
Research Station that, with an internal flue, about 
40 per cent of the heat from an open fire is delivered 
into the house, and with such a fire an acceptable 
. standard of comfort oan be obtained at lower cost 
‘than with a hot-water radiator. It is important nob 
to provide a heating system that will be too oostly for 
the hougeholder to maintein. 

Recent improvements in construction were de- 
soribed.- An 11-іһ. cavity wall with a foamed-slag 
inner leaf has an overall thermal transmittance of 
only two-thirds that of an 11-in. cavity wall entirely 
of brick, and-s transmittance of leas than half that of 
a solid 0-in. brick wall. The use of glass wool for roof 
insulation was described. Besides reducing fuel oon- 
sumption to maintain a given air temperature, good 
thermal insulation also raises the temperature of 
the inner surface of external walls and thus enhances 
comfort. Temperature gradients oan be caused by the 
convection from cold walls or windows. Better insulas- 
tion of the walls and tubular heaters beneath windows 
oan cure this. Floor heating also helpe to prevent 
these i and when heating is by the admission 
of warmed air this should enter at low level and air 
exita should be placed at high level. 

The maintained m houses depend not 


-~ only on the preferences of the occupants, but also on 
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the oost. Thus, in sotne, experimental houses the 
temperatures in the living-rooms at 0 p.m. commonly 
averaged 65° F., but during cold weather the figure 
foll to 60° Е. It was evident that the householders 
would not pay for the heat then required to maintain 
а temperature of 65° F. ی ا‎ 
some of the potential saving of fuel may not be 
realized because higher temperatures are likely to be 
maintained by the Henoe emphasis must 
be placed on better insulation without increased 
capital cost. One way in which this can be achieved 
is by use of the foamed-slag inner leaf in cavity walls. 
Dr. 0..G. who the discussion, 
believes that the problems of heating and ventilating 
factories and offices are easier than those relating to 
houses. Instrumental methods have been devised for 
the study of the indoor environment, and the diff- 
oulties that now arise are mainly economic. It is 
t to consider what could be done to provide 
comfortable warmth for aged people with limited 
resources. The high oost of coal has driven many 
people to use kerosene for supplementary heating. 
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AHMEDABAD TEXTILE INDUSTRY'S 
RESEARCH ASSOCIATION 


Ву Dr. VIKRAM A. ЭНА 
Director 

N April 10, Mr. Jawaharlal Nehru, Prime Minister 

of India, opened the new laboratory building at 
Navrangpura, Ahmedabad 9, of the Ahmedabad 
Textile Industry’s Research Association, the 
foundation stone of which was laid in November 
1950 by the late Sardar Vallabhbhai Patel, Deputy 
Prime Minister of India. The Association ia modelled 
on the eame lines as the research associations in Great 
Britam, and this constitutes the first enterprise of rte 
kind m which industry and the Government of India 
have co-operated in the field of research. The past 
five years have witnessed the growth in India of & 
chain of national laboratories inspired by Sir Shanti 
Bhatnagar, director of the Council of Scientific and 
Industrial Research, and Sir Shanti has also been 
actively associated with the growth and development 
of the new Association at Ahmedabad, which is the 
second largest centre of the textile industry in India. 

The idea of establishing a textile research laboratory 
maintained by the joint effort of industry and the 
Government òf India was first conceived by the 
Ahmedabad Millowners’ Association in 1944, and the 
Ahmedabad Textile Industry’s Research Association. 
Was in Decembér 1947. Its seventy-one 
оде: monies made an initial oontribution ’ of 
approximately £370,000 towards the initial expenses, 
and the Government of India gave i equal 
£145,000. The recurring expenses are - 
by industry and the Government. Recently, pe 
«ship of the Association was thrown open to mills all 
over Indis, and tive researoh is now in- 
creasingly made use of by the premier industry of 
the oountry. 

The laboratories are on the Gujarat University 
campus and consist of a multi-story oentral block, 
covering an area of 100,000 sq. ft, which acoom- 
modates the library, offices and laboratories of the 
various research divisions, the administrative offices, 
the stores and precision workshop, and the services 
in & basement. The blook is connected at one end to 
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a single-story building which -houses the pilot mill. 
At the other end are situated a cafeteria and ап 
auditorium. The pilot mill is equrpped with complete 
machinery for spinning, weaving and chemical pro- 
with facilities for experimenting under 4 
variety of conditions. The physical testing laboratory 
has a comprehensive range of modern testing instru- 
ments for fibres, yarns and fabrics. The unit plant 
laboratory has a number of laboratory models of 
standard dyeing and printing machines and will also 
be equipped in the near future for some of the unit 
of chemitval engineering. The entire buildi 
18 air-conditioned for comfort, except for the physi 
testing room and the pilot mill, which have separate 
air-conditioning to maintain required constant tem- 
peratures and humidities. 

Even though the laboratory buildmg has only now 
been completed, the work of the Association oom- 
menced about five years ago in the Science College 
at Ahmedabad with the recruitment of staff for 
statistics, chemistry, physics and psychology. Reoog- 
nizing the increasing importance of industrial pey- 
chology and the science of management, the Associa- 
tion decided from the outset to molude these in its 
organization. It was also felt that during ita early 
years the Association should oommenoe ita work 
with the utilization of existing scientific knowledge 
and apply this for the immediate benefit of the 
industry. Emphasis was deliberately placed on 
operational research aimed at standardization and 
rationalization of existing processes and work 
methods, and on applied research designed to intro- 
duce developments of practical use to the industry. 
This was done with the view of fostering scientific 
consciousmess among those who work in the industry 
and creating confidence in the practical utility of apply- 
ing the scientific method to the problems of mdustry. 

Operational and applied , research 1s generally 
carried out in the mills in collaboration with the 
technical staff of the mills. At all stages of the 
experiment, critical evaluation is continuously done 
in frequent conferences am the staff of the 
Association and in discussions with mill management 
and technicians. After the successful completion of 
experimental studies in two or three mills, the results 
are published in the form of reeearoh notes. This, 
however, constitutes only half the work. “Successful 
implementation and translation of the benefits to 
industry are equally important tasks on which the 
Association has placed great emphasis. It believes 
it to be ita duty to demonstrate without cost to its 
members, in their own mills, the full utility of imple- 
mentation of ita research work. However, every 
effort is made to ensure that its resources are not 
diverted to routine which legitimately fall 
within the domain of individual mill management. 
When circumstances require that the Association 
should be engaged in routine services, separate units 
are created for this purpose. In this way the Associa- 
uon operates routine physical and chemical testing 


erin managemen: 
The cost of these units is defrayed by the 
mills villa which participate in these benefits. 

To-day the Association has eight Divisions dealing 
with Physica, Chemistry, 


Pending the establishment of the Textile Tech- 
nology Division, the Physics Division mainly con- 
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oenirated during the initial years on problems of 
spinning. It modified the mucro-aample spinning 
technique developed in other laboratories so that 
в sample of one pound of cotton may be spun in 
a short time on the usual mill spinning plant 
under mill oonditions of speeds, settings, eto. 
The yarns produced by this small-sample spinning 
method check well in lea strength with the yarns 
duced by the normal large-scale mill processes. 
technique has also bean used for investigating 
the application of various spinning aids and in 
the investigation of blending of cottons. A study 
has been undertaker of the fibre length distribution 
and the evenness of the material under process 
at various stages in spinning. This Division has a 
well-equipped optics is in which work ів 
being done at present on & study of the adsorption 
of dyes and other chemicals on the of taxtile 
materials. Attempts are aleo being e to correlate 
the degree of orientation of mercerized fibres with 
lustre and to use the X-ray technique for determining 
the degree of mercerization. A modest beginning in 
instrumentation and electronic developments has 
been made by creating a separate section for these 
in the Physics Division. 

The Chemistry Division started initially- with в 
survey of the various textile chemical processes in 
the member mills of the Association and the determ- 
ination of optimum conditions for these processes. 
A detailed study of sizing practice was made, and 
simple experimental methods for the evaluation of 
sixing materials and methods were demonstrated to 
mills. Extensive studies were also made to asseas 
the value of tamarind kernel-powder, an indigenous 
material, as a sizing material for cotton warps for: 
both bleached and grey sorta. Suitable modifications 
were worked out to overcome the objectionable 
reddish colour of this material. A long-term funda- 
mental study of sizing bas been planned, and work 
on this programme has been started very recently. 
Attempta are also being made to produce improved 
Briss. Gang eo tae Aa рош indigenous аео ААВ 
Three such proceases have been worked out on & 
laboratory soale and will shortly be tried in mills on 
болою mener аша ыштык ш» 

textiles made from Indian cottons, an 

extensive y has been undertaken on & comparison 
of the mercerization of different cottons (Indian, 
African, American and Egyptian) in fibre, yarn and 
cloth stages. The Chemistry Division also maintains 
& technical service which undertakes investigation of 
a number of production problems from the chemical 
processing ta of member mills. 

The Textile Technology Division has been created 
this year with the arrival of machinery for the pilot 
mill, Among the problems that are being taken up 
for investigation are (l) the relationship between 
шашы посо алый еы OE а Ынаш 
properties of the yarn and ite weevability, and (2) the 
effect of yarn conditioning, atmospheric conditions 
and loom tensions on weavability. 

The main effort of the Statistics Division has been 
directed to the development and application of 
quality oontrol methods to the textile industry. 
With the Associstion’s collaboration, quality control 
sections have been established in about twenty-four 
mills, and statistical methods have been applied by 
these sections to improve operational characteristica 
such as breakages, uniformity, waste, damages and 
The Statistics Division has also oarried 
out в number of short-term experiments in spmning, 
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including studie on the effect of mixing soft waste 


with cotton, the effect of vibrating bobbins, the . 


effect of different speeds and settings in processing, 
& comparison of two and three of drawing, 
&nd an s pelos method of ribbon lap preparation. 
Theoretical studies of machine interference have also 
been made and are being checked with the results of 
actual mill working. At t the quality control 
technique is bei to chemical procesasmg. 
The possibility of introducing acceptance sampling 
is also being explored. The Division maintains a 
computing section to analyse the date qoming from 
various Divisions вв well as from the quality-control 
sections of milla; rt publishes в ity -oontrol 
bulletm inoorporating the data oollected- by the 
various quality-control sections m mills and the 
ee ee 
conducts for training technicians in statistical 


The Psychology Division has been concerned 
mainly with problems of attitudes, labour manage- 
< ment relations, supervisory training, inoeniivese, 
time-and-motión studies, the effect of physical 
"working conditions on the health of workers and 
their efficiency, etc. A number of interesting results 
have been obtamed in these various fields, some of 
which have found practical application on & large 
soale in mills. A project was conducted during 
1950-51 i collaboration with Prof. Gardner Murphy, 
Unesco consultant tó the Government of Indis, in 
order to study labour- t tension within 
the textile industry. As & result of this study, the 
need for supervisory traming was emphasized and 
training-withm-industry programmes were started in 
1958 to fulfil this need with the technical assistance 
of the International Labour Organization. Thirty- 
one mills are participating at present, and in the 
short iod of one year 2,884 supervisors have been 

have been translated into the Gujerati 
80 that a greater number of supervisors can 


worked extensively on aaseaament of work loads in 
the various oocupetions of the in and on 
applying the job evaluation methods for recom- 
mending а scientific wage structure. 

Recently the newly established Liaison Division 
has taken over, from the research divisions, primary 
responsibility of maintaining close contacta with 

. member muls and the quick translation of the 
Association’s research into routine industrial practice. 

With the completion of the first five years of the 
Association, the need for & properly balanced research 
programme covering both fundamental and applied 
problems has been increasingly felt. Such a pro- 
gramme, where fundamental and applied research 
would camplement one another and constantly pro- 
vide new ideas, has now been initiated. With tech- 
nical assistance fram Unesco, a project for the study 
of the nature of macromolecules has been started. 
An equilibrium centrifuge and gas adsorption 
apparatus have been set up. Some of the other 
fgndamental problems in this p are the 
preparation and’ properties of oolloid solutions with 
special reference to spinning aids; the speotrophoto- 
metrio, colorimetrio and chemical study of adsorption ~ 
of substances on textiles ; changes in the surface and 
mechanical properties and in the fine structure of 
textiles, caused by processes such as sizing, dyeing, 
mercerizing and finishing; the theory of tensile 
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strength of yarns; the relation between structural 
geometry and mechanioal properties of fabrics ; and 
morale and attitude surveys: Along with the national 
laboratories of India, the Ahmedabad Textile Indus- 
try’s Research Association is playing a signifloant 

in tackling the great and important problems 
which face India to-day. 


ABNORMAL PROPERTIES OF 
HISTONES FROM MALIGNANT 
ES CELLS 


By Dx Н. J. CRUFT, Da C. M. MAURITZEN* 
and Dr: E. STEDMAN, F.R.S. 
Department of Blochemistry, University of Edinburgh 

HH main object of this article is to give а brief 

description of a difference which has been 
observed to exist between the histones of malignant 
and normal oells. For an appreciation of the nature 
and signifloance of this difference, however, & know- 
ledge of the properties and behaviour of histones 
from normal oella is required. It is therefore 
before describing and discussing the results obtained 
with the histones from cancer tissue, to summarize 
the pertinent aspects of our knowledge of these 
proteins, much of which has not hitherto been 
published. 


Basic Proteins of Cell Nuclel 

It has long been known that proteins with pro- 
nounced ee ee are present in the sperm 
heads of many as well as in the nuclei of calves’ 
thymocytes and of nucleated erythrocytes, and more 
recent work has shown that such proteins are, in 
fact, widely distributed in the nuclei of animal, and 
probably also of plant, cells where they constitute a 
considerable proportion, in some cases amounting to 


types of such 
namely, protamines_and histones, the former of 
which seem to oocur only in the sperm heads of 
certain fiahes. The best known and most investigated 
and olupeine, the bemo 


grounds, for they are distinguished 
in three respecte: their salte form true solutions in 
water; no aromatic amino-acids enter into them 
composition ; and they роевевв considerably stronger 
basic p: ies due to a higher content of basic 
amino-acids. It is not certain if all the beaic proteins 
which have been termed protamines exhibit these 
properties, for there is little information available 
about them, while sóme doubt remains about the 
purity of the specimens originally examined. 
While justified on chemical grounds, the claasi- 
fication of the basic proteins of ое ‘nuclei into 
protamines and histones is not warranted physio- 
logically, for a study of their distribution indicates 
that they are homologous proteins. Thus, во far ae 
they have been examined, all fish sperm heads oon- 
tain a basió protein. In the salmon and herring this 
is & protamine. On the other hand, in the ood it is 
a histone. Taken in conjunction with the fact that 
*LOL Research Fellow. 
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basio proteins are present in all animal cell nuclei во 
far examined, this oonstituteg ample evidenoe of the 
identity of the functions of the two types of protein. 


Composite Nature of Histones 


The older work on histones served to damonstrate 
the occurrence of these proteins and to establish their 
general nature. With the development of methods 
for the isolation of cell nuclei from animal tissues 
additional to fish sperm and nucleated erythrocytes, 
the examination of an extended range of histones 
became possible. Such work, oarried out in this 
laboratory, revealed the fact that the basio proteins 
Ы from isolated cell nuclei contained 
в о components; one present in ter 
amount bemg provisionally termed the mam pistone 
and the other the subsidiary histone. As judged by 
their ponstancy in composition after fractionation, a 
dera de ram eee. wore опы do ар 
apperently state. Purification of the subsidiary 
histones Ойы Dore difficulty, 
their occurrence in smaller amount. Nevertheless, two 
were fractionated to & degree approaching, although 
somewhat short of, purity. It has since bean le 
to supplement thm work with electrophoretic studies 
both on many of the earlier fons and on new 
ones obtained by identical methods. The resulta 
have confirmed and extended the former conclusions. 
Electrophoretic analysis indicates that, with few 
exceptions, the unfractionated histones extracted 
from isolated cell nuclei consist of three components. 
This is illustrated in Fig. 1, where the electrophoretic 
diagram obtained from the total histones extracted 
from the nuolei of fowls’ 


comparing the electrophoretic mobiliti of ed 
from various sources with those of the fractionated 

tions described in earlier investigations, it haa 
л QNUM шиш the GO E DL oe 
subsidiary „histones previously described. The so- 
called main histone oonsista essentially of the 
f-componsnt contaminated with a small proportion 
of y-oomponent. 


Cell Specificity of Histones 


The species specificity of homologous teins is 
such a general phenomenon that ii would be Я 
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to apply without question to the basic proteins of the 
ое] nucleus. Nevertheless, ıt is difficult to demon- 
strate chamiocally such specifiorty if proteins of the 
same type are compared. Thus, salmine and olupeine, 
the protamines of the sperm heads of the salmon and 
herring respectively, are extraordinanly similar in 
chemical composition, although it Із now known! that 
there are small differences between them, the moet 
convincing being the presence of threonine in the 
latter and ita absence m the former. With the reoog- 
nition, however, that the histone present ın the sperm 
head of the ood ів homologous with the protamines 
in the sperm heads of the salmon and herring, no 
doubt remains that the basic proteins of nuclei from 
the game type of oell follow the general rule. 

In contrast to species specificity the cell specifiaity 
of proteins within a given organism has soaroely been 
discussed, no doubt because many of the proteins of 
the various types of cella exercise entirely different 
functions. But if the reasonable assumption be made 
that the nuolei in the different ocells of the same 
species posseas similar funotions—an assumption 
which receives much tical and chemical 
justification—the question of the identity or oell 
specificity of the basic proteins of cell nuclei assumes 
considerable importance. For oell specificity in these 

ins would mmply that each protamine and 
histone was casential to, and possibly asmsated in the 
control of, the particular character of the oell in 
which it occurred. That some protammes and 
histones are, in fact, cell specific has already bean 
demonstrated. Thus, the nuolei of the erythrocytes 
and liver соев of the salmon contain histones in 
place of the protamine in the sperm head’. There 18, 
moreover, some evidence that the histones in the 
two former of cell differ conmderably from one 
another in their arginine contents. The main histones 
in the and thymocytes of the fowl also 
differ demonstrably in their arginine contents, while 
the particular «-histone present in the 
of this species в entirely absent from the thymo- 
cytes". It is true that the main histones from fowls’ 
tiasue upon which the analyses demonstrating their 
cell specificity were made were not homogensous 
but, as indicated m the ing section, conmsted 
of mixtures of В- and y-histones. This does not, 
however, invalidate the resulta, for it has since been 
found that the oretically pure В-ћівопев 
isolated from the mam histones by preparative 
electrophoresis do not differ from the latter in their 
basic amino-acid contents. It is not yet certain if 
this absence of in composition after purifica- 
tion is due to the relatively small quantity, whioh 
did not amount to more than a few per cent, of 
y-oomponent present in the main histones or to the 
very gmnilar composition of the В- and y-componenta, 
although some evidence, at present incomplete, 
supporta the latter explanation. To illustrate the 
degree of purity attamed by preparative electro- 
phoresis, the electrophoretic diagram of a preparation 
of the f-histone from calves’ thymus glands is 
reproduced in Fig. 2. 

One mmpediment to the complete generalization of 
the above results on the ocell specificity of histones 
has been the failure to detect any difference between. 
the co: ions of the main histones from the liver 
oells thymocytes of the ox. It has now been 
found that these two f-histones different 
isoelectric pointe, which are at pH 11:0 and 10:8 
respectively for the thymus and liver histones, and 
that their electrophoretic mobilities differ from one 
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another over a wide range of pH*. These differences 
are outside the limite of experimental error. They 
are nevertheless so small as not, perhaps, to appear 
completely convinomg, particularly as attempts to 
effect the electrophoretic separation of a mixture of 
the two histones gave inconclusive resulta. As will 
be described below, the cause of this failure has now 
been ascertained, with the result that no doubt 
remains that the B-histones from the liver cells and 
thymocytes are different substances. This achieve- 
ment goes & long way to establishing as a general- 
isataon the former finding that the basic proteins of 
many cell nuclei are oell specific. 


Aggregation of Histones 


The key to the solution of the problem of un- 
equivooally disti between the liver and 
thymus §-histones of ox was provided by 
determinations of the rates of diffusion of the two 
proteins. These measurements, which were made in 
a Tiselius electrophoresis apparatus, were 

uired for other p nevertheless, 
peni that diss клор evidence 
of differences between the physical properties of the 
two histones. No such evidenoe was, bowever, 
obtained. On the contrary, the rates of diffusion of 
the two substances were indistmguishable at all pH'a 
examined. This is evident from Fig. 3, where the 
diffusion constanta are plotted against pH. While 
giving another example of the very great similarity 
which exists between the two histones and thus 
tending to suggest that they are identical, the curve 


ın Fig. 8 is nevertheless remarkable m that 16 indicates ~ 


not only that aggregation of the protem micelles 
takes place, but that this aggregation increases much 
more rapidly with increase in pH than 18 usual with 
other proteina. This can be better appreciated from 
the particle weights. When these are calculated by 
standard methods from the diffusion constants and 
the viscosities of the solutions, it is found that they 
increase from 7:6 х 10' at pH 1-4 to 7 x 10° at 
pH 7-0. In other words, the partiole weight at 
pH. 7-0 зв approximately 100 times that at pH 1-4. 


Mixed Aggregates of Histones 


The histones of the liver cells and thymocytes are 
clearly very closely related to one another. Their 
basio amino-acid and tyrosine contenta are indig- 
tnguishable; their electrophoretic mobilities and 
isoelectric pointe differ only slightly ; their particle 
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weights in solution are, within the mite of experi- 
mental error, identical; and they possess the same 
pronounced capacity to form aggregates, which they 
do to the same degree and wrth the same dependence 
upon pH. This greet similarity between them gug- 
gested that under appropriate oonditiona they might 
be capable of forming mixed aggregates in solution 
which would simulate the behaviour of в homo- 
geneous protein. If this were the case an explanation 
would be offered of the failure, referred to above, to 
effect an unequivocal separation of a mixture of the 
two histones by electrophoresia in the Tiselius 

apparatus. The conditions used for preparing a 
solution of the mixture, which were identical with 
those employed for making the solutions for eleotro- 
phoreeis or diffusion ta, were, moreover, 
such ав to favour the formation of mixed aggregates 
if the molecules possessed the capacity to do this. 
Thus, m each type of experiment, the sulphate of 
the histone or histones, which itself would yield an 
acid solution of about pH 2-0 if dissolved in water, 
was dissolved in ditute hydrochloric acid and the 
solution brought to a lees acid pH by dialysis against 
the appropriate buffer for a period of about three 
days. By this procedure the histone was changed 
slowly from an unaggregated or little aggregated 
form to that characteristic of the final pH of the 
solution. Every opportunity was thus provided for 
the formation of mixed aggregates when two histones 
were used. 

With the object of submitting the above suggestion 
to experimental verification, it was postulated that 
if separate solutiona of the two histones at the same 
pH. and in a highly aggregated form were mixed, the 
formation of mixed aggregates would either not take 
plaa at all or would only do so extremely slowly. 

either case, it should be poæible to effect their 
separation from the mixture by electrophoresis. 
Testas of this postulate with artificial mixtures of the 
B-histonee from ox liver and thymus glands have not 
only resulted in в verification but also have simul- 
taneously conclusively demonstrated that the two 
histones are different compounds. This is illustrated 
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. Electrophoresis of an artaficlal mixture of ox thymus and 
ax hver #hwtones, solution of the mixture for 60 br, 
conc 0 6 per oeni total; u = 0 18; veronal buffer pH 8 6 


in Figs. 4 and б, which give electrophoresis diagrams 
for mrxtures of liver and thymus histones dialysed 
а ae ae A similar 
separation was obtained at pH 6:7. Other experi- 
menta have shown that mixed aggregates are formed 
with both dialysis procedures when the pH of the 
buffer 18 between 4:0 and 5-0. Ав oan be seen from 
Fig. 3, this corresponds with the pH at which a rapid 
morease in aggregation commences. It is thus evident 
that below pH 5-0 aggregation is too small and 
perhaps too labile to prevent the formation of mixed 
aggregates on mixing solutions of the two histones. 

Another example of the formation of mixed 
aggregates between different histones will be recorded 
below. Whether it is a general phenomenon among 
histones or whether it is confined to very closely 
related histones is not yet known. It is possible 
that it may even oocur between histones and other 
proteins, and thus acoount for the power of histones 
to precipitate other proteins from solution. 


The Histones of Malignant Cells 


The investigation of the nature and properties of 
the components of normal cell nucle: which has been 
m progress in this laboratory for more than twelve 
years has been carried out not only for its own 
intrinsic interest, but also because it seemed to be a 
necessary preliminary to an examination of the 
characteristics of the nuclei of malignant cells. Some 
malignant cells have, nevertheless, cocasionally been 
examined concurrently with this work on normal 
cells, particularly when suitable cancer tissue has 
become available. But in the absence of detailed 
information about the nature and functions of the 
components of the nuclei of normal oelle such 
investigations have necessarily been somewhat 
restricted in 

The earliest work‘ of this kind indicated that the 
nuclei of malignant cells differed from normal oell 
nuolei in containing а much smaller amount of 
histone. Similar resulta have since been obtained by 
Debov*, and further examples have also been en- 
countered in this laboratory. Thus, the nuolei from 
a human breast sarooma yielded only 4 per cent of 
their dry weight of histone sulphate as compared 
with a yield of 25-80 per cent from many normal 
oell nuclei. Similarly, in work to be discussed below 
in another connexion, the nuclei from an induced rat 
hepatoma” gave only 14-8 per cent histone sulphate. 
Nevertheless, such great deficiencies in histone do 
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not appear to be characteristio of all canoer tissue, 
for, while high contente have never been observed m 
nuclei prepared from such material, figures which 
approach the normal value have occasionally been 
obtained. This was the case, for example, with & 
human bronoh io carcinoma, the nucle: of which 
yielded 20-5 per oent of their dry weight of histone 
sulphate. In view of this result ıt appears probable 
that the low content of histone in the nuclei of many 
malignant oells is a result rather than a cause of 
their abnormal nature. 

A new approach to the cancer problem became 
possible with the discovery that histones are coll 
specific. As an expression of the possible physio- 
logical meanmg of this remarkable phenomenon, the 
hypothesis was advanced)” that these basio proteins 
funotion in the nucleus as gene inhibitors, thus main- 
taining, if not wholly determining, the character of 
the oells in which they are present. It was implicit 
in this hypothesis that a change in the properties of 
the histone present in a cell would result in а change 
in ita character, so that the transformation of a 
normal mto a mahgnant ое] would necessarily bo 
associated with a change in the histone which ıt 
contained. Histones from both human canoers and 
experimental tumours have therefore been examined 
from this point of view. 

In the first phase of the work, material acoumulated 
by Stedman and Stedman during the course of their 
earlier studies was mainly used. This consisted of 
the §-histones obtained from the nucle: from: (1) the 
lymph glands in a case of human lymphatic leukemia, 
(2) a human bronchogenic carcinoma, (3) a human 
breast sarcoma, (4) the Walker rat carcinoma, (5) the 
mouse carcinoma 2146, and (6) the Rb3 transplanti- 
able rat sarcoma induced by dibenzanthraoene. All 
these histones were found to differ markedly from 
those from normal tissues m two respecte. They 
proved to be much leas soluble, and to possess con- 
siderably smaller electrophoretic mobilities than 
normal histones. These di are well illus- 
trated by the behaviour of the histone from the case 
of lymphatio leukexmia. When a 0:5 per cent solution 
of the sulphate of this histone in dilute hydrochloric 
acid is dialysed against a veronal buffer above a pH 
of 4-6 for several days, & precipitate of the histone 
forms m the solution. The preorpitation ıs complete 
at pH 7-0 and nearly во at pH 5-0. In oontraat to 
this behaviour, histones from normal tissue such as 
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f-histones, solution of each histone dialysed independent] 
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ox liver and thymus glands, fowl erythrocytes and 
mouse spleen and liver, exhibit no tendency to 


precipitate under the same conditions until в pH of. 


about 10-0 is reached, that is, one в their 
isoelectric pointe. It is true that normal histones 
show an increased Tyndall effect, indicative of an 
increase in aggregation, with i alkalinity ; 
but this effect is present in the tumour histones in 
much more acid solutions. The msolubility of the 
leukwsmic histone necessarily restricts the pH-range 
over which ite electrophoretic mobility сап be 
measured. Nevertheless, in the range below pH 4:6, 
where such determinations are possible, ita mobility 
falls with increasing pH. very much more rapidly than 
ig the case with normal histones. Tho pH-mobility 
curve & in fact, to suggest that ita isoelectric 
point is m the region of pH 7-0. Similar solubility 
and mobility effects, ‘although sometimes somewhat 
leas marked, were observed with the other abnormal 
histonos*. 

The above resulta show that the physical properties 
of histones from malignant cells exhibit pronounced 
differences from those of normal oells. There is 
presumably an underlying chemical cause of these 
differences ; but its nature has not yet been ascer- 
tained. Analytical resulta do not suggest that 
deficiencies in basic amino-acids are involved. Many 
features of the abnormalities could, however, be 
explained by an increased content of a&aidio amino- 
acids; but в further discussion of this point must 
await its experimental verifloation. 

There is one respect in which the above experi- 
mente fall ahort of thé ideal: no direct comparison 
was made between the histone from a malignant cell 
and the cell type from whioh it originated. It ів true 
that, in the course of this investigation, the histone 
from human has been found to exhibit 
a normal behaviour with both to solubility 
and electrophoretio mobility ; but it might be argued 
that the thymooyte waa of a different cell type from 
the lymphocyte. It was therefore deamed advisable 
to repair what might be regarded aa a defect in thia 
work. 

For this purpose malignant hepatomas were 
induced in rate by the well-known method of including 
8’-methyl-4-dimethylamimoazobenzene in their diete. 
After the tumours became palpable they were allowed 
Ere dae es Add ME 
moribund, whichever waa the shorter 

AE окуш of de remem коды 
different degrees in the individual rats, they were 
divided into two groups according to their weight. 
between 15 and 20 gm. were termed 


early tumours, while the ones, weighing 
between 40 and 90 were ibed as fully 
developed tumours. The ell ишо wera ориг 
separately from the two gro as well as from 
normal rat livers by our methodsf, and the 


histones extracted from them by our normal pro- 
cedure’. Without any purifloation by fractionation, 
all three preparations surprisingly proved to be 
electrophoretically homogeneous. It is certain, from 
their behaviour and properties, that they are not 
c-histonee, but it is impossible at present to decide 
whether they are B- or y-histones, although they are 
presumed to be former. 

In conformity with the behaviour of the other 
tumour histones, that from the fully rat 
Барага: potas a solubility of bes ihan 095 por 
cent in a veronal buffer at pH 5:8. In other words, 
on dialysing a 0-5 per oent solution of the histone in 
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Fig. б. Mobility — 
Normal rat Dive? histone: ÈT айу sage ma 
A; fully developed rei hepatoma histo 


УН curves for rat liver histones oono. 0 1- 


0:18; veronal buffers. 
оса шынан 


dilute hydrochloric acid against the buffer, a con- 
mderable proportion of rt was precipitated from the 
solution. On the other hand, the histone from the 
Monte ee ep d y tho same 
way, formed no precipitate, d rt do so when 
Mio ОН of the Butter waa Intesa to abenh 6-6. ibo 

greatest alkalinity tested. The electrophoretic 
то Gf te two sanas sepcoduned in Pig. 6, 
also differed, the hepatoma histone showing the rapid 
fall in mobility with increase in pH which character- 
ized the other tumour histones. Not only do these 
histones differ, however, in physical properties. 
Quantitative determinations of their basic amino- 
acid contents show that they also differ signifloantly 
in their lysine and arginine contenta. 

While thus giving confirmation of the earlier 
results, the experiments with the rat hépatomas 


presented one feature which was at first puzzling: 
The histone from the early stage toma, although 
electrophoretically homogeneous, ited properties 


which, as ig evident from Fig. 6, were intermediate 
between those af the other two. In default of any 
better explanation, this would mmply a continuous 
change in the properties of the histone during the 
growth of the tumour, despite the contradiotaon 
mherent in this implication. A better explanation 
can, however, be given. Although сеге was taken to 
remove normal liver tissue from the early stage 
tumours, this tumour tissue would undoubtedly still 
contain & moderate proportion of normal liver cells. 
As в result, the histone isolated from it would 
originate from hepatoma and partly from 
liver oells. If the two histones from these different 
cells then formed mixed tes in the manner 
demonstrated above for ox liver and thymus histones, 
the product would be horetioaglly homo- 
geneous with a mobility i iato between those 
of the two components. In support of this explana- 
tion it has been found that a mixture of normal rat 
liver histone and the histone from the fully developed 
hepatoma dialysed together at pH 5-0 or 6:8 does, 
in fact, simulate the electrophoretic behaviour of the 
histone from the early stage ma. But when 
they are dialyzed separately at 7-25, а procedure 
which necessarily has to be carried out at the low . 
concentration of about 0-14 per cent for each histone, ` 
and then mixed, separation of the components occurs 
on electrophoresis аа with the’ thymus and liver 
histones of the ox. 

Two main conclusions may be drawn from the 
above work on malignant ocells: (1) the histones 
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present in the nuclei of such oells are, like those of 
normal cells, cell specific ; (2) the histones of cancer 
cella’ are characterized by solubilities and electro- 
phoretic mobilities which are smaller than those of 
normal cells. These effects are associated with their 
greater ability, as shown by ther small diffusion 
constanta, to aggregate in solutions more acid than 
neutrality. 

The results also support the hypothess that 
histones function ва gene inhibitors. It is not pro- 
poded, however, to discuss either this point or ite 
obvious implications, for it is clear that, while the 
resulta accord with the hypothesis, they do not give 
final confirmation to ib. But it is perhaps not out of 
place to point out that this work constitutes the first 
occasion on-whioh a characteristic and qualitative 
differance ‘has been shown"to exist between а known 
cell component isolated from mahgnant oells and that 
obtai from normal cells. - 

One obaervation made during the oourse of this 
investigation, although it does not form part of the 
main theme of this article, seems of sufficient im- 
portance to be mentioned by way of в postscript. 
Ав pointed out by Miller and Miller’, when rats are 
fed 38’-methyl-4-dimethylaminoazobenzens, the dye 
becomes bound to the liver proteins. This binding 
Teaches a maximum in a month and thereafter slowly 
and continuously diminishes. In the present work, 
nuolei were isolated from the livers at this particular 
period and examined. They were found to contain 
dye. Nevertheless, the histone extracted from the 
nuclei was completely free fram dye, which remained 
bound to the nuclear residue. If Miller and Miller's 
statement that deoxyribonucleic acid does not bind 
the dye is correct, it follows that it must be bound 
by chramosomin. It в thus possible that the first 
stage of its сагошодепіс action is its attachment to 
the tem of the chromosomes. 

e acknowledge with thanks the receipt of a grant 
don the Department of Health tor Sootland which 
haa defrayed part of the expense of this investigation. 
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OBITUARIES 


Dr. H. A. Lafferty 


Haner ALOYSIUS ПАткнвтү was born at Ardstraw, 
Co. Tyrone, on May 10, 1891. His early education 
lace at the local National School; at St. 

Co "в College, Londonderry ; and at the Christian 
Brothers School, Omagh. He entered the Albert 
Agricultural College, Glasnevin, in 1908, and in the 
following year was awarded an agricultural scholar- 
выр into the Royal College of Science, Dublin. On 
receiving his diploma of the latter institution m 1912 
he became a research scholar under Dr. Pethybridge, 
and later was appointed assistant in the Seeds and 
Plant Disease Division. He held this post until 1921 
and was then appointed junior agrioultural inspector. 
On Dr. Pethybridge’s resignation in 1923, Lafferty be- 
came head of the Seed Testing and Economic Botany 
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Division of the Department of Agriculture, Republic 
of Ireland, & which he held until his death. 

Lafferty collaborated with Pethybridge for a num- 
ber of years on mvestigatmg potato diseases in the 
weat of Ireland; but he is best known m the plant 
pathological world by his contributions to our know- 
ledge of flax diseases, in mvestigations of which he 
played an important part. 

During the First World War flax became an impor- 
tant crop, as lmen was then in high demand for aero- 
plane construction, and foreign sources of raw material 
were out off. Soarcely anything was then known about 
diseases of flax, and the mo:dence of failures, or partial 
failures, of this crop due to disease was common. 
Pethybridge appointed to in te this 
problem, and no more suitable choice could have been 
made. Coming from в farming community situated in 
the centre of a big flax-growing district, and from в 
family which from the early years of the nineteenth 
century had been engaged, firat, in processing flax 
and later as flax buyers, Lafferty was familiar with 
асосие lr a N 
tion for spinning. This knowledge, together wi 
кыр t pathology, made him the ideal 

worker for the job. Ав а result, during the 
period 1917-22, all the major maladies of flax in 
these islands were fully deecribed and the life-history 
of each of the causal organiams investigated. The 
published reports of these researches were not only of 
scientific but also of economic value. 

Besides the reports on investigations on flax 
diseases, Lafferty was joint author with Pethybridge 
on maladies of potato, tomato and apples, and his 
scientific investigations gained him the fellowship 
of the Royal College of Science in 1028, and afterwards 
the degree of D.Sc. of the National University in 1938. 

As head of the Seed Testing Station from 1923 
onwards,-his duties left Lafferty little time for mveati- 
gation of plant diseases. The knowledge of these, 
however, proved mvaluable to him in his new post, 
and especially so as no plant pathologist was attached 
to the Seed Testing Station. Although severed from 
practical investigations, Lafferty never ceased to take 
an Interest in plant pathology, and at the Inter- 
national Seed Testing Congress in Rome in 1928, he 
spoke on the importance of seed-borne diseases—an. 
international problem which is attracting consider- 
able attention at the present time. Е 

He waa very successful in his administration of the 
Dublin Seed 'Téeting Station, and he took a personal 
interest in every one of his Staff. Among the seed 
merchants he was held in the highest esteem, while 
the farming community wil always be indebted to 
him for his endeavours to improve the quality of 
agricultural seeds sold in Ireland. Lafferty published 
& number of articles relative to seed testing in the 
Journal of the Department of Agriculture, Dublin, 
and he was a regular contributor to reports of the 
International Seed Testing Association. . 

Recognition of hia work was shown by his unanim- 
ous selection as president of the International Seed 
Testing Association in Washi m in 1950. His 
retention of this position year since was & 
tribute to the efficiency and courtesy with which he 
carried out his duties. These culminated in his very 
successful o tion of the Society's International 
Congress in Dublin m May 1953. 

As & debater at meetings, Lafferty had few equals 
and his personality was outstanding. Following a 
chat with him m the ordinary course of work, one 
always came away stimulated. 
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A few years ago Dr. Lafferty suffered a serious 
illness. ' Although afterwards he resumed duties, he 
never fully recovered his health. Тһеп! іп 1058 he 
had a relapse, yet was again back at the Seed Testing 
Station in June 1954; but his return was of short 
duration as he soon suffered a further relapse, and he 
died оп July 19. He waa predeceased by his wife 
some years ago, and he is survived by two sons for 
whom the greatest sympathy is fel. R. MoKay 


Dr. W. E. Foster 
Ds. W. E. Foster, who died on August 3 as a 
result of. a motor-cycle accident, was lecturer in 
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botany in the Durham Colleges, University of Dur- 
ham. from the period 1945—49, when hó waa 
an LOI. Fellow, he had held thm appointment ainoo 
1940, when he went to Durham from King's College, 
шоа Тун». He had done much work on 

о ening ct E iration, in- 
cluding studies of carbon dioxide ey 


and 

перна of marsh planta. Hoe нк ier 

an inspiring teacher; and his untimely death 

ot the age of forty-three is deeply regretted by 

his many pupils, as well as by his frends end 
colleagues. 


NEWS and VIEWS 


Chemistry at Dundee : Prof. A. D. Walsh 


' De. A. D. WarsH, who is to succeed Prof. 
D. H. Everett (me Nature of March 20, 1054, p. 
28) in the chair of chemistry at Queen's College, 
dee, ів thirty-eight years of age and sinoe 1949 
“has been successively lecturer and reader m physical 
chemistry in the University of Leeds. He. reoaived 
ee deer Шш с ae 
Corpus Christi College as an Open Scholar in 19865 
His first research (with Dr. W. C. Pre) was oon- 
cerned with the nieasurement of the far ultra-violet 
absorption spectra of simple molecules, from which it 
is possible to compute their ionization potentials. 
More recently Dr. Walsh has greatly extended 
the range of his investigations in this field in a 
manner which haa added very considerably to 
our knowledge of molecular structure. During the 
War his attention was direoted.to chemical proceases 
ing in internal combustion engines. From this 
work his interest naturally extended mto the field of 
spontaneous combustion. Both in the fields of 
and of combustion Dr. Walsh has made 

e and original contributions and, because 

of his capacity for lucid exposition, has been greatly 
in demand ва в lecturer both in Britain and overseas. 
* Although his ів в serious loss for chemistry 
at Leeds, he take with him to Dundee the good 
wishes of his colleagues and friends for succeas in his 
new post. < " 


J. L. Proust (1754-1826) 


Oxu of the architeota of modern chemistry, Joseph 
A NEC was born in Angers two hundred years 


, 0n 26, 1764. He began his chemical 
айша. in bis father'e apoB аһ and later 
became chief pharmacist to the Salpétriére in Paris. 


Ta 1784 Bê mads ona of the Sat zanî Gari hg balloon 
agoenta with J. F. Pilátre de Rozier, in whose musée 
‚ he gave lectures on chemistry. From Paris he went 
to Spain, teaching chemistry at the artillery school 
in Segovia, and: later at Salamanca. He served as 
director of the royal laboratory in Madrid during 
. 1789-1808, when the Peninsular War ruined his 
career and the invading French army destroyed his 
laboratory and collections. It was in Madrid that 
his and most enduring work was done. The 
period 1799-1807 witnessed his prolonged and bitter 
controversy with Jean Claude Bertholet. With 
brilliant analytio_skill and logical reasoning, Proust 
pointed out some of Berthollet’s errors, showed that 
chemical combination occurs only in fixed proportions 


' flash 


M O EA ое оар ато eque 
chemical proportions 1805 he demonstrated the 
presence of dextrose in various natural products, and 
he discovered leucine in 1819. Receiving a pension 
from Louis XVIII, ho retired to Craon m Mayenne, 
was elected to the Paris Academy’ of Sciences in 1816, 
and finally retumod to the town of his birth, where 
he died on July 5, 1826, aged seventy-two 


Fire and the Atom Bomb 


Fer Resaance BunLETN No. 1, entitled "Fire 
and the Atomic Bomb”, by D. L Lawson (pp. 80. 
London: H.M.8.0., 1954; 2s. 6d. net), deals 
specifically with the starting of fires by an atomic 
explosion and is based on a series of lectures 
by the Home Office in May 1952 for senior fire 
officers and senior members of civil defence organiza- 
tions. The report is written in a semi-popular atyle, 
and detailed analyses are omitted with the 
hope that the report will be technically within the 
reach of a wide circle of readers. Nevertheless, it is 
not for the layman, and furthermore, since it is based 
on-the official information contained in ‘The Effect 
of Atomic Weapons” (О.В. Department of Defense 
and U.8. Atomic Energy Commuasion: MoGraw-Hill 
Book Co., 1950) and thus only on the very earliest 
of atom bombe, it will Jose much of ita interest 
even for those qualified to understand its details, 
The governing principle, as expected, is not to try to 
prevent all fires as в result of an atomic explosion, but 
to aim at reducing the fire danger to в minimum. 
It ia i t, therefore, to realize that about one-: 
third of the energy of the bomb is released as heat 
radiation and that the fire danger doours in the second 

period lasting for about three seconds, during 
which the bomb gives off an amount of heat equivalent 
to approximately 7 х 10" calories. Aooordi , the 
first half of the report discusses in some detail radia- 
tion aa & mode of heat transfer, the ignition of 
materials by an atomic flash and the physiological 
effect of heat radiation. In the latter , concerned 
with fire prevention, attention 18 directed to firea 
started by radiation coming through windows. First, 
inflammeble materials mside & room must be kept 
outaide the danger zone and, secondly, the heat 
radiation must be prevented as far as possible from 
entering the room by, for example, fixing some 
inoombustible board &oroea the wmdow 
board opaque to light radiation will do dn a в 
barrier to the heat, and various means. of 
off the radiation without obscuring the daylight are 
mentioned. 
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Formation of Plates of Grey Tin . 


Ix a brief communication to the Proceedings of the 
Koninklijke Nederlandse Akademis van W 

(57, 79, Jan./Feb.; 1954), L. J. Groen and W. G. 
Burgers an important development in that 
thoy have successful in obtaining the first oom- 
„pect pieces of grey tin, about 1 mm. thick and with a 
surface area of about 25 sq. mm. Previously, grey 
tin has been obtained only in powder form, From 
their the authors judge that the easential 
conditions for the jon of the form 
are the use of thin aheeta of white tin from which the 
grey tin is formed, & slow rate of transition and the 
growth of only one grey tin nucleus. The thin sheets 
enable the grey tin to extend in volume without 
splitting too soon under the stresses due to Ita 
extension; slow growth, attamed by. ocoolmg to 
— 8° 0. instead of the usual — 50° C., and starting 
at one point in the white tin favour a uniform 
formation of the grey phaee. The purity of the white 
tin used, which in the authors’ case was nob leas than 
99-99 per cent, also has an influence. Compact 
pieces of grey tin were obtained starting with both 
polycrystalline matenal and with single crystals. In 
one instance, starting from а single orystal, а grey 
„single crystal wag formed, and a Laue trangmission 
photograph of this single crystal is given іп the report. 


“Philips Serving Sclence and Industry” 
Tuna technical reporte of Philips Industries, Ltd., 
are-well known to the scientific world for the pub- 


lication of original scientific papers of high merit and 
often of considerable importance. The series, now 


terminated, on “Electronic Measuring Instrumente’’,. 


which described new Philips mstrumenta and their 
applications, was not, however, so well known. A 
new series has recently been started, known aa ‘Philips 
Serving Science and Industry" (1, No. 1; 1954. Pp. 
82; Eindhoven: N. V. Philipe’ Gl brieken. 
25s. per volume of six numbers), and this, aa ite title 
implies, has broader terms of reference. In addition 
to the instrumentation covered by its predecessor, it 
is designed to deal generally with the engineering and 
other technological develo rege of diac y 
and 18 to be issued monthly by uota 
Divison. The firat о contains on 
dielectric heating in woodwork fabrication and on а 
reotifler installation jn the water purification plant 
“for Rotterdam; in addition there’ are contributions 
on instrumenta, which comprise vibration recorders, 
oscilloscopes and the 75-kV. electron microscope. 
The articlés are technical, but the treatment is 
elementary so that the non-specialist will find the 
material easy to read and understand. 


Impregnation of Small Friable Objects 

Ix the Museums Journal for August, Mr. E. Martin 
Burgess, of the Department of Egyptology, University 
‘College, London, describes an ve vacuum 
tank for impregnating amall friable objecta. Up to 
the the method has only bean used with 
' polyvinyl acetate dissolved in toluene; but it could 
probably be used with as good resulta with "Bedaaryl 
or other similar strengtheners. Se DIS acetate 
solution may be painted or on objecta; but 
the solutions must be ут achieve sufficient 
penetration. This tends to pe an undesirable 
gloesy surface, and although this may be removed by 
toluene, a weakening of.the surface of the object 
resulta. Total immersion produced better results ; 
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been achieved. The only really satisfactory method 
is to place the object in в sealed chamber containing 
the strengthening solution and to pump out the air. 
For this purpose a vacuum deeicoator can be used 
and evacuated with a water pump if some form of 
trap is placed between the pump and desiccator to 
prevent water from getting into the solution on 
release of the vacuum. 


` Books on Agriculture and Horticulture 


Tma third edition of “Books on Agriculture and 
Horticulture" has reoently been published (H.M.8.O. 
Bull. 78. 3s. nei) Though, &coording to the sub- 
tatle, this list is “Selected” (and compilers of seleot 
lists will always meet their oritios), it is mis- 
leading, for no matter how concise or how com- 
prehensive a book-list aims at being; there is no 
excuse for including books which oan be shown to be 


` out of print, or exoludmg definitely acknowledged 


texta. This list errs in both ways. Far too many 
out-of-print books are inoluded, though since some 
of them may be available in librariee' their sppeer- 
ance in such a list as this may be justified; but not 
when other more up-to-date books аге omitted. The 
books are also classified according to subject; even 
here it is diffoult in certain oases to see on what 
basis the compiler fits a book into a certain section. 
Binoe this list is “prepared by the Ministry of Agri- 
culture and Fisheries’ it carries the weight of 
authority ; the compiler should therefore have taken 
care to ensure that his selection is at least up to date. 
Inquiries from publishers would have given all the 
information required for sifting and selecting. 


A Game Reserve 

Тнв reasons why the Mijeti area in the north-west 
corner of the Chikwawa district of Nyasaland has 
been chosen as a possible game reserve by the Fauna 
Preservation of Nyasaland are гараш in 
the latest issue of ОЎуш (2, No. 6; August 1054). 
еш ou end wd eid шише 
and disadvantages. One disadvantage is that it 
would be difficult to attract visitors since they would 
be unable to see the animala, even when it becomes 
possible to construct roads through the area. А great 
advantage is that the area now affords considerable 
protection from poaching. The main difficulty, how- 
ever, is to keep the many active animals within the 
area because of the lack of water during years of 
poor rainfall. In 1950 the Fauna Preservation Soviety 
of Nyasaland a the Government’ to see if 
Mijeti could be declared a game reserve. The shortage 
of water was admitted to be a serious difficulty, and 
the Government would only agree to give the Mijeti 
the status of a non-shooting area, until it could be 
proved that the game could be kept all the year 
round within it$ boundaries. Faced with this chal- 
lenge, the Nyasaland Fauna Preservation Society 
decided to do e within ita powérs to meet the 
demand for water, and funds were voted from meagre 
resources for the building of dams and otherwise im- 
proving supplies. Some of these dams have already 
been constructed and are serving their purpose ; more 
are to be built during the coming dry season. 


) Welwitschia mirabilis 


. Iw a brief but faotually^rioh paper entitled ''Wel- 
wiischia mirabilis Hook. F. from Seed to Seed in the 
Botanic Garden of the University of Stellenbosch, 


588, 


C.P.", Н. Herre has given new and in 

information 00 this remarkable plant (J. 
South Afric. Bot, 22, I, 23; 1954). In and near 
Angola, where the species ooours, it is stated that 
poat aro де, жылы у ; also, farther to the north, 
P вге to 0 growing freely among grasses 
‚ and small bushes and are not neoeemarily corfilad to 


making and the bigger stems as chairs. The plante 
typically grow in old river beds and may develop 
very extensive toot systems, up to 60 ft. long. Young 
plants apparently depend on mists for their main 
supply of moisture. The plants are exceedingly slow 
in their growth and it is estimated that very: large 
specimens, with a stem diameter of 10-15 ft., may 
well в much as а thousand years old. Some 
twenty-five years ago seeds were first germinated in 
the Stellenbosch Botanio Garden. It was observed 
that seedlings, immediately on germination, form a 
dong tap-root_and two cotyledons. The cotyledons 
ere followed by two leaves ; these persist throughout 
the life of the Pen and are, in fact, the only leaves 
the plant ever They wear away at the tips and 
are constantly renewed by growth at the leaf-bese. 
The flowers, which are dimcious, are produced 
annually. Under Stellenbosch conditions, twenty- 
three years elapsed before ‘the first (female) flower 
appeared. Some details of the floral development 
and pollination are given, a brown bug bemg the 
agent of pollination in the plant’s natural habitat. 
The paper is illustrated by some good photographs. 


Vegetative Proliferation Іп Grass Spikelets '. 

Tus proliferation of spikeleta in grasses other than 
those races which are habitually viviparous, and the 
factors which induce proliferation under experimental 
conditions in Oynosurus oristaius and other species, 
have been discussed by P. R. Wycherley (Апл. Bot., 
N.S., 18, Jan. 1954). It is concluded that the 
evidenoe favours the hypothesis that in the vivi- 
parous races a considerably greater minimal con- 
centration of the putetive flowering hormone is 
required for flower induction than for culm initiation, 
whereas in the seminiferous races this differance is 
hot во great. In the viviparous races, the threshold 
for flower initiation 18 rarely exceeded во that perfect 
flowers appear only occasionally, while in the 
normally seminiferous races the conditions arise 
only rarely where an amount of hormone 18 produced 
sufficient to initiate culms but insufficient to promote 
flowering. 


Fuel Research Board: Report for. 1953 > 

In these days when public attention is being 
focused from many directions on questions relating 
to fuel, its use and misuse, the report for 1958 of the 
Fuel Research Board with the report of the Director of 
Fuel Research (pp. 68+4 plates. London: H.M.8.O., 
1954; 2s. 6d. net) is particularly opportune. One of 
the fields of misuse became the subject of lio 
attention as the result of the persistent and hi 
polluted fog experienced’ in London m December 
1952, and as a result the Government instituted a 
special inquiry into the broad aspecte of the problem 
‘of atmospheric pollution and the preventive measures 
necessary to abate its effects on health and property. 
(No. 95 of “Reporta on he Health and Medical 
Subjects”, which deals with the great fog of December 
1952, has now been published; pp. 61 (London: 
H.M.S.O., 1954) ; 2s. 6d. net.) In the report of the 
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Fuel Research Board will be found many references 
to the nation-wide surveys of pollution and to the 
research work which has been prosecuted by the 
Board for some time into the problems involved. It 
is opportune, too, that there should be recognition 
that these matters have not been negleoted, and that, 
in addition, the problem is associated with the work 
of many other organirations—indeed, with the daily 
work of almost everyone who is concerned tech- 
nically with the use of fuel of any type. Most inter- 
esting is the statement that the work on the pro- 
gramme of domestic heating has become nê ed, 
for nearly one-half of the pollution by smoke arises 
from the use of coal in household grates, and this 
aspect of smoke pollution involves the most difficult 
problems in the application of preventive measures. 
Many other fields of fuel research are dealt with in 
the report, inoluding «work on the chemical and 
hysical examination of coal, carbonization, gam- 
tion, the synthesis of oil arid chemicals from coal, 
fuel oils, boilers and steam-raising, and the oom- 
bustion in the coal-fired gas turbine; indeed, the 
multitude of activities must involve considerable 
oo-ordmation with other more specialized organite- 
tions algo dealing with these aspecta of fuel research. 


Bibliography of Colour Television 

Tas Television Society has recently published a : 
most useful “Bibhography of Colour Television” 
(pp. 16 ; from the Television Society, 164 Shaftesbury 
Avenue, London, W.C.2; 1954; 2s. 6d. post free), 
which was prepared in November 1953 by Mrs. K. 
Bourton, галап of Ultra -Electrio, Ltd. and 
circulated among members of the radio industry. _ 
The bibliography is divided into two sections: 
optical and electrical. The former starts with a 
reference to a paper by J. Clerk Maxwell, “On the 
Theory of Compound Colours and their Relation to: 
the Colours of the Spectrum” (PAd. Trans. Roy. Soc., 
1860), and continues with sixty-eight references to 
papers and books published up to 1952. The electrical 


- section. contains 313 references to papers and books, 


arranged in chronological order from 1934 to 1954. 
A list of abbreviations used and an alphabetical list of 
authors are inoluded. This brochure should prove 
most useful to all those engaged in the science and 
future development of colour television. : 


Fourteenth Congress of Pure and Applied, 
Chemistry, Zurich 
Tue Fourteenth International, Congress of Pure 
and Applied Chemistry will be held in Zurich during 
July 20-28, 1955, under the presidency of Prof. P. 
Karrer (Zurich). At the same time, during July 21-27, 
the opportunity will be taken to hold the Eighteenth 
Conference of the International Union of Pure and 
Applied Chemistry, under the presidency of Prof. A. 
Tiselius (Uppsala). Further information regarding 
the Conferenoe can be obtamed from Prof. R. by, 
4 Avénue de l'Observatoire, Paris 09. The Congress 
will be concerned exclusively with pure and applied 
organic chemistry and has been provisionally sub- 
drvided into three main sections: theoretical and 
physical organic chemistry .(molecular structure, 
x i and reaction mechanisins); natural 

products (aliphatic and alicyclic compounds, including 
terpenes and steroids, carbohydrates, ammo-acids, 
aromatic and heterocyclic compounds, alkaloids and 
gtycomdes) ; and synthetic, industrial and analytical 
organio chemistry (dyestuffs, plastios, tanning agente, , 
synthetic resins, and synthetic and analytical 
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methods). Those wishing to read papers (10-20 
min. duration) must send a short summary before 
February 1955. All inquiries relative to the 
should- be directed to the Secretary-General, XIVth 
International Congrees of Pure and Applied Chemistry, 
Zurich 1. 


Autoradiography Course at Harwell 

A SPECIAL course on autoradiographic techniques 
willbe held in the Isotope School, Harwell, during 
December 18-16 under the direction of Dr. 8. R. Pelo, 
of Hammersmith Hospital, London. Lectures will be 
given on the theory of the photographic process ; 
photographic action of electrons; estimation of 
radiation damage; calculation of concentration of 
tracer necessary to produce autaradiographs ; biolog- 
ioal results of mvestigations using autoradiographic 
techniques; and design of autoradiographio i- 
ments. Demonstrations will include the i 
technique applied tb bean roots grown in phosphorus- 
32; stripping fllm technique ; autoradiography using 
stripping film teohni ; and use of phase-contrast 
mieroeoope. Practical work will include squash pre- 
parations for autoradiography, for example, bean 
root; autographs of sectioned material using stripping 
film technique ; and processing and staining of &uto- 
radiographs using normal and phase-contrast micro- 
scopes. The fee for the course is £8. Accommodation 
in local inns can be if required. Applications 
should be made to the Isotope School, A.E.R.E., 
Harwell, near Didcot, Berkshire. 


Water Pollution Research . Laboratory : 
Premises i 
Он October 1 the Water Pollution Research 
Laboratory wil move from ite temporary premises 
in Watford, Birmingham and elsewhere to a new 
t building in Elder Way, Stevenage, Herte ; 
Ib is not likely that an official opening will take place 
before the spring. The new premises include a three- 
story block, containing administrative offices, an 
Information section and microbiological, chemical 
and physical laboratories. There are also four pilot- 
scale laboratories and facilities for building 
expermnentel plant in. the open. Special facilities 
have been provided for i work on the 
treatment of sewage and indusbriél wastes, including. 
a radiochemical section which will be concerned at 
first particularly with problems of disposing of radio- 
active liquids. Two of the pilot laboratories are 
designed for experiments .on the effect of pollution 
on fish; this work is carried out in collaboration 
with a team of biologists of the Ministry of Agriculture 
and Fisheries. 


The Night Sky In October 


‘Form moon occurs of Oct. 12d. 05h. 10m, v.T., 
and new moon on Oct. 26d. 17h. 47m. The following 
conjunctions with the moon take place: Oot. 5d. 
24h., Mara 4? 8.; ‘Oot. 19d. 4h., Jupiter 2° N.; 
Oot. 264. 28h., Venus 3° 8. In addition to these 
conjunctions with the moon, Jupiter 1s in conjunction 
with Uranus on Oot. 8d. 04h., iter being 0-4? S. ; 
Mercury is in conjunction with Saturn on Oct. 94. 
11h., Mercury 5.60? 8., and again on Oot. 24d. llh. 
when Mercury is 4۰7° B. Moeroury, an evening star 
throughout most of the month, sets too soon after 
the sun to be observed. Venus seta about forty 
minutes after sunset at the begmning and middle of 
the month and about-the time of sunset at the end 
of the month, and will not be favourably placed for 
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observation. Mars,an evening star, seta about 22h. 
10m. during the month, but it lies rather low for 
good observation in the British Isles. Jupiter rises 
at 23h. 20m., 22h. 35m. and 21h. 40m. at the begin- 
ning, middlé and end of the month, respectively, and 
will be conspicuous in the constellation Cancer, ita 
stellar itude varying from —17 to —1-8. 
Saturn sete at 18h. 45m. and 17h. 56m. on October 1 
and 15, ively, and is in conjunction with the 
sun early in November; throughout most of the 
month it is unfavourably placed for obeervation. 
Ooocultations of stars brighter than magnitude 6 are 
as follows, observations being made at Greenwich : 
Oct. 15d. Olh. 40-8m., 33 Taur. (R); Oot. 16d. 23h. 
35-7m., 99 Taur. (R); Oot. 16d. 04h. 45-5m., 
103 Taur. (B); R refers to reappearance. The 
Orionid meteor shower attains ite maximum about 
October 20-23; the radiant of this shower is close 
to y Geniinorum. 


Announcements 


Wa regret to announce the death of Dr. André 
Donatien, for the Rural Eoonomy 
Section of the Paris Academy of Sciences and chef de 
servios of the Pasteur Institute of Algeria, on August 
10, aged sixty-four. à 

Мв. Н. 8. Тавкив has been elected a Fellow of 
the Instatute of Metals, m recognition of his dis- 
tinguished services to the Institute; the total 
number of Fellows is limited to twelve. Mr. Tasker 
was president of the Institute during 1950—51, and 
has charman of its Finance and General 
Purposes Committee (1940—44) and honorary treasurer 
(1945-47). . 

Tue French Metallurgical Society will, as in former 
years, hold its “Journées Métallurgiques d'Automne" 

^in Paris during October 25-30. Further information 
ean be obtained from the Booiété Frangaise de 
Métallurgie, 25 rue de Clichy, Paris 9°. 

Tum dates of the meeting of the Meteorologische 
Gesellschaft in Hamburg, to be held in Hamburg in' 
honour of the centenary of the birth of G. Hellmann 
(see Nature, May 15, p. 896), have been changed to 
Ootober 8-11. 

Tas Swiss Federal Commission for studying Hail 
Formation and Hail Prevention will hold an inter- 
national i on i meteorology at 
the Swiss Federal Institute of Technology, Zurich, 
during October 4-6. The symposium will discuss 
primarily the question of the natural processes of 
rain and the methods of influencing it, as well as the 
problem of the formation of hail and ite possible 
prevention. Further information oen be obtained 
from the president of the Commiemon, Prof. R. 
Sanger, E.T.H., Postfach, Zurich 28. 

Issomp annually, with some interruptions, since 
1915, the "Subject Index to Periodicals” is now being 
published quarterly with annual cumulations. The 
first of these ly issues covers January to 
March 1954 (pp. 71. London: Library Association), 
and the three hundred British periodicals indexed 
have been carefully selected to meet the needs of the 
amaller aa well as the larger public library, and those 
of academio and libraries. How far the greater 
frequency of publication enables the “Index” to keep 

more clogely with the influx of material cannot 

irly be judged from a single issue, and the full 

advantage will probably be derived in the annual 
cumulation. 
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1 ` * THE BULGARIAN ACADEMY OF SCIENCES 
: ЕА By Dr. D. R. NEWTH | 
Department of Zoology, шугу College, London 


LTHOUGH it oan be said to have its origins in 

the foundation, in 1869 at Braila in Rumania, 
of the Bulgarian Literary Bociety, the Bulgarian 
Academy of Sciences did not become a model of the 
traditional European academy until much later. The 
Literary Society moved to Sofla in 1878 after Bul- 
garia’s liberation from Turkish rule; but it was nob 
until 1911 that the intentions of xta founders were 
realized and it became, in fact and in name, an 
Academy of Sciences. From then until 1044 it re- 
mained a body of scholars, with the publication’ of 
learned periodicals and the holding of scientiflo 
meetings as its main functions. 

Plans for the extension of the work and respons- 
ibilitieg of the Academy were discussed between 1944 
and 1947, and ita present form was determined by a 
law passed in 1947 and a decree issued in 1949. These 
have turned the Academy into a body controlling the 
activities of а number of research institutes and 
i-ministerial authority over a great 
ian science. At present ita work is 

seven sections, each with several 
institutes. These are: (1) Physics, Mathematios and 
Technology (with three institutes); (2) Geology, 
Geography insti ; 
(8) Bi ; 
(4) History, Archeology and Philosophy ( (with seven 
institutes); (5) Law and Eoonomics (with two 
institutes); (6) Linguistics, Ethnography and Litera- 
ture (with three institutes); (7) Beaux arts (with 
three institutes). In the near future the section of 
Biology and Medicine is to be divided mto two, a new 
section, of Agrobiology with five institutes and a 
section of Medical Science with seven. 

Not all these institutes are primarily research 
organizations. Thus the Zoological Gardens in Sofla 
and the Ethnographic Museum have the status of 


.' Academy institutes. In establishing new institutes it 


has been the policy of the Academy to proceed with 
some caution. Where the case for a new institute 


INSTITUTE OF CHEMISTRY OF 


is held to have been made, it is started with a small 
nucleus of workers, perhaps as few as three, and 
probably not in quarters of ite own. It is then allowed 
to grow, and if ta work flourishes it will be given 
buildmgs designed for it, some years after 1ta inception. 
Most of the fully institutes have between 
fifteen and twenty scientific workers headed by a 
director (normally, but not alwaya, an academician) 
and controlled by & oounoil 


appropriate Ministries and the heads of the institute's 
research teams. Such institutes may publish an 
&nnual bulletin of researches; thus the Bio. 00 
Institute (until his reoent death directed by 

M Popov) has jut seed Че ARES while tha тшш 
Institube of Могрроюву: under Prof. Hadjiolov, has 


just published ita first 
The bulletins and the other publications of the 
Academy are well uoed and the use of French and 


The Acadamy is also represented at the conferences 
which plan the work of institutes other than ite own, 
d through its Presidium, Council of Co-ordmation 

and planning commissions is coming more and more 
to co-ordinate the scientific hfe of the whole country. 


, Àt the present time there nre forty-eight academi- 
rresponding members and a xi- 
mately five hundred full-time qualified wo in 


The Academy is conscious of the fact that during 
its re-organization it hag not paid as much attention 
ва ів desirable to developing working relations with 
Boientiste abroad, and particularly with those of 
West. It hopes next year to take a first step m 

improving ita international contacts by inviting 
numbers of foreign scientists to visit it. 


IRELAND 


SUMMER SCHOOL IN ORGANIC CHEMISTRY 


HE Institute of of Ireland held its 
Srat summar school daring July 6-0 in Univenity 
College, Dublin, the school being a refresher oo 


obtain some knowledge of advances made in fields of 


. chemistry outside their special interest. 


A series of four lectures on stereochemistry waa 
8. Wheeler, professor of 

chemistry, Dublin. He showed 
how hybridization of s and p orbitals gives the 
of the methane, ethylene and acetylene 
а He described how ep! hybridization ів 
involved in the Walden inveraion and explained how 
the original Mills-Nixon theory was no longer &pplio- 


wn 


able. In treating of. the stereochemistry of tetra- 

hedral carbon, he discussed the пһоеввату and 

sufficient conditions for a hisi 1 

Fisher’s system of projection ideas a8 regards 
tive .Roeanoff'a 


and the application of conformational analysis to 
steroids was shown. In his closing address, Prof. 
Wheeler outlined recent work on the absolute oon- 


appreciated. 
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In two lectures Prof. Wealey Cocker, © 
profeasor of chemistry, Trinity College, Dublin, dealt 
with new and techniques. He criticized the 
old idea that the aldehyde~G:rard products are more 
stable than the ketono adducts and went on to 
describe newer methods for isolating carbonyl oom- 

unds. He then described modern speciflo oatalysta 
for reduomg alkene and carbonyl compounds. Recent 

oxidising agents which are specific for various groups 
were outlined, and m conclusion the work of Linstead 
and others who have produced long-chain fatty acids 
by a variation of the Kobe electrolytic synthesis of 
paraffins was described. 

In the two hours allotted to him, Mr. P. W. D. 
Mitchell, Landon Fellow of the Medical Research 
Сопло] of Ireland, described briefly the symbols and 
terminology used in absorption фэн ea Габ He 
indioated how the positions of the regions o 
tzon and the intenmty might be correlated lecce 
with the nature and distribution of ores 
and auxoehromes in the molecule and then described 
some work in which he is engaged for the Medical 
Research Council of Ireland. In this work the ultra- 
violet absorption tra are used as a means of 
determining mo weights and also as a method 
for the identification of sugar оватопев. 

Dr. E. F. MoCarthy, senior Fellow of the Medical 
Research Council of Ireland, outlined recent advances 
in electrophoretic technique and its application to 
the separation of high- and low-molecular-weight 
substances of biological Importance. He discussed 
the relative merits of boundary and rone eleotro- 
phoresis with reference to his own work on the 
identification of blood protems. Dr. McCarthy also 
described the more recent refinements in the estima- 
tion of molecular weights by osmotic pressure 
measurements. 

Two leotures on “Distillation were delivered by 
Mr. F. T. Riley, lecturer in chemistry in University 
College, Dublin, dealing with liquid—vapour equilibria 
and with: the theoretical basis of modern laboratory 
fractional distillation. Laboratory fractionation 
practice in the 1920's was contrasted with present- 
day methods. Mr. Riley emphasized the changes 
brought about by the introduotion of controlled 
reflux, and packed columns. He then reviewed the 
factors influencing separation efficiency and described 
the high-efficiency column working m the Depart- 
ment of Chemistry of University Oollege, Dublin. 
This column has a packed length of 9 ft., and ita 
* performance is equivalent to that of a oolumn con- 
taining at least two hundred theoretical plates. А 
feature of this column is the intermittent vapour 
draw-off device which is useful with an azeotropic 
mixture that tes on condensation. 

Prof. F. J. Coll, profeesor of chemistry in University 
College, Galway, gave two lectures on “Chromato- 
graphy” and disoussed this technique under the 
following headings: absorption ohromatography, 
partition chromatography, paper chromatography, 
1on-exchange chromatography and eleotrochromato- 
graphy. Many excellent paper chromatograms of 
sugars, prepared by Prof. Coll, were used for illus- 
trating the pointe described. Other experimental 
demonstrations were much admired. 

Two lectures on organio and analysis 
were given by Dr. Cecil L. Wilson, reader in analytical 
chemistry in The Queen's University, Belfast. Be- 
ginning with a review of the development of analytical 
chemistry, he went on to discuss the use of micro- 
methods in the laboratory. He described the appli- 
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cation of organic reagents in gravimetrio, titrimetric 
see colorimetric procedures and showed how the 

for. a ‘classical’ organic reagent have 
been modified by the addition to this class of the 
‘complexanes’, which cannot be regarded as following 
the accepted pattern. The inorganic analyst, in 
particular, is bound, in the future, to take more note 
of the methods of hm organic since he will 
more and more be faced with problems of compound 
analysis rather than of ion analysis. 

Mr. С. D. O'Briain, Department of Chemistry, 
University College, Dublin, organized an excellent 
display of scientific a the material being 
supplied by a n of manufacturers and 
agents. Eva M. PHILBIN 
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PHYSICS IN ISRAEL 


t 

HE seventy-fifth birthday of Prof. Albert 

Einstein was celebrated in Israel by & soientiflo 
convocetion which was held on March 14 in 
Jerusalem, under the joint auspices of the Hebrew 
University of Jerusalem ; the Technion, Haifa; the 
Weizmann Institute of Scienoe, Rehovot; and the 
Research Council of Israel. Tributes were paid to 
Prof. Emstein by Mr. Y. Ben-Zvi, the Israeli president, 
Mr. M. Sharett, the Israeli prime minister, and Prof. 
B. Mazur, president of the Hebrew University, 
and various aspects of Prof. Einstein's contributions 
to science were discussed by Prof. G. Raoah of the 
Hebrew University (quantum theory), Prof. C. 
Pekeris of the Weizmann Institute (Brownian move- 
ment), Prof. N. Rosen of the Technion (relativity) 
and Prof. 8. Sambursky, director of the Research 
Council (cosmology). 

In addition, the March number of the Bulletin of the 
Research Oounoil of Israel (8, No. 4; 1954) is dedicated 
“with the highest esteem and affection of the scientist 
of Israel” to Einstein in honour of his birthday, and 
conteins a photograph of Prof. Einstein as frontis- 
piece. The-contenta consist of twenty-four original 
contributions, mainly devoted to mathematics or 
theoretical physics, the abstracta of the papors 
presented &t the inaugural meeting of the Israel 
Physical Society held during April 12-13, 1954, 
and six short research notes. The Bulletin, which 
is in English, contains, in addition, abstracta of 
the origmal contributions in both Hebrew and 
English. 

The inaugural meeting of the Physical Socioty 
consisted of a general session, opened by the Зооіебу'в 
first president, Prof. G. Racah, at which two addresses 
were delivered, one by Е. D. Bergmann on the m- 
fluence of modern physics on organic chemistry and 
the other by M. Chwalow on the role of physica in 
industry, and four other geesions devoted to general 
and industrial physics ; theoretical physics ; atomic, 
nuclear and molecular physics; and methods and 
instruments. The abstracts mdioate that work in the 
experimental fleld of physics is gradually being built 
up alongside the numerous theoretical studies, and 
show that recent activities include the construction 
of a thin lens magnetic В-тву spectrometer, and of a 
Couette viscometer for precision measurement in the 
ceritipoige ranges, the measurement of the absorption 
and scattering of 1-3 om. radiation by а d.o. discharge 
im helium and air using a low-powered klystron as 
microwave generator, and experiments on lumines- 
cance. 8. WEINTROUB 


592 


ONTARIO: RESEARCH 
FOUNDATION ` 


REPORT FOR 1953 


the annual report for 1953 of the Ontario 

Research Foundation*, by the director of research, 
Dr. H. B. to, which is appended a list of 
papers published durmg 1953 and the financial state-. 
ment, attention is directed to the increase of almost 
100 per cent in the research work perfarmed for 

. industry and under contract for government agencies 
during the five years 1949-53. Income from such 
gources increased from 277,777 dollars to 506,189 

- dollars, and the Provincial grant was ihoreased from 
167,904 to 260,230 dollars, the Federal grant remain- 
ing at 25,000 dollars. Dr. Speakman urges that these 
grants ahould increase m accordance with th the demands 
made on the Foundation. While there was no morease 
in administrative staff during. the period under 
review, the scientific staff increased from fifty-one to 
sixty-seven and technical staff from thirty-eight to 
forty-six. In biochemistry, the laboratory dealing 
with cannmg problems was closed ; but the fellowship 
on the utilization of tho hulla of rice has led to the 
commercial production of humidifier plates from moe 
hull ash and to a high-tem ture, light-weight 
insulating refractory now un study by & large 
manufacturer of fire-bricks in the United States. The 
possibility of utilizing whey with inorganic and cheap 
ammonium salts for the production of a yeast high 
in complex protems of nutritive value in the diete 
of domestic animals ia being explored, and consider- 
able progreas haa been made m the production of 
tanning materials from waste sulphite liquors and 
the waste phenolic liquora from petroleum refineries, 
as well as in the development, in the oila and fata 
laboratory, of formule and methods for a butter-like 
spread, with good keeping properties, which can be 
ман дык ен Simo anaes Wade money a 
‘climatic conditions. 

In chemrmtry the Air Pollution Laboratory is 
° making a systematic study of atmospheric conditions 
‘in the Sarnia area, in which several refineries and 
chemical plante are o ting, under varymg olimatio 
conditions, and gi surveys are in progreas in 
Maitland'and Millhaven. The Electroplating Lab- 
oratory made ee progreas in studies of the 
influence of the physical metallurgy and mechanical 

poe of the basic metal on the subsequent 

rii cae) process. Encouraging results have 
been o ed with a tanning agent prepared by the 
Organio Section from lignin, and similar compounds 
are being tested as dispersmg agents, while a similar 
product has shown promise as в relatively cheap 
thermo-setting resin with water-repellent properties 
for use in the manufacture of boards from sawdust 
and other wood waste. 

The Department of Engineering and Меке 
which is stil in urgent need of more space and 
facilities, has continued ite fundamental work in 
physical metallurgy, and mvestigations in ferrous 
metallurgy have been extended to include the pre- 
treatment and concentration of ores to provide oon- 
centrates for the basio prooems. The hypothesis that 
changes in the lay-length of в wire rope пъ service 
may provide reliable indicativns of weakness and 
` ultimate failure has received considerable support 


* Ontano Research Foundation. Annual Report, 1953. Рр. 82. 
{Toronto ° Ontario Hesesroh Assouation, 1954.) 
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from resulta obtamed on experimental machines. 
The Department of Research Services continued to 
increase its contecta with industry and also the 
number of repeat requesta for service. ' 

In the Department of Parasitology more attention 


was given to basio research. Work on the tapeworms’ 
in carnivorous animals, especially foxes, .- 


oocurring 
continued, that on а hydatad disease in moose and 


wolves was concluded, and the life-history of the bot ° 


fly which lives peraetioally in chipmunks haa been 
determined. The survey.of the Algonqum plain by 
the De ent of Physlography waa carned forward 
from to Saulte Ste. Marie, but the 
mineralogical study of soils m southern Ontario was 
temporarily halted. An ecological study of the 
growth of soybeans in southern Ontario and the 
adjoining States of the United States has been 
started. - 

In the Textiles Laboratory the emphasis had passed 


to problems connected with product development, ` 
including fabrics for pparel, household < 
furnishings and industry. Pressing temperature 


stadies of the maximum temperature to which fabrica 
may be submitted have included a comparative study 
of viscose and acetate rayon, cotton, lmen, nylon 
and orlon. Under the Nylon Fellowship of Canadian 
Industnes, Ltd., a study of available methods and 


instruments for measuring resistance to abrasjon. 


supporte the view that abrasion resistance and wear 
cannot be correlated with confidence. The influence 
of chemicals and temperature on the tensile strength 
and bursting strength of filter oloths was bemg 
investigated, and apparatus and experimental tech- 
niques were being developed to investigate the 
influence of cloth construction on the efficiency of a 
filter prees. 


BRITISH ELECTRICAL AND ALLIED 


INDUSTRIES RESEARCH 
ASSOCIATION 


ANNUAL REPORT FOR 1953 


НЕ report for 1958 of the British Hlectribal and 
Allied Industries Research Assocation*, the 
thirty-third year of а operation, records, in addition 
ом ацша eee E ee 
inception of an important new development. This is 
the commencement of the erection at therhead of 


buildings which will ultimately completely re-house *- 


the Association's laboratories, at present sı at 


Perivale. The cost of this project, amounting to some, 


£400,000, will be met for the most part by special’ 


capital contributions from the members, together 
with a grant from the t of Scientific and 


Industrial Research which will probably amount to , 


£100,000. 

The main fields of activity ‘of the Association 
necessarily form в fairly stable pattern over & period 
of years. Work on high-power aie and on 
dielectric materials have long oocupied prominent 
places in the research programme, and continue to do 
80. Both these branches illustrate a feature which is 
characteristic of much of the work of the Association, 
namely, that the investigation of problems of direct. 


^ British Blectriosl_ and Allied 
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technological importance often stimulates investi- 

gations of a fundamental character and produces 
new knowledge in the field of pure soienoe. Experi- 

mental and theoretical researches are being pursued 
into the fundementals of arcing phenomena and into 
the breakdown proceases of dise in gases and 
in solid dielectrics where the breakdown із occasioned 
by internal discharges. Work on the general theory 
of electrons in solids hag produced a canonical trans- 
formation which can be applied to the movement of 
alow electrons in ionic oryBtals and which permite an 
estiíate to be made of the energy and mass of 
‘polarons’, that is, electrons carrying some ionio 
displacemente with them. 

The work on surge phenomena has bee. concerned 
mainly with surges on systems and in transformers. 
Surges on tranamiasion lines aring from lightning 
have bean recorded on equipment installed for that 
purpose, and have been made of large 
numbers of fault reports from the British Electricity 
Authority and area boards. It ів noted, however, 
that the incidence of thunderstorms during the year 
under review was abnormally low, and in the London 
area two hundred magnetic lnk lightning detectors 
did not record a mmgle disturbance. In the fleld of 
transmission and distribution the Association has 
continued ita work on the continuous and short- 
сітошь rating of power cables and has begun to 
extend these investigations to higher frequencies, in 
the first instance to 400 o./s. 

In connexion with the research on generation by 
wind power which has been in progress for some time, 
the Association has carried out a wind-power survey 
of the British Isles and it is stated that this is now 

ractioally complete. A” gust recorder installed at 

tae Hill in Orkney, where there is a 100-kW. wind- 
power generator in operation, recorded durmg the 
gales at the end of January 1953 gust velocities of 
125 m.p.h. 

Under the Power Plant Section, work continues on 
the creep and corrosion resistance of steels at high 
temperatures, on condenser tubes, and on the 
properties of high pressure — high temperature steam. 
It is noted that a detailed study of the creep and 
tensile properties of a large molybdenum — vanadium 
steel turbine-rotor forging ig in progress and is well 
&dvanced. 

Associated with the researches on switch and 
control gear are programmes of work conducted in 
the laboratories of the Safety in Mines Research 

‚ Establishments at Buxton and at Sheffield. One of 
the problems under investigation із that of ‘pressure 
piling’ in flameproof motors. This is a phenomenon 
in which the preasure generated on explosion is 

` «greater with the machine running than with the 
machine stationary. Determmations are also beimg 
made of safe flange gaps for inflammable mixtures. 

An mmportant allied investigation is in progress on 
intrinsically safe apparatus. 

Among the items reported under “Unclassified 
Researches” is a significant improvement in the life 
of the hydrogen—oxygen fuel cell resulting from the 
development of a method of diminishing the corrosion 
of the oxygen electrode. In the aame section it is 
stated that further work has been done on the ‘self 
adjusting welding aro’ and that the extension of the 
practical application of the surge injection principle 
for arc maintenance is being pursued. 

It is evident from many references in the detailed 
sections of the report that the work which is sup- 


ported by the Association in university departments 
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throughout Britain ia being actively maintained. 
The report concludes with a list ofaome forty papers 
and articles published by the staff during the year 
and about half that number of publications based on 
technical reports of the Association. There is & 
further list of translations from foreign journals and 
of bibliographies which have been prepared. 

The report taken as a whole gives the impression 
that the Association 18 not only carrying on a large 
volume of research which is of direct importance to 
the electrical industry and to the community, but also 
that ita policy is one of vigilant surveillance of the 
whole fleld to ensure the effective co-ordination of 
its work with the general body of research activity 
throughout the industry and in government estab- 
lishments. The presentation of the individual sections 
of ‘the Association’s work in the report is made in a 
very satisfactory way; but there is little to indicate 
the relative scale of effort associated with each. It 
would add appreciably to the mterest and value of 
the report if some indication could be given as to the 
relative magnitudes of the Association's various 
fields of activity. ^ 


PYROPHOSPHATASES IN PLANTS 
DURING GROWTH 


Ву Dre. B. NAGANNA*® and C. E. SRIPATHI 
Dept. of Chemistry, Madras Veterinary College, Madras 7 


HE occurrence of an alkaline pyrophosphatase, 

active only im the presenoe of added magnesium 
ions (0-02 №), was recently reported! in fresh potato 
extracta. Further studies have revealed ita ocourrence 
in many other plante. Unlike anımal tissuee*, plant 
tissues show high acid pyrophosphatase activity also. 
With the eame substrate concentration, the alkaline 
pyrophosphatase activity is found to be always 
greater than that of the acid pyrophosphatase in 
green leaves, whereas in seeds the reverse 1s observed. 
This unequal distribution of the two enzymes that 
act on the same substrate led us to consider whethor 
any significant differenoes in their elaboration during 
plant could be observed which would throw 
some light on their specific metabolio functions. 

Wheat (T'ritiown vulgare), в  monoootyledon, 
showing more acid pyrophosphatase and leas alkaline 
pyrophosphatase activities, and french beans 
(Phaseolus vulgaris L.), a dicotyledon, showing no 
alkaline pyrophosphatase but very high acid pyro- 
phosphatase activities, were germmated on loose soil 
and analysed at intervals. When roots and shoots 
had developed, separate analyses were conduoted 
with each part. The enzyme extracts obtained by 
maceration of weighed fresh tissues with ice-cold 
double-distilled water were centrifuged and kept in 
an 10e-box. They were further suitably diluted (1 in 
10 to 1 in 1,000) just before the assay of the enzymes. 
Both the acid and the alkaline pyrophosphatases 
and also the acid phosphatase were assayed aa 
follows. 

The incubation mixture (5 ml.) contained 0:5 ml. 
of the enzyme extract in each case, and 4 ml. of 
veronal-aeetate buffer (Michaelis*), pH 5:32, and 
0-5 ml. of neutralized sodium pyrophosphate (0-01 Af) 
for acid pyrophosphatase, 3-9 ml. of buffer, pH 8-08, 

оешкан, a of Bioobemisiry, Andhra Medical College, 
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Table 1. Аср AND AND Аср GLY- 
ONROPHOSPHAT AA Рант 


ALKALIS PTROPHOSPHATASRS 
AQCTIYPTINS OY DIFFERENT PARTS OF 














* Values oaloulated from the weights and acttyiaes of the different 
parts of the seedlings. 


0-1 ml. of magnesium chloride (1-0 M), and 0-5 ml. 
of unneutralized sodium pyrophosphate (0-01 M) for 
alkalme pyrophosphatase, and 4 ml of buffer, 
pH 5-32, and 0-5 ml. of sodium-§-glyoerophosphate 
(0-1 М) for acid tase. The moubations were 
carried out at 40° C. for 10 min. in the oase of the 
pyrophosphatases and for 20 min. in the oase of 
раш The enzyme action was stopped by 
trichloracetic acid, and the liberated orthophosphate 
estimated by the method of Fiske and Subbarowt. 
The results are shown in Tables 1 and 2. 

As these experimenta were designed primarily for 
studying the comparative distribution of the three 
enzymes at differant stages of plant growth, the 
“activities are expressed as micrograms phosphorus 
liberated per min. by the enzyme present in 1 
of fresh tissue. The resulte with wheat show that all 
three enzymes are increased durmg germination, the 


Table £. Аср AND AND Аср GLY- 
AE HORFA elie А BuT 
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wi; Valnes calculated from the weghta and the activities of the 
parts of the seedlings. 
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gradually decreased with plant growth. 
days after germination, when tho primary 
leaves were fully тее the acid pyrophosphatase 
of the cotyledons, which were very 


simple metabolites suitable for utilization by 
the growing’ embryo. Further, the acid p hog- 
phatase content of the green loaves is relatively high, 
Indicating that it has a role-in metabolic proceases 
involved in thé translocation of the food material in 
the plant. Those facta explain the occurrence of 
large amounts of aoid hatese in vegetable 
Шавпев, whereas animal tissues contain only negligible 
amounts, oven though both tissues contain appreci- 
able amounts of the alkaline pyrophosphatase’, 
Although the tender pods of the french bean 
had both the acid and alkaline pyrophosphatases in 
nearly equal amounts, the alkaline pyrophosphatase 
disappeared as the pods matured, and at the same 
time the acid pyrophosphatase was tremendously 
Increased. The former, absent in the seed, developed 
seri E ination. It 
rap inoreased as the primary leaves developed. 
The activity of the primary leaves decreased as the 
secondary leaves developed, which showed high 
activity. The high activities of the secondary leaves 
also decreased when other leaves a 
significant elaboration of the i hog- 
phatase in the growing leaves, which are the sites of 
intense metabolic aotivity, indicates the important 
role of thie enzyme in photosynthesis. Any aotively 
respiring tissue requires the preeenoe of te 
amounts of coenzymes to participate in the oxido- 
reduction processes. Reversible enxymatio mech- 


anisms by which two very important iratory 
coenzymes, diph: idine nucleotide flavin- 
&denme dinucleotide, could be i have 


recently been reported'*, E t amounts of 
pyrophosphate ions are said to be formed. with diphos- 
phopyridine nucleotide (or flavinadenine dinucleotide) 
reversibly from adenosine triphosphate and niootin- 
amide mononucleotide (or riboflavm phosphate). 
Removal of 10ns enzymatically would 
lead to & shift in the equilibrium towards formation 
of more nucleotide. The actual enzyme respongmble 
for the removal of pyrophosphate ions must be the 
alkaline pyrophosphatase, since it acts at an alkalme 
pH, and it has an immeasurably high affinity for the 
Subátrate*. Ite rapid elaboration in the leaves from 
plumules one day old onwards supporte such an 
assumption. 

It may therefore be conoluded that the alkaline 
pyrophosphatase is associated with the anabolic 
processes in the leaf, while the acid pyrophosphatase 
participates in the catabolic Bae ae De 
during translocation of the carbohydrates syn i 
in the leaf. : [May 12. 
1 Naganna, B., Curr. Se, 80, 101 (1951). 

* Naganna, B. D.So. Шев, Andhra University, Waltatr (1088), 
* Michele, L., Biochem. F., $94, 139 (1681). 


< Fake, О. EL, and Subberow, Y , J. Biol. Chen, 60, 375 (1935). 
* Kornberg, å., J. Biol. Chom , 198, 779 (1950). 
5 Bchreoker, А. W., and Kornberg, A., J. Bi Chem., 198, 705 (1050). 
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ATOMIC WEIGHTS OF THE 
MONOISOTOPIC ELEMENTS 


By Pro. HENRY E. DUCKWORTH 


ment of Physics, Hamilton College, 

McMaster University, Hamilton, Ontario 
HE work of Aston in the measurement of 
isotopic abundances and masses made it possible 
to compute, for the first time, the ahemioel atamic 
weight from purely physical date. As в result of the 
development of modern mass spectrometers and mass 
spectrograpbs, the accuracy of these physically 
determined values has steadily improved to the 
point where they sre now recognized 
as being more reliable than their chemically 
determined counterparts. This communication is 
concerned with the physical atomic weights of 
the twenty-two. monoisotopic elements, and supple- 
ments & review published! two years ago by Soott 

and Bettman. 

Accurate physical masses are known for seventeen 
of the monoisotopio elements. In the rae odd 
cases, namely, ceosium-133, terbium-159, ium- 
169, tentelum-181 and gold-197, reliable estimates of 
the maas can be made in the following manner. If 
the pointe representmg the stable odd-A nuclides on 
a graph of ‘maas defects’ (mass defect is differance 
. between a io mags of a nuclide and ita mass 

number) be joined together, they are found to lie on 
a comparatively smooth curve, which shows abrupt 
ке ee ene шек 
nuolear shells. This regularity has bean demon- 
strated’ for the region 80 < А < 130 in а recent 
peper by Collins, Johnson and Nier. In order better 


Соккон оу PHYEIGALLY AXD CHEMICALLY DETERMINED ÁTOXIO 
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Source of 
Atome weeght 
Hiement | Isotopic weight t 
Ве? 9 01504 + 8 9 01553 ¢ 018 в 
P: 1000446 + 2 18 99917 19 00 a 
Rav 95 09706 + 3 1? 09066 22 007 b 
Art 25-99007 + 3 26 98256 26 08 b 
pa 30 98356 +. 4 30 97403 30 975 b 
Bot 44-97010 + 5 44-96759 44 96 e 
Mn" 54 96681 + 10 54 04052 54 93 4 
Co^ 58 96157 + 10 53-08517 58-94 в 
Ав" 14 HETO + 5 74 03485 7491 | Ref алав 
ye 88 9841 4+ 3 88-9004 88-02 » " 
Nb" 02 9354 +. 1 02 0005 92-91 б m 
Eh 104 9376 -+ 5 102-9000 103 91 f 
aut 120-0453 + 1 120-9100 126 91 
Oe" 183 048 182 011 132-91 1 
Pra 140 90500 4-4 140 9117 140 02 
тъче 158 970 158 933 159 2 і 
Hoa 164 063% + 8 164 9363 164 94 
Tm 108 088 168 041 100 4 
Tain 181 004 180 964 180 88 
Au? 197 028 196 073 197 2 
Boe £09 0446 10 208 9604 209 00 
Th 232 1093 + 10 23% 0447 232 12 ts 








СООЛ Бера of He Gornimktes оза 


+ Hattmated from Fig. 1. 
a, Ww. тте we and Laurttsen О. O., Р. 
м ы, gj 612 (1 = 


b, L4, O. W., Pie Bon. 88 1088 (1964). 


, 


de rae T dap 4 0- and Johnson, jun, W. H., Phys. Reo., 
& Cann T T À Mier, А. O., and Johnson, jun, W. H., Pkype. Rew., 


e, Hogg, B. G., MU Darat, Tod as. Pec ШОМА Пр: 
f, Hogg. B. G., and Duckworth, H. H., Cen. J. Phys., 30, 637 (1082). 
б, Halsted, В. Н. Pkys. Ree., 88, 666 (1961). 

А, Hogg -B. G., and Duckworth, H. H., Oen. J. Phys., 98, 65 (1964). 


7 р Row 6, 1089 ОШ A, Hogs, B. G., and Gager, J. 8. 
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Mass defect (milli-mass unita) 
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to eeteblish the position of this odd-A line in regions 
where few odd-A masses have been measured, ав in 
the rare-earth region, a second curve may be drawri 
whioh ig tangent to the series of curves joining the 
even-A isotopes of the even-Z elementa. This second 
curve is based upon a much larger body of experi- 
mental data, and is shown in Fig. 1 as a solid line. 
The open circles lying above this lme represent the 
stable odd-4 nuolides in this region the masses of 
which are known, and they oan be seen to be dis- 
placed from the solid curve by a regular amount. 
One oan, therefore, obtain the masses of the unknown 
odd-A nuclides by interpolation: in no case would 
the error associated with such an estimate exoeed 
8 muilli-mass-units, an amount shown in the lower 
nght-hand corner of Fig. 1. The five interpolated 
values are shown on the graph as closed circles. 

The masses of the twenty-two  monoisotopio 
elementa, with appropriate footnotes indicating their 
source, are shown in the acoompanying table, and 
their values on the chemical scale are with 
the official chemical atomic weights. The value of 
the conversion factor from the chemical to the 
physical scale has been taken to be 1-0002788 + 5, 
as recently determined’. by Nier for atmospherio 
oxygen. There is seen to be exact agreement m the 
case of eleven elements ; in three cases the approved 
value is too small ; while for the remaining eight 
elements it is too large, sometimes by a substantial 
amount. 

Some of these cies have been recognized 
eee tomic Weights. In ita 1951 
Report, the Oommittee remarked‘ that revisions 
appeared necessary in the cases of sodium, man- 
ganese, terbium, thulium and gold, and even sug- 
gested the direction and probable magnitude of the 
ohanges likely to.be made at the time of the next 
formal report. These revisions would 
remove the discrepancies for sodium, manganese, 
terbium and gold; but the proposed value of 109.0 
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for thulium would be slightly too high. It is demrable 
that the revisions indicated by the table should also 
be made for the elements arsenic, yttrium, praseo- 
у panara bismuth and thorium. 

e is temp to вавевв the adequacy of the 
chemical techniques for a given element by oome 
paring ite chemically determined atomic weight with 
that computed from phymoal date. For this purpose 
the . table presenta а somewhat over-optimistio pio- 
ture, in that the official atomic weights of aluminium, 
phosphorus, scandium and iodine have already been 
revised by the Committee to ‘coincide with the 
physical valnes. There is, therefore, exact agreement 
between the chemically and physically determmed 
values for substantially leas than half the elementa 
in this group. It is not proper to generalize on the 
basis of this oomparmon since the monoisotopio 
elements are not, in a chemical sense, repreeentative. 
With the exception of beryllium and thulium, they 
are all elements of odd atomic number and, henoe, 
represent only some of the chemical families. 

This work has been supported by the Office of 
Scientific Research, Air Research and Development 
Command, U.S. Air Force, and the National Research 
Council of Canada. [June 25. 


1 Boott, А. F., and Bettman М., Okem. Нез. ED, 363 (1059). 


* T. XL, А 5 : 
CO OO) ee and Nier, А. O., Phys. Rer.. 94, 


* Nie, A. О, Phys. Rew, 77, 780 (1960). 
1 Wichers, Н, J. Amar. Chem. Soc., 7%, 2447 (1952). 


WHY USE INBRED LINES? 


By Dr. J. D. BIGGERS and P. J. CLARINGBOLD 


Department of Veterinary Physiology, 
University of Sydney . 


HE use of inbred lines of both plante and 

animals has often been recommended in bio- 
logical investigation. Recently, in order to find the 
basis of the recommendation, we have exammed the 
literature. The of thia communication is to 
Бшш fo) general nonse the presont etate GP know 
ledge on the use of inbred lines. In communioataons 
which have & since the present article was 
first submitted for publication, Gruneberg! and 
McLaren and Michie* have dealt with the same 
problem. The genetic aspecte of this problem have 
been discussed by Grüneberg and will not be oon- 
sidered further. 

In the second decade of this century, inbred linee 
of guinee pigs and rate weró developed ; in the case 
of thexraf, the descendanta became. the well-known 
Wistar strain. The inbred rata were characterized by 
& uniform body-weight and appearance, in contrast 
to randomly bred animals’. 

Soon after this period, the standardization of 
hormones and vitamins was developed. А unit of 
these substances was often arbitrarily defined in 
terms of a standard animal ; for example, a unit of 
the parathyroid hormone was defined.''as 1/500th of 
the amount required to produce in a dog of 20 kg. 
weight an increase of 5 mg./100 o.c. in serum oalerum 
in 15 houra’*; the rat unit of wetrogen was defined 
as “the quantity of material necessary to induce 
citrus as judged by the smear method in an ovari- 
ectomized, sexually mature rat weighing 140 + 
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20 gm."*. These early. definitions indicate that great 
value was placed on strams poeseenng uniform 
bodily charactenstios, and it was for this reason that 
the Wistar rata were rapidly distributed. 
Investigators soon recognized that the definition 


of the original ‘animal units’ of hormones and.. 
vitamins completely overlooks the effect ‘of variation ' 


between animals. The establishment of international 
standards, in the mid-thirties, overcame this objection 
and at the same time led to the adoption of biometrio 
techniques’. In these methods an estimate 1 made 
of the experimental error, and this is used for giving 
fiducial Innita to relative potency estunates. In the 
wider fleld of biological experimentation, the estimate 
of experimental error is used to judge the significance 
of treatment effects’. Cochran and Cox’ list three 
main ways of decreasing experimental error: (1) by 
increasing the size of the experiment, (2) by refining 
the experimental technique, (3) by handling the 
experimental material so that the effects of vari- 
ability are reduced. We may include in the third of 
theee methods the selection of homogeneous bio- 
logical material. In many aasays!*, for example, 
growth assays", the variability within litters ia oon- 
siderably lees than the variability between litters. 
Since litters are genetically more uniform than the 
population as a whole and their use gives ter 
accuracy in’ bioassay, ib was concluded that use 
of genetically homogeneous inbred animals would 
also increase accuracy. 

Thus over & period of about thirty-five years a 
traditional деше for inbred lines has developed, and 
these have been recommended m many modern 
text-books and many papers. We have not found 
one ‘published investigation of ‘the response to a 
treatment in which the advantage of inbred linee 


over-randomly bred animals has been. kg ane : 
ов 


substantiated. In his recent book on 
of bioassay, Finney’ grvee two references on the 
subject. > 

The first reference is, through Gaddum#, to the 
work of Winton!* on the assay of red squills. In the 
original paper, Winton oonoluded that one inbred 
Wistar rat was i t to ten rata of mixed 
origin (black, black-and-white, and wild). No efficient 
statustical method was then available for the analysis 
of these results. In 1933 Gaddum!* re-examined 
Winton's date using the newly devised normal 


equivalent deviate transformation, and he concluded ' 


that one Wistar rat was equivalent to six mixed rata. 
The statistical analysis applied by Gaddurn 18 also 
inefficient, since iteration was not carried out to the 
maximum. likelihood estimates and empirical weighta 
were used. This procedure may seriously bias the 
estimates when the number of animals in an experi- 
ment 18 small and many 0 and 100 per oent responses 
occur, өв in Winton's data. Consequently, we have 
re-examined his figures using the standard modern 
probit teahnique™. 

Winton's data have been grouped into intervals 
(range 0-2 gm./kgm.) for the purpose of analysis. 
Death (D) has been scored ав a positive response, 
and survival (which includes unaffected (N) and 
convulsed (C)) has been scored as a negative response. 
A log dose/probit response regreasion line haa been 
fitted by the method of maxmum likelihood to each 
set of data, rteration being continued until succeasive 
values of the regression coefficient (slope) differ by 
leas than one-tenth of the standard error’. An 
analysis of the slope differences has been made by a 
partitionmg of у? (Table 1). Since slope is the 
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Table 1. PARTITIOXING OF x" FOR TAR DATA OF WONTON (ref. 13) 


Bouros of variation DL r P 
-(2 
Inbred 9 v. Inbred 5 1 001 095 > P >0 90 
Inbreda v. Mixed 1 1-24 08 >P >02 
Heterogeneity 36 23 51 07 >P »05 


reciprocal of the square root of the variance of the 
individual effective doses of the population, this 
analysis в an examination of variability. “Although 
the estimates of slope suggest a differance between 
the inbred and mixed anmnals, the analysis indicates 
that the differences are thoee of random sampling. 
This efficient analysis provides no evidence of & 
significant difference between the mixed and mbred 
animals and therefore the conclusions of Winton and 
Gaddum are imoorrect. Furtharmofe, it must be 
emphasized that the mixed stock of rata used by 
Winton is a heterogeneous colection and not i 
randomly bred stram, and had a si 
difference been found ita interpretation would still 
be difficult. 

The second reference given by Finney is to the 
work of Morrell and Allmark!* on the toxicology of 
neoarsphen&mine in rate. While it 1 doubtful if 
the animals used in this investigation fulfil the 


definition of inbred, they were not found to be ' 


significantly better than randomly bred animals. 

Emmens” studied the action of совігопе m Strong's 
CBA strain of mice and found, to his surprise, that 
they were significantly more variable in response 
than the randomly bred oolonies normally used. 
Recently this finding has been confirmed m OBA 
and C57 mice, using cestrone and cetradiol-3 : 178%. 
In both these investigations the mioe were inbred to 
at least thirty generations and may thus be oon- 
sidered homozygous. Since, inbred Imes are so often 
recommended, it is very surprising that little work 
oan be found on the comparison of the variability of 
inbred and randomly bred animals. The tal 
work reviewed above offers no evidence that inbred 
lines may be advantageous and even suggeata they 
may be disadvantageous. 

A considerable and well-established disadvantage 
of inbred lines is the decline in vigour often associated 
with mb 13, This is manifested m a deolme in 
fertility, fecundity and health. When & large colony 
is required, many breeding animals need to be main- 
tained in order to produce the colony in а reasonable 
time. 

It has been known for many years that F, hybrids 
between imbred lines are characterized by high 
vigour. This phenomenon is known as heterosis or 
hybrid vigour, and has been discussed extenarvely in 
reoent times***!, In addition, the hybridization of 
inbred lines leads to two other phenomena: (1) the 
mean response of the F, generation often lies outaide 
the interval between the mean responses of the 
parental stocks ; (2) the F, generation is leas variable 
than the ban the parent inbred” populations. The first 
oris aei has often been deeoribed and studied 

use of its economic importance. The second 
phenomenon, however, has been studied very little 
and only. an occasional reference may be found. 

MoLaren and Michie’ have recently demonstrated 
that the variability of inbreds is 3-5 times greater 
than that of F, hybride, using the duration of 
narcosis to sodium pentabarbital as the test arterion. 
hein ap and Biguers" have studied the vaginal 
Tesponse to of reciprocal P, hybrids of 
C57 and CBA mice and found the hybrids to have 
25 per cent of the variability of the inbreds, and they 
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were always less variable than the randomly bred 
albino stock. Thus in studies of œstrogens the use 
of these F, hybrids has tremendous advantages 
because of the large reduction in biological varia- 
tion. 

Strong™ states that the use of P, crosses d ea 
oonsideration. However, his reasons are on 
the fact that F, hybrids are superior to inbreds in 
health and longevity, and that “animals of any 
particular hybrid type show as great uniformity as 
the inbreda do". This latter statement 18 true Bo far 
as genetic variability is concerned, but ignores the 
possibility of interaction between genotype and 
environment. Fisherf*, too, the out-oroesing 
of two inbred lines to produce a large number of 
genetically uniform mice m a short time. The low 
vigour of inbred anımala resulta in a low weaning- 
rate, but following hybridization the weaning-rate 18 
high. In the case of mice the litter sire of hybrids 
may be two to three times greater than the litter 
size of inbreds. Thus the F, hybrids are much the 
easier to breed in large numbers, and only a small 
stock of inbred animals need be maintained for their 
production. 

In view of the above considerations, the automatic 
use of inbred lmes may well be an inefficient pro- 
oedure in biological experimentation. Investigators 
should examine therr material to see whether inbreds, 
F, hybrids or randomly bred animals are the most 
suitable for their work. It ів probable that the best 
use of inbred lines ıa to produce F, hybrids. The 
manifestation of heterosis, however, will depend on 
the material studied and no general rule oan be laid 
down. In the concluding paragraphs of his book, 
“The Theory of Inbreeding’, Fisher?! discusses the 
necessity of having many inbred lines so that sut- 
able crosses can be made for special environments 
and purposes. Although this was written with 
particular reference to livestock and plant improve- 
ment, ib is possible that these ideas could be exploited 
in experimental procedures. 
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- LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
еккен н Дааа а ац 


‘Pialliotin, the Antibiotic of Psalllota 
xanthoderma 


Tum antibiotio activity of the edible mushroom 
Pealisota was first described in some 
detail by Atkinson! in Australis. Wilkins’ in England 
also recorded this mushroom ав being antibiotic. 
Atkinson gave a number of ch&raoteristice of the 
antibiotic substance and also a list of sensitive and 
insensitive beocterial species, but refrained from 
naming the substanee as а new antibiotic. Its peculiar 
and haphazard lability defeated dttempts to oon- 
SA UR SI paniy 3h ond the wark was tempesaniy 

опей ав the mushroom supply гап out. 

This year a good crop of Pealliota zanthoderma 
appeared in and around Adelaide and work on 
purification of the antibiotic was recommenced using 
paper chromatography of aqueous extracts of mush- 
room stipes.  Erratio results were obtained, some 
papers showmg a good antibiotio zone near the solvent 

mt, others showing no жопе. The amount of 
activity on the paper was shown to depend upon 
the extent of exposure to daylight during the pre- 
paration of the spot i ar pari giu (100 Ш.) 
and during the running and t handling of 
in dim light, run 
ed in dim light, 
invariably produced antibiotic zones near the solvent 
front. 

The senmtivity of the antibiotic in uada extracts 
to different types of light was investigated by ex- 
posing dried spota of extract (100 ul.) for various trmee 
to the diffuse daylight (not direct sunlight) of the 
working bench under the window. At the same time, 
` and in the same position, similar spota were 
BOR тышы күне кени кон UE 
kept in а light-proof box. 

This box control spot tested after four hours and 

ту fore порн on ths bendh at roam teriparitore 
showed exoellent activity comparable to that of a 
similar spot kept in the dark in the refrigerator. Thus 
no deterioration occurred in twenty-four hours at 
room temperature in the dark. Rapid deterioration 
occurred, however, in diffuse daylight, as little or 
no,&otivity was detected in the spota Au 
to daylight for one to four hours. : 
Шал Карасай йиш fond ра воне 
up to four hours under Wratten filters А, B, О, Е, F, 
G, H and КІ, which were thus protective. The D 
filter (dark violet) was not protective, however. 
Spots exposed under it for one to four hours showed 
reduced or barely detectable activity. 

Exposure to short-wave ultra-violet also inactivated 
the antibiotic extract. With the lamp used at present, 
emitting mainly in the 250 mp region, complete in- 
activation of dried spots occurred at 18 am. 
in one hour, and considerable reduction of activity 
in twenty minntes.- Long-wave ultra-violet was, 
probably responsible to a large extent for the inaotiva- 
bre oed by daylight, к азис: кеши er 
blocked short-wave ultra-violet, showed 
noster eros U Gio eal 
place on the bench for one to four hours. 

Ав the yellow Wratten filters protected the -anti- 
biotio activity and gave good light transmission, & 
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suitable sQuroe of yellow: light waa sought for use 
during experimental work on the antibiotic extracts, 
Of various sources tried, а Philips yellow dark-room 
globe was found most seti Spote exposed 
up to six hours under this light in a black box showed 
no reduction in activity. Thus work on this-antibiotio 
mushroom may be safely carried out in this yellow 
light in an otherwise darkened room. 

The conclusion from this work is that the 
main destructive agent for the Pesaliioia antibiotio 
in crude extracts is bright light. Success oan only be 
achieved by contin ee 
light. Earlier work must therefore be 
suitable lighting. Many earlier results na 
been cheoked and purification procedures аге’ being 
carried out either in the dark or m the yellow light. 

Because of ite light sensitivity in crude extracts, 
the antibiotio of Pealltota xanthoderma appears to be 
new and unique. Therefore i$ may justifiably and 


conveniently be given the new name iotin. 
A detailed account of this work be published 
elsewhere. 
NANOY ÁTKINBON 
Department of Bacteriology, 
University of Adelaide, 
South Australia. 
Aug. 26. 
NI Aust J. Dap. Dii, M, 100 (1046); Mod J. Aust, 
Wiking, W. xeu елы Biol, 33, 188 (1946). 
Antibiotic Production by Actinomycetes in 
Soil demonstrated by Morphological Changes 


Induced in Helminthosporium sativum 


Ir has often been suggested that the production of 
antibiotios in soil is at least partly responsible for the 
antagonistic relationships between &otmnomyoetes and 

lant pathogenic fungi; but little direct evidence 
been obtained to offset the fact that these sub- 
stances have rarely been'extraoted from soil. 

A number of soil actinomysetes were selected for 
their antibiotio activity towards Н 
sativum. These actinomycetes were shown to reduce 
root-rot of wheat when inoculated simultaneously 
with the fungus into sterile sou. Reduction in disease 
incidence was correlated with the degree of antag- 
onism exhibited by the actinomyoetes in vitro, 
suggesting that antibiotics were responsible for the 
disease control. “In these i ta we were unable 
to extract the active otic from the soil, but 
the possibility remained that antibiotics were present 
in sufficient concentrations to cause localized effecta 
in soil. . 

A number of workers have described morphological 
changes in fungi caused by antibiotica, and 16 appears 
that these substances affect the morphological develop- 
ment of a given fungus in e characteristic and re- 
produoible manner!-*, 

In vitro experimenta were carried out to-determine 
the effecta of the antibiotioa produced by the selected 
actinomyvetes on the spores and hyphse of H.-sativum. 
Inhibition of devel: ъ and morphological changes 
of the fungus varied with the actinomyoete, but the 
effecta noted were quite characteristic. H. зайсыт 
spores either failed to germinate or ware inhibited at 
в point just subsequent to germination. Antibiotic 
effecta on the hyphs of H. sativum were determined: 


by germinating the ee spores for twenty-four 
hours before ‘placing them in the presence of the 
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&ctinomyoeteg. Hyphal changes ranged from the 
stoppage of further nryoelial development to such 
characteristic morphological effecta as stunting, 
distortion or the formation of hyphal protuberances. 

To demonstrate the effects of the actinomycetes 
on Н. saiteum in во] в buried-alide technique was 
employed‘. Microscope slides dipped into a plain 
agar suspension of Н. sativum spores were placed in 
pote of sterilized soil inoculated with one of the 
&otinomyoetee. In a similar manner the effect on 
the fungal hyphe was determined by incubating the 
agar slides prior to placing in the вой. It was posible 
to determine the effecta of the actinomycetes on the 
ination of slides. In all oases the charaoteristio 
о j effeota caused by the aotinomyoete 

iotios $n vitro were noted in the soil. Extraction 
Procedures again failed to demonstrate the presence 
of antibiotios in the soil. 

Further proof of the activity of antibiotics in soil 
was obtained using the antibiotic actinomycin and 
Actinomyces antibtotious, the organism le for 
ita production. In Petri-dish culture both crystalline 
actinomycin and A. antibiotious produce а character- 
istic swelling, ee ee 
hyphe. When introduced into e soil identical 
morphological changes are evidenced by Н. sativum 
in the presence of either the pure antibiotio or 
A. antibtothious. Extraction of the soil oontaining the 
actmomyocete yielded no antibiotic, strongly suggebt- 
ing a locali antagoniam due to a relatively high 
, concentration of antibiotico in the immediate vicinity 
of the actinamycetes. 


Soil Microbiology Department, 
Rothamsted i Station, 


І. L. Sravawson 


1 Bran, Pn tr QS] J., and Hemming, H. G., Treas. Brit. Mycol. 


mer. J. Bot, 11, 108 (1924). 
Bot., 4, 459 (1917). 
F, Oan. J. Bot., 31, 718 (1963). 


Isolation and Characterization of. 


Biosynthetic Aryisulphates 
ALTHOUGH most phenols are known to. be partially 


soluble and can be used to isolate aryleulphatee after 
some preliminary purification of the urine’, but are 
not very satisfactory wheh the arylsulphates are 
present in amall amounts. ` ; : 

The findings of Egami‘ that trypaflavin (10-methyl 
2 : 8-diaminoecridintum ahloride) gave insoluble salts 


found to give insoluble salta with ary 


of the compounds tested 5-aminoacridine was per-' 


ticularly suitable because of ite availability and the 


599 


great insolubility of its readily oryatallized aryl- 
sulphate salta. The solubilities of thèse salts in water 
is of the order of 0-08 gm./100 ml. at 4*.C., and they 
were therefore much less soluble than the p-toluidme 


glucuronides of stilbowtrol and diencstrol, both of 
whioh are known to form relatively insoluble sodium 
вања». Other ands which readily gave insoluble 
^b-aminoecridine salts included dehydro-tscandro- 
sterone sulphate, di-tecpropylidene glucose 8-sulphate 
and the polysaccharide sulphates, oerraghenm, 
laminarin, fusoidin and chondroitin sulphate. 

Use has been made of 5-aminoacridine to isolate 
the monosulphate of 4-chlorocatechol from the urine 
of rabbits receiving this compound. Methylation 
of the free hydroxyl gro ‘the §-aminoacridine 
salt and identification of the methylated phenol 
liberated by subsequent acid hydrolysis established 
the structure of 4-chlorocatechol monosulphate as 
2-hydroxy 4-chlarophenyl sulphate. This confirms 
the suggestion of Dodgson and Wiliams that 
sulphate conjugation. of 4-chlorocatecho! occurred on 
the hydroxyl group para to the substituent chlorine 
‘atom. 

An &rylsulphate isolated as the 5-aminoacridine 
salt from the urine of rabbite receiving chlorobenzene, 
and the monosulphate resulting from the treatment 
of 4-chlorocatechol with half the theoretical amount 
of ehloroeulphonio acid, were shown in the same way 
to be identical with the arylsulphate obtained after 
feeding 4-chicrocatechol. ' 

A detailed account of this work will be published 
elsewhere. 2 
` : К. 8. Dopason 

F. A. Бонк? 
B. SrmwoER 

Physiology Institute, 

Newport Road, ' 
Cardiff. June 16. 
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Effect of Чыгы чег on the Inactivation 
of Phage labelled with Phosphorus-32 


In the course of investigations on phage BM 
labelled with phosphorus-32, we have had occamon 
to study ite Inactivation at a ture of 2—4° C. 
and at that of ‘dry ice’ (— 79? O.). In this way an 
effect of temperature on the rate of inactivation has 
been observed, a result which may be of interest in 
wider investigations recently made by various 
authors! on the combined effects of temperature and 
ionizing agents on viruses and proteih molecules. 

The investigation has been carried out with the 

hage BM active on Bacillus megatherium which has 
Баа studied for some years in our laboratory’. The 
labelled phage was by infecting oells of B. 
um which had grown in semi-synthetic 

medium containing about 3 mo. of phosphorns-32 
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The duration of our i te, the 
temperature and the i in which 
the particles were suspended exclude any 
mortality independent- of the radio- 
activity: 7 

As can be seen clearly from Fig. 1, our 
resulta (which refer to three experiments 
giving very consistent results) suggest а 
highly signifloant differenoe in the rate of 
inactivation, a difference which can be 
calculated as about 25 per cent lees for 
the frozen radioactive phage. i 

This differenoe can be attributed to 
various possible causes inolüdig : (1) a 
diminished rate of diffusion of the toxio 
ions produced by B-rays inside the phage 
particles when kept at a low temperature 
and in the solid state; in fact in ths case 
toxic ions produced mde non-sensitive 
structures tend to remain localized and . 
have no lethal effect in structures farther 
away“; (2) в lower production at low 
: tures by electrons of hydrogen 
peroxide, with a consequent diminution 
of the lethal action’; (3) a contraction 
of the sensitive structures‘; that is, a 
decrease with temperature of the length 
of certain chemical bonds with a con- 
sequent morease in their stability with 
respect to B-r&y action and a decrease of 
the radiosensitive volume. ~ 

Since the effect of temperature observed 
by us cannot in-any‘event be attributed to 
radioactive decay, it suggests that the 


[1 — exp (20] transformation of phosphorus-82 to 
Fig. 1. BNO = phage not frozen (2° C.) equation being Sulphur-32 contributes only to а limited 
FORD vbi серж: GR = labelled: frozen extent, which cannot be evaluated at 
— THO), pang ус —983[1 — exp (—4)]}; ON = 
Calana = mar С. The Utes muse of tn and te present, to the causes of death. The 
angles valy weegh mean ues 1 i 

three expert- experiments now in on the 

Io "чюй пел тали OF bro experimenta апа the valisa one _ к Я E of labelled BM рі f 


\ 
per ml. and with a phoephorus-32/phoephorus-31 ratio 
which varied from 1 x 10-* to 4 x 10-* in the various 
experiments. The concentration of the phage obtained 
in this medium was 101° i per ml. of labelled 
with an increase by а factor of 10* with respect 
to the unlabelled phage mtroduced for the infection. 

Immediately after the lysis, dilution to about 10-* 
18 oarried out with broth to exclude any action of the 
unassimilated phosphorus-82. 

The phage particles obtained under these conditions 
undergo а rapid inactivation caused by the deoay 
of the phosphorus contained chiefly in their deoxy- 
ribonucleic acid. Aooording to Hershey e£ al.5, this 
inactivation can be attributed largely to the trans- 
formation of phosphorus-82 to sulphur-32, Which 
takes place in the genetic structures of the phage, 
and only to & negligible extent to the passage of the 
B-pa&rticles through the vital structures. 

Samples of radioactive phage suspended in broth 
were frozen to — 79° О. by techniques which will 
be deecribed m a later publicgtion, and kept at this 
temperature for days or weeks. Samples of non- 
radioactive phage were also frozen by the same pro-, 
cedure, and from Fig. 1 it is evident that the technique 
adopted exoludes any mortality due to freexing. 

Samples were taken periodically to cheak the value 
of the mactivation and for control. At the ho time 
suspensions of radioactive phage were t at a 
temperature of 24°C. and tested periodically for 
inactivation. 


ita penetration into unlabelled cells may 
give more suitable resulta for this evaluation. 
C. CASTAGNOLI 
Istituto di Fisica dell "Universita, Roma. 
F. GRATIOSI 


Istituto di Microbiologia dell "Universi 
Roma. June 8. 3 
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A Constituent of Male Sperm Antagglutin 
related to Vitamin E 

Тнвосан a number of unknown factors in the male 
and the female genital apparatus, the head surface 
of mammahan is influenced in such & 
way as to bring about agglutination. This state of the 
cell surface is probably in some way important for 
the fusion at fertifization. On the other hand, 
agglutinated spermatozoa are unable to fertilize!, and 
the tendency to agglutinate is normally opposed by 
а special proterd produced in the io gland. 
This was called ‘sperm antagglutm’*. From this 
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proteid a group may be split off with the same 
biological potenoies ав the native substance. Sperm 
antagglutin, ва well as ita active group, oocurs in 
reduced and oxidized forms, which may be reversibly 
transformed into each other. In both cases only the 
reduced form is biologically active. The active group 
was shown, inier alia, to contain ворага and probably 
also sulphuric acid residues’. 

Further, we have now isolated from male 
antagglutin a substance which is very slightly soluble 
in water and easily dissolved in ethanol and ethyl 
ether. The general type of the extinotion curve of this 
substance in ethanol (Fig. la) very nearly conforms 
to that of a-tocopherol in hexane (of. ref. 4). Oxida- 
tion with nitric acid according to Ungnade and Smith! 
yields a yellow colour, however, with the absorption 
maximum at 405 mp, typical of the red oxidation 
product of «a-tocopherol. When dissolved in n- 
hexane, the conventional solvent for spectroeoopical 
examinations on this group of substances, the material 
showed an extinetion curve of quite another type 
(Fig. 16). lea brought back into ethanol after 
bet in n-hexane give extinction curves 
the form of which was now exactly the same ва in 
hexane. This indicates the oocurrenoe of some inter- 
action between the substance in question and some 


constituent of the ‘hexane’. This of the 
extinction curve was brought about by kinds of 
commercial n-hexane (also that ‘for ical 
use” from the British Drug Houses, Ltd.). y 


when freshly purified hexane was used was the 
change more or lees reversible. 

Under certain conditions a product with absorption 
maxima at 292 and 325 my in ethanol has been 
obtained, showing the same type of curve in n-hexane. 
In this solvent the maxima are at 289 and 315 my. 
Postulating a corresponding displacement of the 
maxima of curve a in Fig. 1 in the transfer from 
ethanol to n-hexane, these two maxima would be 
expected to ooour at 292 and 288 my in the later 
solvent. These figures are identical with those given 
for a-tooopherol in n-hexane (cf, ref. 4). 
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This tocopherol derivative probably is the reversibly 
oxidized and reduced oomponent of the male sperm 
anteggluiin and ite active group. The abolition of 
the abeorption maxima in hexane gives a clue as to 
the mechanism by which those of tocopherol are 
being suppreased in the native antagglutin (of. Fig. 1 
of ref. 2). 

We are indebted to the Swedish Agricultural, 
Medical and Natural Science Research Councils for 


financial support. 


P. E. Lowann 
J. E. KIHLSTRÖM 
Institute of Zoophysiology, 
University of Uppeala. 
June 9. 
Pas Beren of Aree кай fia Guo CE AUS ие: 


1945). 
з Lindahl, P. HL, and Kibistrom, J. B., Rep. Rnd Intern. . Physiol. 
Pathol Яаа р ва (1062); Pat. end 
Seri, 5, 241 ПӘ). 
Mosca e eee Oe cca Gi 
* Hvans, Н. М., Emerson, О. and Hmerson, G. ^ 
113, 319 (10). пена, 0, Н. Emeron, С. A, Mohammad, A., 
_ М, J. Chem. 198, 09 al. Webb, 
К L. J. Bastado, W. А. U н. A. 
.W.H н. хараа В, 
L, J. Orv. 380 ). 
Ungnade, H. H., and Smith, L. L, J. Org. Ohem, 4, 307 (1080). 


5 H 
s y, В. E, Drummond, J. O., and Wright, M. D., Btookem. J., 
1509 (1940). 


- 


А Comparison of some Natural and 


Synthetic Melanins 

Tum identity of natural and synthetically prepared 
melanins is still not proved!3. My investigations 
suggest that some of the members of these two claases 
of melanins possess а similar structure. 

срд A was a natural melanin prepared 
from choroid of the ox eye. After careful removal, 
the choroids were refluxed with 2 М hydrochloric 
acid for 50 hr. Most of the tiasue dissolved to give 
& yellow solution, whereas the pigment remained 
as an acid-insoluble, red-brown maas. This was 
dissolved in 5 Af sodium hydroxide. Bome of the acid- 
insoluble reaidue did not dissolve in the alkali and 
was discarded. The alkaline solution was acidified with 
hydrochloric acid, whereupon the pigment was pre- 
oipitated. Repeated solution in М sodium hydroxide 
and reprecipitation with acid, followed by washing 
with distilled water, was performed unti & constant 
nitrogen percentage was obtained from the dry 
precipitate. Three such precipitations were usually 
sufficient to obtain such oo . The final pre- 
cipitate was redissolved in 0-01 M sodmm hydroxide. 

tion B was & synthetic melanin prepared 
by the autoxidation of 8-8 : 4 dibydroxyphenylalanine 
(‘dopa’) according to Arnow*. A thrioe-repreoipiteted 
preparation was used. This was considered to be 
the purest melanin and was used as в standard. The 
pigment was dissolved in 0-01 M sodium hydroxide. 
ion О was a synthetic melanin 
i to Raper* pi tyromne, using potato 
tyrosinase buffered at pH 6-8. 

Preparation D was & synthetic төп Шерине 
from tyrosine and potato tyrosinase buffered at 
pH 7:4. In both О and D a thrice-reprenipitated 
preperation was obtained and was dissolved finali; 
in 0:01 М sodium hydroxide. ^ 

Fig. 1 shows the ultra-violet absorption spectra 
(obtained using a Beckman tometer) of 
the sodium hydroxide solutions of the four melanins. 
A ' in the region of 270 my is just noticeable in 
curves for A and B, whereas those for C and D show 


log I/I. 





Fig. 1 


a bump at 285 mu. The pH has little effect оп the 
shape of the curve. 

uch a bump is also evident in the absorption 
curves of the melanin from dihydroxyphenylalanine 
of Clemo 6 al.*, and in those for melanin from 
tyrosine of Florence ei al.*, but was not commented 
upon by these workers. Bowness ¢ al.’ obtain similar 
bumps (at 280 mu) using an enzymic oxidation pro- 
cedure, but ascribe them to the presance of dihydroxy- 
phenylalanine. Mason’ showed, however, that 
solutions of dihydroxyphenylalanine do not possess 
such af absorption maxima after a short exposure 
to air, an observation confirmed during the present 
work. The similar bump in the curve for the natural 
melanins is not depicted on the curves for preparations 
made by Florence st al.*, presumably due to masking 
by contamimants in a lees pure preparation. 

The curves obtained here suggest that melanin from 
dihydroxyphenylalanme and the natural melanin 
have & similar chemioal structure which, however, 
appears to differ from that of melanin 
enzymatically from tyrosine, whether the latter is 
prepared in an acidic or an alkaline medium. It 
appears likely therefore that the enzymic oxidation 
of dihydroxyphenylalanine and the aerobio sutox- 
idation of this substance involve different reaction 
sequences, and that a reaction sequence similar to 
the aerobio autoxidation is followed by dihydroxy- 
phenylalanine during its oxidation in the environment 
of the ox eye choroid. 

Further work in progress indicates that a melanin, 
prepared in a manner gimilar to the above, fram 
human black hair, has an almost identioal absorption 
spectra to that of the melanin isolated from the ox 
choroid. It exhibits a similar bump at 270 my. 
Thus melanin from dihydroxypheny. ine, from 
ox choroid and from human black hair, appear to be 
- I wish to thank Prof. J Gillman for 
this problem to me, and to him and Drs. P. R. 
Levy and G. N. Festenstein for their advice and 
oriticiam. 

W. D. Sra 
Department of Physiology and 
Joint Nutrition Research Unit of the 

Council for Scientific and Industrial Research 
and the University of the Witwatersrand, 

Medical School, Johannesburg. 

May 26. 
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+ Mazon, E 8., "Biology of Molanomat”, В8рес. Pub. NCC Асад. 8а. 
Clemo, G. E., and Duxbury, F. K, J. Chem. Soc., 1706 (1060). 
Arnow, L. H., Seiemos, 87, 508 (1938). 
Барет, Н. &, and Wormall, A, Bosw. J., 17, 454 (1033). 
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Ketose Oligosaccharides in the Apricot 
Fruit 


OLIGOSACCHARIDES of glucose and 
fructose unita have been detected by various workers 
recently m extracta of Jerusalam artichoke, wheat 
flour, barley and agave. A number of oligosaccharides 
which are hydrolysed by invertase to glucose and 
fructose have now been found in ripe aprioote. In 
one case в hexitol was also detected in the hydrolysis 
products. 

A de-ionized aqueous solution was prepared from 
an 80 per cent alcoholic extract of apricot fruit 
(variety, Trevatt) Aliquots were chromatographed 
on в cellulose column using teo-propanol-n-butanol- 
water (7: 1:2), or on a charcoal column using in- 
creasing concentrations of aqueous ethanol; the 
fractions containing oligosaccharides were re-run on 
charcoal oolurons. It then became clear that at least 
six ketoee oli i were t. 


dried syrup (yield, 0-07 per oent of the fresh fruit) 
had an optical rotation [a]*$ = 24-8° (o. 4.04 in 
water). The sugar behaved like trisaccharide on 
charcoal columns and paper chromatograms. It was 
hydrolysed by invertase to glucose and fructose, which 
were seperated on paper and estimated with an- 
throne! ; the ratio glucose : fructose was 1 : 2. Hydro- 
lysis with N urio acid at 100° C. for 4 hr. also 
gave glucose fructose; with 20 per cent &oetio 
acid for 4 hr. at 50° O., glucose, fructose and sucrose 
were formed. The sucrose was eluted diea 
lysis with invertase, Ep values, and colour reactions. 
E a AIEA А-В. 

1-(12)-O-B-» - ogyl-(?)-8- 
crei DR Теё: Кто ово links dadoa from 
the known specifloity of yeast invertase. o similar 
trisaccharides nae ме + isolated recently from the 
sugar mixtures obtained by the partial hydrolysis of 
sucrose with yeast invertase’ and mould mvertase’. 
These are O-a-p-glucopyranosyl-(1--2)-0-B-p-fruoto- 
furanosyl-(6-+2)-6-p-fructofuranogide, (kestose, [a]? 
= + 27-8°)§, and O-a-p-ghucopyranosyl-(1-+2)-0-B- 
p-fruotofuranosyl-(1--2)-B-p-fructofuranoaide ([а]р 
between + 80-5 and 82-6°)*. The apricot sugar, КЗ, 
ran farther on paper chromatograme than the major 
component (presumed to be keetose) in a mixture 
obtained by the partial hydrolysis of sucrose with 
oe it has not been compared with pure 


The other ketose oligosaccharides were further 
ces ia ee yridine—water (8 : 2 : 1) 
i acota idine-w& :2:1). 
Tu уо лыш 1. With the 
exception of K1, they were all non-reducing (3 : 5- 
dinitroealicylio acid reagent). The action of mvertase 
on К1 gave, as well as glucose and fructose, & sub- 
stance which, from Ry» values and reactions on paper, 
appeared to be a hexitol (probably sorbitol). K1 has 
now been resolved, by a long rm in n-butanol- 
acetic acid—-water (4:1:1), into two components 
(Rg = 0-72 and 0-86), both containing fructose, the 
component with the lower Rg value being a reducing 
und. 
oligosaccharides from the apricot (K1-K6) 
were compared directly on paper chromatograms with 
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Table 1. Rs’ VALUES OF AFRIOO OLIGORAOUHARÍDEE IN Two 
BOLYENTS 















Olgomkocharkie | s-Butanol-ethanol- | Xthyl &oetaie—-pyridine- 
demgnaldont water water 
(10:1 2 viv) (8:2:1 viv) 
Kit 0 74 
K3 0 29 
K3 041 
KA 0 40 
Kb 0 73 
Кб 0-17 





* Ratio of the distance travelled by the oligos&ochanxie to the 
datanoe travelled by sucrose, the spots beng superunposed on the 


s 
Numbered in order of displacement from a ohsrooal column. 
| wes mob FRING by these solventa. 


those synthesised from sucrose by yeast invertase 
(componente I-IV‘) and K2, K4, Кб and K6 were 
shown to differ from the suocrose-invertase products. 
K3 and component II had the same Rg values in 
several solvente; but this ів of small significance as 
component IT is a mixture of two sugars* unresolved 
by paper chromatography. 

The occurrence of ches fructose-contaming oligo- 
s&ooharides in the apricot suggesbe the presence of a 
transfructosidation system. Similar oligosaccharides 
in the artichoke are apparently formed by enzymio 
transfer of fructose from inulm to sucrose’. In the 
apricot, sucrose itself’ ig the most likely source of 
fructoeyl radicals. 

There are indications that some of these oligo- 
saccharides occur in other fruite. A ketoee with an 
Es value similar to that of the K1 mixture has been 
detected on paper chromatograms of pear sugars, 
and traces of a ketose similar to K3 have been 
found in extracts. of some pears and peaches. 

А. B. F. Asx 
T. M. REYNOLDS 
Division of Food Preservation and Transport, 
Commonwealth Scientiflo and 
Industrial Research Organization, 
Homebush, N.8.W. 
June 4. 
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8. D., Biochem J. (m the press), quoted by Grom, D., 
^ Edelman, J., und Bacon, J. 8. D., Bioskem. J., 40, 446 and 629 (1951). 


Occurrence of Fatty Acids with 
Uneven-numbered Carbon Atoms in 
Natural Fats 


ALTHOUGH the оооштепое in natural fats of fatty 
acids containing odd-numbered carbon atoms, in- 
cluding n-heptadeoanoio acid and m-pentadecanoio 
acid, has been claimed by various investigators, 
subsequent work has invariably revealed that such 
acids are actually equimolecular mixtures of adjacent 
members of even-numbered fatty acids. The gener- 
ally gooepted view at the t time is expressed 
by Hilditch! as follows : уны the solitary exoep- 
tion of isovalerio acid (found only in the depot fats 
of the dolphin and porpoise) the molecules of all 
natural straight-chain fatty acids, saturated or 
unsaturated, contain an even number of carbon 
atoms”. Work in this laboratory, however, suggests 
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that this view is not correct, and that fatty acids 
containing odd-numbered oarbon atoms do, in faot, 
oocur in some natural fats. | 

Following the isolation of pure n-heptadecanoic 
acid from hydrogenated mutton tallow as previously 
described’, we have now prepared pure n-penta- 
decanoio acid from the same source aa well as from 
hydrogenated shark (Galeorhinus australis) liver oil. 
It has also been shown?’ that hydrogenated ox peri- 
nepherio fat contains & consecutive series (including 
odd-numbered carbon acids) of volatile acids from 
C, to C,,. This indicates the probable presence of 
normal uneven-numbered saturated or unsaturated 
acids m naturel fate. Further, without recourse to 
hydrogenation, pure n-pentedecanoio acid has been 
isolated from butter-fat. 

This work is stil in progress, and the detailed 
results will be published elsewhere. 

Е. B. BHORLAND 
Fats Research Laboratory, 
Department of Scientific and Industrial Research, 
Wellington, New Zealand. 
June 8. 
1 Hilditeh, Т. Р. “The Chemical Constitution of Natural Fats”, В, 
2nd edit. ( and Hall, London, 1047). 

На Б P., Shorland, Е. В, and Oooke, №. J. Nature, [174, 30 
* Hansen, В. P., and MoInnes, А. G., Nature, (178, 1003 (1064)] 


Basic Amino-acids of Silk Fibroin 


In studies of the constitution of proteins, the basic 
amino-acids are of particular interest. With ailk 
fibroin, for example, the basic ammo-acids are the 
least frequent of the constituent amino-acid reaiduee 
and are therefore indicative of the a ximats 
minimum molecular weight. Ooleman and Howitt, 
deduced from the available analytical data that, 
assuming the molecule to contain one histidino 
residue, there was present a total of some 390 residues 
which, accepting the i tal mean residuo 
weight of 78, implied a molecular weight of approx- 
imately 30,000; a molecular weight of this order 
was found by osmotio pressure measurements mado 
on the renatured protem. In the latter connexion, 
however, Holmes and Smith’, by ultracentrifuge and 
diffusion methoda, found a mean molecular weight 
84,000) for water-soluble 
fibroin. This higher ue of the mean molecular 
weight suggests that, assummg no great error to 
exist in the value of about 0-4 per oent for the 
histidine content of fibroin, there are at least two 
histidine residues in the flbroin molecule. In order 
to strengthen the available experimental evidence on 
this point, a careful determination has been made of 
the basic amino-acids in silk flbroin. 

A sample of degummed silk (Bombyx mori) was 
exhaustively extracted with the &reotropio mixture 
of benzene and methanol, repeatedly washed with 
distilled water, and finally air-dried. Two samples 
of about 1-0 gm. were acourately weighed and 
hydrolysed by refluxing with 25 mL of 5 N hydro- 
chloric acid for 24 hr.; в third sample was examined 
for moisture content. Hydrochlorio acid was removed 
from each of the hydrolysates by distillation in vaouo 
and the reaidue made up to 10 ml. with distilled water. 
Aliquots (0-20 mL) equivalent to 20 mgm. of the 
original silk fibroin, were fractionated on a 0-9 om. x 
15 om. ‘Dowex 50° ion-exchange resin column under 
the conditions described by Moore and Stem’ for the 
seperation of basio amino-acids, 2 ml. fractions being 


of 60,000-150,000 (ave 
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collected. The histidine, lysine and 
thus óbtained are shown m Fig. 1; arginino peaks 
peak appearmg between lysine and arginine was not 
estimated. 

Two determinations were made on each of the two 
hydrolysates and. gave the following values (corrected 
to a dry protein basis) : 


Amino-aald (gm )/100 gm. of fibroin 
Hirado 0 870 + 0 008 
Lysine 0 537 + 0 006 
Arginine 1 000 + 0 007 


Minos we воо ee + 4 per cant) to 
molecular ratio of 2: 8:5, and indioate 

slit the төш йиш ур 1i Gf tha оси 
of 84,000 and that the number of amino-acid residues 
in the molecule is shghtly greater than 1,000 (for an 
equivalent residue weight of 78); this agrees with 
the value for the molecular weight found by Holmes 


and Smith’. 
М. C. Conrranp 
F. О. Howrrr 
A. Rossow 
Wool Industries Research Association, 
Torndon, 
Headingley, Leeds 6 
June 15 
1 Coleman, D., and Howitt, Y. O., Proc. Roy. Soc., A, 190, 152 (1947) 
* Holmes, F. H., and Smith, D. L, Wetwrs, 189, 193 (1052). 
* Moore, B., and Bien, W. H., J. Biol. Chem., 19$, 665 (1961). 


Olefinic Nature of Anacardic Acid from 
Indian Cashew-nut Shell Liquid 


AÀNACARDIO acid, the major of the 
liquid extracted by solvent from cashew-nut shells}, 
was regarded as a homogeneous chemical entity con- 

ining in ita aliphatic side-chain of fifteen carbon 
atoms two double bonds until recently, when it was 
shown by Izzo and Dawson’ to be in fact a mixture 
of olefinio of which they identifled the 
mono-olefin in the form of a orystalline glyool of the 
methylated апасагаіо acid. The present oommunioa- 
tion reporta the complete separation of the mixture 
into its several components and the determination 
of their olefinic structure. 

A sample of anacardic acid, prepared from Indian 
cashew-nut shells,” waa subjected to fractional 
orystallization, using se solvents acetone, methanol 
and petroleum ether, at temperatures of 0° to — 80°C 
whereb pure specimens of four components were 
iso namely, a saturated one, and a mono-, di- 
and tri-olefin. с) 

The saturated component (m.p. 91.5? С.) was 
identified as l-hydroxy 2-carboxy 3-pentadecyl 
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benzene ffom a mixed melting- point determination | 
with & pure sample of the compound obtained by 
catalytic hydrogenation of anacardic acid and carbo n~ 


Oxidation of the mono-olefin (m.p. 44-45? C.) wi 
potassium permanganate in acetone gave ue 
heptylio and oxalio acids, from which ite structure 
was deduced as l-hydroxy 2-carboxy 3-(8’ penta- 
deoenyl) benzene, identical with the olefinic structure 
reported previously*. 

The di-olefin (m.p. 25-26* C.) o on oxidation with 
permanganate in acetone at — 20° C. gave azelaio, 
butyrio and oxalic acids. Further, the monophenol 
obtained by decarboxylation of the acid at low 
pressure, on methylation and subsequent oxidation - 
with yielded w-(8-methoxy phenyl) 
caprylo aoid**, and butyric m oxalic acids. From 
these results, the di-olefin was asgi the structure 
1 - hydroxy 2 - carboxy 3 - (8’,11’ pentadeoedienyl) 
benzene. 


A similar oxidation of the tzi-olefln yielded azelaio, 
oxalic and formio acids; the methyl ether of the 
decarboxylated sample resulted, on oxidation, in 
w-(8-methoxy phenyl) caprylic acid, and oxalic and 
formic acids. Testa for of conjugated double 
bonds were negative. the basis of these observa- 
tions, the tri-olefin was given the structure l-hydroxy 
2-carboxy 9-(8511'14' pentadecatrienyl) benzene. 

A comparison of these resulte with those obtained 
recently on the monophenol from commercial oashew- 
nut shell liquid’ points to the identity of the olefinic 
characteristics of the solvent-axtracted and the 
commercial liquids. The composition of the hetero- 
geneous mixture of the anacardic acid studied by us 
waa found, on the baasis of typical careful fractions- 
tion, to be: saturated component, 4; mono, 15; 
di-, 44; and tzi-clefin, 37 per cent. 

A full account of this mvestigation will be pub- 
lished elsewhere. 


V. J. РАО 
Lounpu M. YuDDANAPALLI 
t of i А 
Loyola College, Madras. 
June 9. 


. By J. Org. Chem , 14, 1080 (1040). 
* Backer, H. J., and Haack, N. H., Reo. Trew. Okim., 80, 661 (1041) 
thesis, University of Madras (1961). 
©. R., J. Amer Chem. Soc , "7$, 4062 


Bacteria! Soft Rot of Avocado Fruit 


Воғт-вот diseases of avocado fruit are recorded 
in the literature aa sasociated with i. Bo far, 
the only bacterial disease reported to affect avocado 
fruit is a dry rot caused by Pseudomonas syringas 
Van Hall. In December 1953, however, a bacterial 
soft-rot disease in avocado fruits was found in Israel 
on several fruits picked from а single tree’ of the 
Californian variety, H. L. 

In infeoted specimens of unripe, hard, green fruita 
a third or more of the fruit area had been turned 
dark and soft by a spreading decay. The flesh under- 
lying such areas was soft, hght to dark-brown in 
colour, and smelled putrid. Microscopic examination. 
of Gram-stained affected tissues revealed numerous 
Gram-negative rod-shaped bacteria. 

The organisms were isolated in pure culture on 
nutrient agar + 1 per oent glycerol plates and a 
distilled water suspension of 48-hr. old slant cultures 
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was made. Healthy unripe fruits were inoculated by 
pricking through drops of the suspension placed on 
the frut surface, and were kept in bell-jara over 
water at temperatures of 14-37? C. Withm four to 
eight days, moculated fruita developed lesions similar 
to those found on the original specimens. The lesions 
appeared as soft, dark, flat spots which spread far 
beyond the centre of inoculation. The spots coalesced 
and covered the entire fruit eight to nine days after 
moculation at 39° O. Infection experiments with 
Te-isolations from lesions gave similar results. No 
infection resulted when of suspension were not 
pricked into the fruit. trols pricked through 
drops of sterile distilled water did not develop any 
sort of infection. Various vegetables inoculated with 
the organism under laboratory conditions developed 
& typical soft rot of the parenchyma; no infection 
was induced on avocado leaves, or on lemon fruits. 

The organism is closely related morphologically, 
physiologically and pathologically to the group of 
organisms originally identified as Hrwinia aroideas 
(Townsend) Holland’, and later identified by Rudd 
Jones, Dowson and others as а non-gas-forming 
strain of JBadbrum carotovorum (L. R. Jones) 
Lehmann and Neumann’, or Erwinia carotovora (Jones) 
Holland’. Like other organiams of this group, it is 
& wound parasite and requires relatively high humidity 
to induce infection. Its optimal growth and patho- 
genioity temperature is 30-32°C.; по infeotion 
occurs above 88? or below 19° C.; good, though slow, 
infeotion is induced at 14° C., and very good infection 
is еше at 86—37° C. - 

detailed ‘report on this organism and on 
isolates of E. carotovora and E. atroseptica (Van Hall) 
Jennison will be published elaewhere. 
ZAFRIRA VOLOANI 
Division of Plant Pathology, 5 
Agricultural Research Station, 
Rehovot, Israel. 

. April 22. 

^ Hots, O. “Manual of Bacterial Plant Pathogens”, tnd edit. (1951). 


* , D. E, Breed, В. В. Murray, H. D. G., and Parker-Hitchens. 
I e Малпа] of Determinatrve Hactenalogy” (1948). 
* Rudd, Jones, D., Trens. Brit. Mycol. Sos., 33, 73 (1960) 


‘Browning’ Reactions In Freeze-dried 
Extractives from the Skeletal Muscle of 
Codling (Gadus callarias) 

Tang! has shown that the ‘browning’ of flesh 
observed in many Canadian fish species when, auto- 
claved for 1 hr. at 120? C. resulta from a Maillard 
reaction‘ between the various muscle amino-com- 


mg vacuum contact plate drying of filleta*, dry salting’ 


and the storage of dehydrated oodling musole. 
Codlmg muscle (1 hr. poet mortem at 18° C.) was 
repeatedly extracted into cold 75 per oent v/v ethanol. 
Chloroform was added to the filtered extract to 
75 рег cent. v/v and the’ emulsion shaken for ten 
minutes. After separation the upper, aqueous layer 
was freeze-dried. This preparation contained more 
than 90 per oent of the free amino-acids? and 70 per 
cant of the muscle reducing substances as determined 
by copper reduction. (Parallel chloroform separations 
of hexose and pentose sugar solutions in 76 per cent 
ethanol gave freeze-dried preparations with recoveries 
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of the same order as amino-acids.) Tha white, 
deliquescent powder was ground at — 30°C. and 
stored over phosphorus pentoxide under high vacuum 
at 0° C. A yield of 1-9 per cent powder was obtained : 
nitrogen content, 18-72 per cent ; reduamg activity, 
1-60 per cent glucose equivalent. X Е 
The nitrogenous fraction was found to include 
(nitrogen basis, per оеп in powder): creatine + 
creatinine, 0.2; trimethylamine oxide, 3:2; taurine, 
1-7; anserine, 0-98 ; volatile amine, 0۰365 ; aspartic 
acid, 0:041; glutamic acid, 0-055; glyome, 0.24; 
serine, 0:026; a-alanine, 0-10; f-alanine, 0:051; 
lysine, 0:061; histidine, trace; 1-methylhistidine, 
0-062 ; prolme, trace ; valine, 0:020 ; leucme, 0:088 ; 
сувфеіо acid, 0-05; glutathione, trace; phosphoryl- 
ethanolamine, trace; glucosamine, trace; tyrosine, 
trace; threonine, trace. Chromatography failed to 
detect free mbose. Traces of , glucosamine 
and another oompound, probably galactose, were 
found, but most of the reduomg substances remain 
to be identified. Few observations are available on 
phosphorylated glycolysis intermediates in fish 
mouscle, and some of these are probably implicated. 
Tarr! has shown that addition of hexose phosphates 
increases browning m fish muscle at high tempera- 
tures. 
Eiffect of water -relations on browning. Tubes oon- 
taining 20 mgm. freeze-dried extractives were 
equilibrated’ in bottles of different relative humidities 
over a complete range given by phosphorus pentoxide, 
sulphuric acid—water mixtures and water. Such 
systems turned first pink and then brown in colour, 
changes strictly analogous to those found m intact 
flllepa dried during storage. Fig. 1 illustrates typical 
effecta of relative humidity and ture on 
browning as estimated by tho optical densities of ` 
diluted reaction-mixtures at 480 mù. In the experi- 
ment at 25°C., the overall reaction series had not 
proceeded so far as those at 60° O., which gave rer 
definition at ‘peak’ level but showed a marked shift 
of peak towards higher relative humidities. At both 
temperatures the peak was at a lower relative 
humidity than the 70 per cent reported by Lea and 
Hannan’ for simple ghicoge—casein mixtures. Fig. 2 
illustrates a ‘browning’ nitrogen concentration curve 
calculated from water uptake/relative humidity data 
obtained in other 60° C. experiments at a 100 mgm. 
extractive level.- An extension for lower concentra- 
tions waa obtained from experiments with extractive 
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Fig. % ‘Browning’ at different conesntrations of reactants 


solutions at the same temperature and time m sealed 
tubes. This form of curve appears to be of greater 
va&lme in relation to implications for the brownmg of 
whole fish than those in Fig. 1, as the Imear uptake/ 
relative humidity relation found for extractives 
differs appreciably from a sigmoid curve reported 
for intact muscle’. 

Effect of temperature. Aliquota of freeze-dried 
extractive solution (0:69 NN), with a drop of chlaro- 
form to inhibit bacterial growth, were allowed to 
react in sealed tubes at different temperatures. 
Table 1 shows that ‘browning’ 1s highly dependent on 
temperature under these conditions. Figures relate 
to the initial linear sections of ‘hrowning’/time 
curves. بر‎ 


Table 1 "Daowsixo' at DIFFIRINY TEMPERATURES 











Tempersture (* 0) Units opücai density increase/hr. 
o* 2-07 x 107 
18° 6-30 x 107 
87* 200x10* 
60° 801 x 107 





These figures give an approximately linear plot fer 
log,, ‘browning’ rate[reoi absolute temperature. 
Effet of pH. Solutions of the preparation had a 
pH of 6:8 and were strongly buffered. This accounted 
for the percentage ‘volatile’ amine held in salt form. 
Preliminary reeulte indicate that 'browning' is ab & 
maximum at pH 7 аъ 60° C. This has not been the 
finding with simple sugar — amino-acid’ and sugar ~ 
tein" mixtures, and сеп be accounted for by в 
of reactive volatile amine from the reaction phase 
at higher pH levels. Such” behaviour may well 
represent an important practical difference between 
such reactiong of simple mixtures and complex 

volatile ‘tamine-containing systems. 

N. R. Јомиз 
Department of Scientific and Industrial Research, 
Food Investigation Organization, 
Torry Research Station, 
^ Aberdeen. June 11. 
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Uptake of Phosphorus-32 by ева 
= Plants 


IxvmerinATIONS based on chemical analyses have 
indicated that the mE dca of phoephorus by pine 
seedlings is increased by the presence of ectotrophic 

nryoorrhiras'. Harley et al.* have shown, however, 
ах уйш labelled nkcenbdrdé ae аш Î 
roots of beech the presence of a myvorrhizal sheath: 
presents & partial barrier to phosphorus uptake by 
the tissues of the root. This communication 
the result of an experiment in which ph rus-82 
was used to indicate how far the myoorrhizal habit 
influences the uptake of phosphorus by intact planta 
of Nothofagus monsiesis (myoorrhimas eototrophio, 
typical of the Fagaoeae) and Pinus radiata. The 
presence of myoorrhiras had no apparent effect on 
the rate of growth of these two species under the 
oonditions employed in the experiment. 

Individual myoorrhizal and non-myocorrhizal seed- 
lings were transplanted in February, 1954, into separate 
glaas pote contammg 360 gm. (moist weight) of a chem- 
ically sterilized meadow loam of pH 5-3, known to be 
deficient m phosphates. Six weeks later all the plante 
were supplied with radioactive phosphorus. This was 
added to the soil as 200 ml. of а solution in distilled 


‘water. Two oonoentrations were employed to give 


activities of 50 ро. and 100 uo. рег 
After fourteen days the leaves of 
assayed for relative activity. 

For each of the two species, comparable samples 
of leaf tiasue were obtained by taking equal numbers 
of leaf segments (thirty segmente, 2 om. in length) 
in Pinus, or equal numbers of leaf disks (twelve 
disks, 5 mm. in diameter) in Nothofagus, from the 
upper leaves of the plant. The leaf segmente or disks, 

tative of each plant, were arranged beneath 
an end-window Geiger-Müller counter connected to 
a ‘Dynatron’ electronic scaling unit. 


OOUNTS PER MINUTA) OF LEAF 
PLANTS 


respectively. 
plants were 














1 
0 
38 
44 
64 
0 
26 
TR 
61 








Table 1 shows thal Piu duque tha МЕКУ 58 
between plante, the leaves from the mycorrhizal 
plants were, without exoeption, markedly more active 
than those from non-myoorrhizal plante. In Notho- 
fagus, however, no similar consistent difference was 
observed. The resulta indicate that the myoorrhizal 
habit enhanced the uptake of phosphorus to the 
leaves in seedlings of Pinus, while exerting relatively 
little influence on this prooees in seedlings of Notho- 
fagus grown under the same conditions. 

I wish to thank Mr. H. D. Jamieson and Dr. G. P. 
Pr ae oe ee A b of 
Physics, i ied of , for facilities provided 

in making the oountg. ial assistance was 
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Antagonist Inhibition as the Earliest Sign 

of a Sensory-Moto? Reaction 

Бклсттон time is defined as the in of time 
between a sensory (optic, acoustic, eto.) 
stimulus and the voluntary reaction of muscular 
contraction. The values of reaction time for a given 
sensory-motor reaction show the smallest variation 
when the subject в alertly expecting the sensory 
stimulus. Even во, there is considerable -variation 
of reaction. time between different subjects. Individual 
differences are of leas interest, however, than the 
lowest value of reaction time obtainable in optimal 
circumstances if the minimum time of cortical integra- 
tion for & sensory-motor reaction ia to be studied. 
The time of cortical Integration ia obtained by sub- 
tracting the afferent and efferent conduction times 
from the reaction time}. 

Во far, only the electrical or mechanical mani- 
festations of muscular contraction m &gonista have 
been studied as examples of voluntary reaction’. We 
have undertaken a study of the simultaneous changes 
in muscles antagonistic to the voluntary movement 
of the reaction. - 

-In our i te, the stimulus was 
evoked by am electric shock to the N. medianus-in 
the foasa cubiti, of a strength which gave only a 
tactile peroeption. The electrical activity of the 
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М. biceps and triceps of the same arm were separately 
recorded by means of an electroencephalogram 
apparatus (Schwarzer). The subject held hia M. 
biceps in strong tonio contraction and reacted to the 
sensory stimulus by a contraction of his M. triceps. 

With this arrangement, the voluntary reaction of 
triceps contraction was usually preceded some 50 
m.seo. earlier by inhibition of the tonic bioepa con- 
traction (Fig. 1). Fig. 2 shows in diagrammatic 
form the reaction times for antagonist inhibition and 
agonist contraction. The reaction time for antagonist 
(biceps) inhibition may be as short as 40 m.sec.—a 
E e low value if the reaction is accepted as 

атчы an Mn Мед The ant- 

ы reaction an example of 

spinal rearprooal шыш it it is as by us 

ав part of the voluntary reaction, although the actual 

inhibitory influence may be exerted at the cortical 
inal level. 

"The afferent conduction time from the peripheral 
nerve to the sensory-motor cortical area has been 
estimated as about 18 m.seo. (after Dawson“). The 
efferent conduction time, from the motor cortex to 
the peri musole, has been estimated as at least 
12 msec., due regard being taken to interneuronal 
spinal transmission (Lloyd*, of. ref. 0). By sub- 
traction, an interval of only 10-20 m.seo. is left for 


of magnitude as the duration of an ‘evoked potential". 
The present obeervations therefore indicate that 
even & voluntary sensory-motor reaction may take 
place within restricted cortical flelds without neces- 
sarily engaging more complicated cortical or sub- 
cortical reverberating circuits. 
A detailed description of the resulta will appear in 


the Zeitschrift für Biologis. . The in о 
анн e De зно orech 
gemeinschaft. 


H.-J. Ноувонмтрт 
TAMARA HUFBOHMIDT _ 
Physiological Institute and Neurological Clinic, 
University of Munich. 
May б. 
1 Monnier, М, Hele. Physsol. Ada, 7, д пий. 
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A Simplified Method for spreading the 
Chromosomes in the Rabbit Blastocyst 


Ir is well known that great difficulties are involved 
in counting the exact chromosome numbers from 
mammalian species which have a large number of 
chromosomes. In the past decade different resulte 
have been presented which indicate & variation in 
the chromosome number in different tissues even 
within в single mammalian species, inoluding 
man"; but in many oases the variation shown is 
apparently a result of errors m the oountmg or in 

technique used, for example, in making 
or in both as discussed by Fischberg 
end Vonge’. 

For some years we have been studying the varia- 
tion in the chromosome number in the rabbit, in 
testicular tiasue вв well as in blastocysts. During 
the course of the expermmenta it became clear that 
much of the variation in the chromosome number 
‘was due to oounting errors if only gentle 


squashes, 
and Beatty? 


` ‘were applied ; but if the squash was made with a 


high preasure in a vioe, mechanical disturbances were 
ji odio, We therefore tried to find a method 
of spreading the chromosomes without breaking the 
cells 


Continuing our experiments, we treated rabbit 
blastocysts in saline solutions of different oon- 
centrations for twenty minutes at a temperature of 
37° + 1°, with the result that many more oells could 
be used for counting the number of chromosomes 
(Table 1). 


Table 1. NUMBER OF Ошла OOUNTED IN Тывітир BLANTOCYETS 
Ooneentredon of 
sodium chloride 0 0-30 0-45 0-67 0-90 per cent 


No. of blastoeysis 2 19 44 $7 A 
No, of oes counted 1 18 — 495 147° 21 
Жо, of cells per : 
blastooyst (045 08 97 54 0% 

We are aware that subjectivity enters into the 
decison whether a cell should be counted or not. 
However, onoe the decision was made, the cell 
was used in the ohromosame counts. The resulte 
indicate the increase in number of countable cells 
due to our method. 

By the treatment in the hypotonic solution and 
applying squash m making the preparation the spindle 
18 disturbed ; but the split between the chromatids 
is not so exaggerated as deeoribed by Manna‘. In 
Fig. 1 is shown & metaphase plate where the chromo- 
somes are well spread due to treatment of the blasto- 
oyst in 0-45 per cent solution. Only a gentle squash 
was applied. The chromosome humber (44) is easily 
coun: The risk of producing artefaóte is in our 
experience very small In addition, the staining of 
the chromosomes ia often better than with untreated 
blastocysts. The main result is therefore that a 
higher number of cells can be counted with greater 
exactitude. 

Treatment in water (0 per cent sodium chloride) 
was only oarried out with two blastocysts, as it 
immediately became clear that most of the meta- 
phases pass on to ans- or telo phase. By treatmg 
the blastocysts in common physiological saline solu- 
tion only one oell per blastocyst, approximately, 
could be used. "Thé beat resulta ace obtamed by taig 
a 0-45 par cant saline solution, but next to this comes 
the 0-67 per oent despite the lower number of ocelle 

blastocyst. It в more й 100 to handle the 
lastocysts which have been treated m a 0-30 per 
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cent solution as the tissue becomes too soft. In all 
the treatments the time was kept constant at 20 mm., 
the age of the blastocysts was five days aftef mating, 
the fixatrve wes aloohol-acetic acid (3:1) and the 

ining was done according to the Feulgen method, 
with 8 min. hydrolysis at 60°. 

It should be mentioned that about 95 per cent of 
the cella have a chromosome number of 2n — 44, 
which is the normal diploid number of the rabbit. 
However, a few cells have been found to be haploid, 
while others must be classified as polyploid cells with 
$n or án chromosomes. Ix tails of these chromosome 
numbers will be published elsewhere, when the ex- 
periments have been finished. 

I am indebted to Mr. P. J. Astrom for his help 
throughout the experiment. 

Отв VANGE / 


` Institute of Animal Breeding, 
Royal Agricultural College of Sweden, 
Uppsala. 


June 14. 


1 Sachs, L., Nature, 173, 205 (1958). 

* Fechberg, М., and Beatty, R А., J. Кар. Zool, 118, $11 (1051). 
* Venge, О, Ann. Roy. Agric. Ooll, Sweden, 19, 233 (1053). 

* Малга. C. K., Nature, 183, 271 (1954). 


Breeding Season of the Wild Rabbit in 
, New Zealand 


Lrrrums reliable mformation m available on the 
breeding cycle of the wild rabbit (Oryctolagus cuni- 
culus) in New Zeeland, though there is a widely held 
popular belief, quoted by Marshall’, that in certain 
localities the animal breeds throughout the year. An 
investigation of the reproduction of the wild rabbit 
has been carried out on the Gwavas Forest area, 
thirty miles south-west of Napier in the Hawkes 
Bay Province of the North Island of New Zealand 
over the period March 1950-February 1952. During 
this time, 1,766 adult females were examined: в 
female having a paunched weight of more than 
700 gm. was taken ав adult, this being the lightest, 
weight of any pregnant animal found. 

The percentage of adult females pregnant in each 
period of four weeks over the two years ia shown in 
the top half of Fig. 1. Some pregnant females can 
be found at any time of year; but there is, nevertho- 
leas, a well-defined breeding season, starting in mid- 
winter (June) and lasting four or five months, when 
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Fig i 

reproductive activity is very high; but from Feb- 
ruary to May little breeding occurs. There were a 
number of quite marked differences between the two 
years; in 1960 the rabbits started breeding about 
& month earlier than in the following year, and the 
end of the b season. was more drawn out, more 
than 50 per cent of the adult females being pregnant 
throughout December and January. It was 


that many of the females breeding at this time had ` 


themselves been born earlier in the season; but the 
method that waa later developed* for distinguishing 
fully grown anrmals of up to nine and a half months 
old from older ones had not then been workéd out. 
In the followmg year most of the rabbits that were 
breeding, at this time were leas than nme months old ; 
thus rt is possible that the duration of the breeding 
season may be largely determined by the survival- 
rate m the early littere. The, reduotion in male 
fertility which brought to an end the breeding season 
in Walee* was not во apparent in Hawkes Bay. 

Brambell? carried out a detailed investigation of 
the reproduction of the rabbit at Bangor in North 
Wales: in the lower half of Fig. 1 his flguree have 
been grouped'm four-weekly periods that correspond 
seasonally with the New Zealand ones, so that the 
variations in pregnancy-rate throughout the year can 
be directly compared. It is apparent that m Hawkes 
Bay the period of high breedmg activity laste longer 
than ш Wales: and the most ing difference 18 
in the tıme of onset, which occurs eight to ten weeks 
earlier, Other mammals, particularly 
ruminants and ferrets, introduced into the southern 
hemisphere, adhere very closely to the corresponding 
breeding season‘. 

In many sprmg-breeding animals the increasing 
length of daylight is supposed to be the proximate 
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factor responsible for the start of the breeding season. 
This cannot be so for the rabbit, mnoe ın Hawkes 
Bay the breeding season starts on or before the winter 
solstice. Hart* has suggested that it 18 the ratio of 
light to dark rather- than moreasmg planes of light 
that ıe important m stimulating the onset of oxetrus ; 
it is therefore interesting that the length of day at 
Gwavas (lat. 40° 8.) in June, and at Bangor, North 
Wales (lat. 52° N.) m February is approximately the 
same—between nine and ten hours; though this 
тову be purely comcidental, as the rabbit also breeds 
in lower latitudes where the day-length is always 
longer than this. It is, however, likely that other 
factors such as the level of nutrition may also play 
an important part, though this could not be assessed 
in the preeent case. Baker* found that the onset of 
the breedmg season in related species of birds in 
temperate regions tended to be twenty to thirty 
days earlier for each ten degrees of latitude towards 
the equator; similarly with aheep', the breeding 
season tends to start earlier and last longer in lower 
latitudes. It is therefore possible that the rabbit 
may be found to have а similar pattern. 

A detailed account of this mvestigation on the 
reproduction of the rabbit m New Zealand is being 


prepared for publication. 
J. В. WATSON 


Animal Ecology Section; . 
Department of Scientzfic and Industrial Research, 
Wellington, New Zealand. 

June 2. 
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Environmental Control of Coat Changes 
in Cattle 


Слтттн of European ongin usually possess a long, 
woolly coat of hair in the winter; in spring the long 
hairs are shed and by summer the coat is smooth 
and sleek. These seasonal changes occur with great 
regularity, and ав they are an aid to the animal in 
preserving thermoneutrality, it is commonly sup- 
posed that they are regulated by environmental 
temperature. 

However, regulation through a photoperiodio 
mechanism 18 by the fact that cost changes 
in the mink!, fox", and horse! are now known to be 
influenced by light. Further, Laing‘, using increased 
light during winter in to stimulate cestrus 
in cattle, noted a tendency for sheddmg of the har 
to oocur. 5 

In the absence `of definite knowledge on the 
matter, an expermment was i and is now m 
progreas at the Phymology Department, University 
of Queensland, to teat the possible importance 
of light m regulatmg seasonal coat changes in 
cattle. 

Exght Poll Shorthorn calves, aged two weeks to 
two months, were divided into two mmular groups, 
control and experimental, of four animals each. After 
a six-week period of conditioning to them surround- 
inga and feed, the experiment, involving for tho 
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tal group complete reversal of the seasonal 


experimen: 
trend of daylight hours, commenced on February 2, 

1954. 

Each group occupied a separate stall but was 
similarly treated exoept for the daily quota of light 
provi! The ogntrol stall was open to natural 

ylight and, as no other light was allowed, the calves 
in jt reoeived the daily duration of light normal for 
the latitude of Brisbane. This amounted to just over 

14 hr. of light a day at the start, the level decreasing 

with the approach of winter to just over 

11 hr. at the time of writing (June 7). The experi- 
mental stall was also open to daylight, but in it dey- 
length could be either shortened, using black-out 

ta, or increased by switching on four 


arrangemen: 
250-watt electric па in the evening and early. 


morning. Using these eo oe 
calves were started in the experiment at a daily 
light-level of a little more than 10 hr. this жыз 
raised gradually, changes being made weekly, to the 
present level of 16% hr. Thus the experimental calves 
were placed on an increasing plane of light while the 
controls received decreasing light. 

Temperature differences in the two stalls have at 


no time exceeded 3° Е. АП eight calves have in- ` 


creased in weight at & similar satisfactory rate. 
Monthly hair samples have been taken from 
separate standard areas of akin on the flank for use 
in the quantitative assessment of any changes. 

Photographio records have also been made. 

-The first affect of the i tal treatment 
became apparent on May 5, months after the 
start of the experiment, when, during the hair 
sampling, it was noticed that swathes of long hair 
could be’ rubbed aff the neck and shoulders of the 
calves. This of shedding has 
continued in all four calves of the experimental 
group. Their heads and necks are now smooth and 
, and the shedding i posteriorly: 
The hair of the ооп calves, on the other hand, 
is firmly attached and the coats of these animals 
have become long and woolly, typioal of the appear- 
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ance to be expected with the approach of winter. 
These visible changes are reflected quantitatively by 
the monthly hair sampling resulta (see Fig. 1). 

Another point now noticeable id that on the areas 
of skin from which recent manthly hair samples have 
been clipped, the experimental calves have grown 
leas hair than the controls (see Fig. 2). 

From the resulte so far available, it is clear that 
the light environment exercises an important -in- 
fluence on the seasonal coat changes of cattle. A 
rising plane of light imitiatea shedding of long hairs 
and, with cattle of the type used in this experiment, 
shedding commences after approximately twelve 
weeks of increasing light. Growth of new hair also 
appears to be leas on a rising plane of hght than it is 
in decteasing light. . 

This experiment forms pert of ап inquiry into 

adaptation of cattle to tropical environments being 
undertaken oo-oper&tively by the Division of Animal 
Health and Production, Commonwealth Soientifio and 
Industrial Research Organization, and the Depart- 
ment of Physiology, University of Queensland. 
Thanks are due to Prof. W. V. Macfarlane for 
advice and encouragement. ` 
| N. T. M. Ynares 

Commonwealth Scientific and 
Industrial ee Organization, 


Physiology De Department, 
University of Queensland, 
Brisbane. 

June 7. 
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Production of Worm-free Lambs at Pasture 


Rzagwr research has shown that в considerable 
loss of productivity occurs in sheep carrying a sub- 
olinical infestation of nematodes parasitic m the 
alimentary tract". This work has depended upon 
comparisons of worm-free and lightly Infected groupe 
of animals and has therefore been carried out in 
indoor pens. It has been concluded that infected 
sheep gain weight at lees than their optimum rate; 
but it ів not clear how valid these results are for 
sheep at pasture, under normal conditions of continual 
reinfection by grazing. In order to measure the actual 
loss due to sub-clinical paragitiam I is necessary to 
compere normally infected sheep with mmilar, worm- 
free animals under grazing conditions. An mvestiga- 
tion was therefore oarried out during March—July 
1954 at the Grassland Research Station, Stratford- 
on-Avon, into the possibility of raising worm-free 
lambe at pasture. 

As previously indicated}, two essential requirements 
are (a) a worm-free pasture and (b) & grazing manage- 
ment capeble of мн ашы infection of the lambe 
from their infi ewes 

The pasture used was a newly sown ley following 
two successive corn crops. The land had not been 
grazed by either sheep or cattle for two years. The 
grazing management adopted was based on the fact 
that the majority of the nematode eggs passed in 
бозо of tho host darot reach вал ан ve larval 

for at least three days. - 

ine ewes and fifteen lambs were transferred to 
the pasture when the lambs were lema than twenty- 
four hours old and folded over it, using movable 
fences. The animals were moved in such a way that 
they never remained on the same area for more than 
two days and were never on a previously 
grazed area. Ll were carried 
out on both the ewes and lamba, 5-10 gm. samplea 
being taken. The average egg-count for the ewes 
during this period was 300 eggs per gm. No anthelmin- 
tic was administered to either ewes or lambe durmg 
the time these were in the experiment. 

The lambs were weaned at fifteen weeks and their 
egg-oounis at this time were aa follows: No eggs of 
Nemaiodirus spp. were found at any time; two 
lambs had counis of and 1 Trishuris ovis eggs per 


, respectively ; five lambs had tive counts 
for Strongyloides papillosus, and of remainder 
12 eggs per gm. was, the highest count ; the counta 


for ‘other strongyles’ were negative for twelve lamba 
and 1, 3 and 27 eggs per gm. respectively for the 
remaining three animala. 

During the first thirteen weeks only an occasional 
T. ovis egg and low counts for S. papillosus were 
recorded. One lamb appeared to acquire a slight 
infection shortly before weaning. The complete 
&beenoe of ‘other strongyle’ eggs in twelve of the 
lambs shows that it is possible to rajse ‘worm-free’ 
lambe in the fleld. The negligible counts for other 
species compere favourably with ‘worm-free’ lambs 
raised m indoor pens. For comparison, an equivalent 
group of ewes and lambs were grazed on the re- 
growth of pasture following the firsb group and 

in в similar manner on such infected pasture. 

It may be noted оаа eee 
egg-count (excl S. papillosus) of these lambs 
was 00 eggs per gm. peak of 400 eggs per gm. was 
reached in June, at which time they were dosed with 
phenothiazine. The worm-free lamba gained weight 
more rapidly than the sub-clinioally infected animals. 
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The experiment has confirmed that a ley sown on 
land ungrazed for two years is worm-free. The 
possibility of retaming 'worm-free' ewe lamba and 

maintaining them aa a ‘worm-free’ breeding unit, and 
the effect of age on the development of resistance to 
infection, are under investigation. 
C. В. W. SPEDDING 
Grassland Research Institute, 
Hurley, Berkshire. 


1 Gibeon, T. В. Stats Vet. J., 6, 22 (1951). 
1 Spedding, О, В. W., Empire J Esp. Agric, ЖІ, (84), 255 (1953). 
* Spedding, О. В. W., Agric, 61, 51 (1954). 


Normal Hematological Values in the 
B lo 


Ix view of the wide range in the charactermtios of 
the blood oonstituente of various animals, an investig- 
ation has been carried out to determine the normal 
values for various blood constituents of the domestic 
buffalo (Bos (Bubalus) bubalis). 

Twenty adult Egyptian buffalo-cows were available 
at the Animal Breeding Research Farm, Giza, Egypt. 
They ranged in age from three to ten years and were 
healthy and non-pregnant. Samples of oxalated 
blood were taken during the period, January—April 
1958. Red, white and differential counts were carried 
out and the diameter of the corpuscles was determmed 
m dry stained amears. The following determinations 
were made: sedimentation-rate (using Westergren 
method), clotting time (Sabraz’s capillary tubes), 
hemoglobin content (Halden hmmoglobinometer), 


blood sugar 
(Folin and Wu method), Mem proteins &nd non- 
protem. nitrogen fraction using & semi-micro Kjeldahl 
method (Van Slyke technique), 
method), calcium (Roe and Kohn ) and 
phosphorus (Fisk and Subba Row’s bases 

The erythrocyte count was 6:8 x Е while 
the leucocyte count was 6:7 x 10%/mm.*. In & 
differential leuoocytio count, the percentages of 
lymphocytes, neutrophils, monocytes, eosinophils and 
basophils were 51, 36, 8, 5 and lees than 1 respectively. 
The average diameter of erythrocytes was 5:бр, 
while the dianisters of lymphocytes, neutrophils, 
monocytes, eosmophils and basophils were 6-8, 11:3, 
15-7, 11-8 and 11:8 џ respectively. 

The physiological and chemical characteristios of 
buffalo blood are shown in Table 1. 

‚ In the buffalo, the erythrocyte count is higher than 
in cattle and lower than in sheep and horse, whereas 
the leucocyte count is less than in cattle, horse and 
sheep. The percentage of lymphocytes, monocytes 
and eosinophils (in the differential count) in the 
buffalo is higher than in sheep and horse and lower 
than in cattle. The percentage of neutrophils in the 
buffalo is leas than in sheep and horse and higher 
than in cattle. The basophils have almost the same 
frequency (leas than 1 per cent) in all farm animals. The 
sedimentation-rate in the buffalo is higher than in 
cattle and lower than m horse, while the hæmoglobin 
content is higher in the buffalo than in all other 
farm animals. The clotting time of buffalo blood is 
longer than in sheep, shorter than ш horse and similar 
to that of cattle. In general, buffalo blood is character- 
ized by a relatively (to other farm animals) high 
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Table 1. Pumovostoas AX» Ою Varvas or Borna BIOOD 























l Items Unit Ranges Mean + B.D. Oy 
Bpesttio : 
gant gm /mL 1-06-1-07 106840 013 1 
ul 7٥385-7 6 745 +0 0882] 05 
tion-rate mm /1 hr. 2-8 бо +165 19 
Clotting 
time min. 6-7 25 75 40-005 1 
Hemoglobin 11 04—16 :18 | 12 96 +1286 | 10 
Hema 38-52 7 
Sugar 4 
4 





content of sugar plasma protems and phosphorus 
and low content of calcium and sodium. 

The blood picture of the animal is a result of an 
interaction betwean environmental (mainly domestica- 
-tion) and hereditary factors. The blood picture of 
the Egyptian buffalo falls among that of the Kumeoni, 
Harians' and Dhanni breeds of the Indian buffalo 
reported by Kehar and Murty!. A comparative study 
of normal hematological values is of great significance 
in studymg the origin and evolutionary trends of 
species and breeds; such studies are also of particular 
mterest for practical animal husbandry in the tropice, 
since certain features may be correlated with heat 
tolerance, environmental stress and disease immunity. 

Thanks are.due to Prof. A. L. Badreldin, chairman 
of the “Animal B t, Faculty of 
Agriculture, and to‘Dr. M. 
Mmustry of Agriculture, for providing facilities and 
help. 


E. 8. E. Harm 
А, ANWAR 
Faculty of Agrioulture, 
University of Oairo. 
June 14. 
1Kehar, and Murty, V. N., Ind. J. Vet. Soi. Animal Hwsb., 
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In vitro Production of Tropical Black 
Earth 

Tus term ‘grumusol’ was proposed by Oaks and 
Thorp! for the dark-coloured ol&ys which oocur, in 
many tropical and sub-tropical regions. Much is 
known concerning the chemistry'“, mineralogy‘ and 
fertility* of & number of these soils; but, as pointed 
out by Joffe’, ‘the gouroo of the black colour has 
been в kind of ап enigma". 

During the course of an investigation into the 
origin of the colour of Gold Coast black Akuse olay, 
the following experimental approach was adopted. 


Experimental pedology (the production of character- 

istic soil types under controlled laboratory oonditiona) 
_ is still a neglected section of soil science, and apart 
. from the in vitro production of podsolsa’ there has 

. been scarcely any published work on this approach. 
The succees met with here has prompted us to publish 
the resulte obtained, in order to indicate the poten- 
tialities ofthe method for studying tropical soil 
formation. 


NATUKE. 


` represented. 


` inoculum of black Akuse olay : 


Maghraby, of the- 


N 
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"The die substrates used were kaolin (white), 
Bunso olay (yellow-red), and Akuse clay from which 
card nae pean ag Dad gap Wc ap узашат 

C. (yellowiah-brown). 40-gm. samples of each ‘of 


Use debct wens Dd ик ы of Mis 


bottles. These were then amended ‘so that all” 
possible combinations of flve variable factors were ' 


The factora were: (l) Presence of readily-decom- 
posable organic matter: (a) 3 per cent-finely ground 
Veticeria grass Comal adie d on Akuse olay) ; 
(b) no plant material (2) Presence of an 
(a) 1 ml. ofa 1: 5 soil 
suspension added; (b) no moculum added. (8) pH: 
(a) adjusted to pH 5 with 2N hydroohlono acid ; 
(b) adjusted to pH. 8 with 0-25 N sodium hydroxide. 
(4) Presence of exoess calcium carbonate: (а) 5 per 
oent calcium carbonate added; (b) no calcium oar- 
bonate added. (5) Water content: (a) substrate kept 
permanently waterlogged; (b) substrate saturated 
with water and then left to dry out; alternation of 
anaerobio and aerobic oS repeated throughout 
the course of the 

The bottles were kept at room temperature 
(29—35° С.) and the results recorded after six weeks. 
No colour occurred m the amended kaolin ; 
buf in both the red Bunso olay and the mineralized 
Akuse clay there developed under certain conditions 
the characteristic grey  oolour associated with 
'grumusols'. 

There were four essential conditions for the develop: 
ment of this colour in the mineralized Akuse ; namely, 
the presence of plant material, a soil inoculum, 
alkaline reaction and waterlogging. The addition of 
calcium carbonate, however, had no effect. 

For the colour to develop in red Bunso olay, 
alkalme waterlogged conditions and the presence of 
plant material were again esential. An mooulum 
of Akuse clay was unnecessary, indicating that the 
native microflora of the ferruginous clay is able to 
induce the colour if the soil conditions are 
favourable. In the absence of added calcium, the 
grey zone in Bunso clay was small and ill-defined, 

that calotum was involved in the pro- 
duction of the colour and that the lack of а response 
to added calcium carbonate in mineralized Akuse was 
due to the high calcium status already existing in the 


regions with well- 


that the dark colour of these soils ів due to the activity 
of anaerobic bacteria which develop in the alkaline, 
poorly drained montmorillonitic clays during the wet 
season. This confirms the hydrogenio origin of tropical 
black clays, as suggested by the work of Mohr* and 
del Villar’. 
* D. Q. HnssAvox 
R. Q. HOTTON 


1 Oska, Н. and Thorp, J., Proc. Sol Set. Soc. Amer , 16, 347 (1961). 
1 Agarwal, В. H., nig caddie Ind. J. Agna Sa., 19, 31 (1049). 
* Rayobaudhur, B. P., Вшалпап, AL, and Bhuyan, A B., Ind, J. 
. Sol, 18, 164 (1943) 

'L, J. Вой Sot, 4, 211 (1958). E 
Basu, J. K, and Kibo, М М, Curr. Sot, 15, 151 (1045). 
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Pile Irradiation of Polyethylene 
A ‘Terephthalate (‘Terylene’) 
5 Ім view of ita bearing оп the recent communication 
from Miss Little!, some simultaneous and independent 
work, initiated by Oharlesby's-olaim to have oroe- 
linked polyethylene terephthalate by pile irradiation’, 
is perhape worth recording. . 
= "The solution viscosities of two ethylene tere- 
phthalate polymers, both before and after varying 
amounts of irradiation in the BEPO pile at the 
Atomic Energy Research Establishment, Harwell, 
were measured in o-chlorophenol at 25°C. One 
polymer (‘microdull’) contained titanium dioxide as 
a ing agent but there was none in the other 
(‘bright’), For both polymers, the limiting viscosity 
number [n] fell and the Huggins’s visooeity slope 
constant’, 


2,— ww) 

ne 7 fay 
“a 
where 7 and 7, are the viscosities of solution and 
‘solvent respectively and o is the concentration of the 
solution in gm./mL, гове with increase of radiation 
dose. It should perhaps be noted that hydrolysis will 
contribute to the [n] drop for the samples of bright 
polymer irradiated longest in sealed tubes if the 
temperature in the pile approaches 100° C. 


КЇн = 









E 

E 

si 
= 
Ж 





0 76 025 
0 38 in ar 65 0:89 
05 , 62 041 
10 57 043 
20 52 0 $8 
0 65 0-27 
$ m 49 0 «s 
4 42 0*58 
8 87 0 58 





Although the exact significance of k'g is not clear, 
it ıa generally agreed that it depends on the inter- 
actions between the molecules in high polymer solu- 
tions: а rise in big would correspond to a reduction 
in the effectiveness of o-chlorophenol as a solvent 
for the polymer. The exponent a, which is thought 
to be unity for spinning-grade polyethylene tere- 
phthalate (W. R. Throesell, unpublished work), in the 
relation between [n] and number average molecular 
weight Ми, [n] = KM, would also be expeoted to 
fall and cause a reduction in [7] uncompensated by 
the &ocompenying rise i K. Непое, the obeerved 
drop in [5] does not necessarily indicate a reduction 
in Му, although the magnitude of the effect suggests 
that this is probable. 

poe wollen d aeque asa осика 
in vacuo йыла S dis qs iflcant decrease in 
Vicat softening point of 0-27° O. for unit fall in [n]. 
This would be consistent with a modification of the 
chain structure, for example, by branching. It could 
be caused by oocluded degradation products, but 
these would probably be ramoved during the arystalliz- 
ing pretreatment for one hour at 140° С. before the 
Boftening-point test. It cannot be due merely to & 
reduction in molecular weight, for a fall in softening 
ae is aM E 
hydrolysis of normal polyethylene terephthalate until 
[n] falls below about 80. 

In agreement with the oonolusians from X-ray 
data!, these results suggest that the affect of pile 
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radiation, at least up to 800 MW. hr., on polyethylene 
terephthalate is -degradative, although possibly 
accompanied by ing. Furthermore, the relative 
ease of solution, by irradiation, of all the 
samples in o-chlorophenol, together with the lowered 
softening point are inconsistent with the presence 
of any measure of cross-linking as reported by 
Oharleeby*. 


Research Department, 
“Terylene’ Council, 


Auprey Topp* 


-Imperial Chemical Industries, Ltd., 


Black Fan Road, 
Welwyn Garden City, М 
Hertfordshire. 


* Present address: Department of Chemistry, Cornell University, 
Ithaca, New York, USA. ` i 
3 Little, K, Neitwre, 173, 680 (1954). 

з Charieaby, A., Nature, 171, 167 (1053). 
Нодим, M. L, J. Amer. Chom. Soo., бї, A716 (1947). 


А Corrected Guldberg Rule 


Асоовріча to the well-known rule of Guldberg’, 
the normal boiling point of a liquid is two-thirds of 
the critical temperature on the absolute scale. The 
rule is not obeyed by liquids of low boiling point", 
and even for liquids boilmg in the range 20—250? C. 
the ratio T/T, varies from 0:58 to 0-70. Inasmuch 
as these deviations arise from the different cohesive 
forces, and the latter are related to the surface tension, 
-we may write 


Түт» = k, 


where y» is the surface tension of the liquid a& the 
boiling point, and n and k are constants. For ordinary 
organic liquids the relation 


Тъй, = 4/8 (1) 


ı8 generally more accurate than the simple Guldberg 
rule, as may be seen from the following data: 








Substance тут» туйт» 

eat rd 0-686 1:838 

Ethyl bromi 0 618 1 885 
0 629 1348 

1.1-D»ohloroekhane 0 033 1 348 
C 0:040, 1 316 
Hihyl eher 0-668 1 306 
s-Propyl formate 0 665 1:356 
Methyl butyrate, 0:077 1 849 
ísoAmyl formate 0-688 1 344 
»-Butyl acetate 0-690 182 
Octane 0-700 1-308 








A relation between the parachor and the critical 
volume may be derived from (1). Since the molar 
volume of a liquid at the boiling point is three-eighths 
of the critical volume*, we have 


Ту» _1 
so that the parachor is given by " 
(2) 


A study of the experimental data led Ferguson and 
Kennedy‘ to propose the empirical formula 


Boies P = 0324 yiri, 





014 


but Lennard-Jone& and Corner* were able to show, 
on tho basis-of dimensional considerations, that the 
parachor is proportional to yiri, For non- 
associated organio oompounds, including those in 
which the molecules are so iom] as to 
restrict rotation in the liquid state, they found that 


the formula 
P = 0410 yiri 


gave slightly better agreement than that of Ferguson 
and}Kennedy. Examination of the available data 
for liquids of this type reveals that formula (2) в 
definitely superior to that of Ferguson and Kennedy, 
and is in general slightly more accurate than that of 
Lennard-Jones and Corner. 


8. T. BowpEN 
University College, 
- Cardiff, July 29. 
E Guldberg, 0. М. F. Pha. Phys. Б, 37 


, 53 mana, “Green and Oo. Lid, don, 1951). 
a Corner,- J., Trens. Fred. Sos, 36, 784 (1040). 
"Walden, P X. phys. Chem., 06, 429 (1000). 
lida. A, and Kennedy, 8. J. Troms. Fered. Soc, 88, 1474 


RIDE. UR Bs and Corner, J. Treas. Ferad. Soc, 96, 1156 


бешин”, 1, 649 Long: 





Paramagnetic Resonance, a New Property 
- ^,  _ Of Coaklike Materials 

- PARAMAGNHTIO resonance, which has given interest- 

ing information on several structures!, can be used 


for studying ooel-like materials. Using a microwave. 


spectrometer (9,000 Mo./s.) for electronic paramagnetic 
resonance, we have observed a oharaobaristio line for 
coals’. This sharp line is associated with a Landé 
factor of 2, whioh is the free electron value. 
resulta’ lead ua to believe that this 

. linked with the structure of ooal- Maier nad 
` cannot be attributed to the minerals always present, 
` such ва iron. In the present communication we give 
further details on the resulta obeerved for coals" and 
for several ooal-like materials in which paramagnetic 
resonance has been detected. 

The eamplea of coal studied, coming from mines 
in northern or eastern France, are of different geo- 
logioal ages. They correspond to the following French 
. designations: anthracite, quart-gras, demi-gras, 
trois-quart-gras, flambant-graa, flambant-seo. The 
Se eee E 
(anthracite) to oungest one (flambent-seo). 
Wedel | Wie oie od ышы die с: 
of carbon decreases in the samples and aa the amount 
of volatile substances and oxygen increases. Charring 
modifies the phenomenon considerably. On heating 
the coals up to 500° O., the line is seen to decrease 

with increasing temperature. The Ime 
isappears quickly on heating the same samples 
between 500° and 600° О., when graphitization and 
electrical conductivity appear. After coking is oom- 
pleted (1,000—1,100° О.) no line can be seen. It must 

emphasized that several samples of gra did 
not give any line with our & a weak 
line has been reported by With to 
lignites, the line is abeent in в sample from 
present but week in s sample from Fuveau and in both 
instances it becomes very strong after heating at 
800° О. These results have led us to make some 
., experiments with such materials as charcoals, sugar 
~ charcoal and pitches.’ 


he 
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from pine wood and coconut and 


mendum a Mint No ting 
ga оогоо: but one is found in pitches 

residues from crude oi distillation. It 
can be said that paramagnetio resonance appears 
when carbohydrates are damaged either by Nature, 
as in ooals, or artificially by heating, as in charcoals, 


' sugar oharooal and pitches. The same line a 


‘ppears 
if the samples (woods, sugars) are irradiated by y-rays, 
aa was found by two of ust, which suggests the same 
sort of . This resonance cannot 


paramagnetic 
.be attributed to a specific defined structure at 


present; but further experimental and theoretical 
work is being carried out. 
J. UHBHBSFELD 
A. тиюин - 
J. Compnisson 
Ecole Supérieure de Physique et Chimie, 
10 rue Naar see 
Paris 5. Aug. 2 : 
ату Bad (Wiley and Bones New You, 1889) ^. 
1 Menne, А, and Ueberxfeld, J., J. Ohim. Phys. (June 1954). 
* Castle, Phys. Rø., Өй, 1063 (1063). 


OE and арата OE od aie ioi Parir, 98,1307, 


Electroretinal Photopic Sensitivity Curves 7 


Brwom Adrian! first suggested the existence of 
seperate rod- and cone-components in the human 
electroretinogram, there have been sttempta to 
isolate them so as to demonstrate the degree to 
whioh their spectral sensitivity curves adhered to 
sootopic or photopic: patterns. 

Thus Riggs, Berry and Wayner* determined the 
function for the B-wave. With a 7.5? foveelly 
centréd siimulus-fiaah, the curve closely resembled 
the scotopic function but was displaced toward the 
blue. Armington, Johnson and Riggs’ derived a 
similar curve for the A-wave of the dark-adapted - 

eye. Again excess blue-sensitivity appeared. Boyn- 
ton has supposed this to be related to the part 
played by stray light. With &mall stimulus areas а 
significant portion of the electrical response is due 
to light scattered over the peripheral retina, outside 
the focal area. One contributor is Rayleigh scatter, 
varying as an inverse function of the fourth power 
of the wave-length, scattering blue more than red. 
To support this interpretation, Boynton shows that 
divergence from scotopic values is less when larger 


firmed this, demonstrating that with full-retimal 
stimulation, using an integrating sphere, electrical 
sensitivity curves for the B-wave of the dark-adapted 
eye coincide with the usual scotopic luminosity curve. 
* has fitted date for the X-wave 
(Motokawa’s designation for Adrian’s photopic oom- 
ponent) to the CIE photopic luminosity curve. With 
the photopic receptors we would expect stray light 
to have less effect. Conse sre concentrated near the 
fovea and are (of. Stiles—Orawford effect") 
to be directional. It is disconcerting to find that the 
к иесше еше и корсор 
as the small-area B-wave ourve from 
scotopic function. No one has ктен! 
stimulation to elicit the X-wave. We cannot say 
whether such a procedure would bring the X-wave 
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500 5 
Wavelength in milhmicrons 
А relative at each wave-l achieve 

Log energy ا‎ ы? 
? RBW. eun curve for B-wave (ref. 2 2: 
luminosity oar curve ; JO, curve for I-wave obtained 


flashes m 
of 


600 


resulta into line. Armington speculates that it might 
wot. He has used night-blind subjecta and found 
some alleviation of the disparity. This suggests that 
the X-wave of the normal-seeing person, as elicited 
by Armington’s , is partly of sootopio 
origin or, alternatively, that the peripheral oones of 
his night-blind subjects had been affected so that 
ths effect of stray light was diminished even though 
& ‘pure cone’ index waa being observed. 

o throw additional light on the problem we have 
employed a technique by Dodtf, in a 
communication in Nature in 1951. affirms, and 
wwe agree, that with & stimulus flickermg above в 
rate of about 20 per seo., scotopic responses appear 
to fuse, manifesting the equilibrium characteristic of 
steady illumination. Responses synchronous with 
$0 per вес. flashes should represent activity of the 
faster reapondmg photopic system. In the dark- 
adapted eye there ів an initial B-wave, following 
which the 80 per geo. fluctuations appear. These 
may continue, unaltered, for several minutes. Records 





500 
Wavelength in milfimiorons 
Үш. &% Log relative energy at each wave-length to achieve 
standard response. P, Photooio hommosity curve; F, ourve for 
30 per воо. flashes, Triangles t one эу of 
ба abject A To square and two seta for subject PJ. 
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taken after different of time in darkness 
difer. nly an UH RUE of the imitisl: NA VE, 

Using 4 per sec. flashes (to which the above argu- 
ment does not арыу), Bad de and delivering these to the 


light-adapted eye, we oanfirmed Armington’s findings 
for the normal eye. Total height of response was 
measured, from trough of A to of X. Fig. 1 


shows the form of the curve obtained using & 20-uV. 
response criterion. ^ Eixoees blue-sensitivity is ap- 
(Apperatus and treatment of resulte in this 
work were similar to those employed in refa. 2—6.) 
With 10-m.sec. flashes delivered to the dark- 
adapted eye at a rate of 80 per seo, and using в 
mo trough-to-peak response criterion, the ‘sensit- 
curve’ (Fig. 2) resembles the photopic more 
REGE vidil ree d ur Ши 
nk os но O не а ее 
e must either consider the hypothesis that 
Rayleigh soatter contributes to the pHotopic eleotro- 
retinogram, as it does to the scotopic, or we must 
admit that neither the employment of night-blind 
subjects nor the use of flickering stimuli preventa 
intrusion of a blue-sensitive system, presumably the 
sootopic, which contributes to the electroreti 
yet fails to show itself during determination of 
the photopic luminosity curve by the standard 
procedures. - 


This work was ried by а contract between 
the U.8. Office of Naval Research and Brown 
University, and carried out in the Psychology 
Laboratories of Brown University. 

E. P. JOHNBON 
: Т. N. CogNSWEET 
Psychology Department, 
Brown University, 
Providence, R.I. 
April 7. 
1 Adrian, Н. Ju Nature, UM, 361 (1044). 


le a Berry, В. N., and Wayner, M, J. Op Soo Amer. 
353 боб). 


Exc. 7 Johnson, Н. P. and Higgs, L. A., J. Physiol, 
(1965 / 


t Boynton, R. М., J. Opt. Soc. Amer., 48, 442 (1063) 

$ Johnson, M. Р., and Armington, J. O. (In preparation). 

* Armington, J. O. J. Opt. Soc. Amer, 43, 450 (1963). 
"Ear. c киш ENTER Н:, Proc. Roy. Soo, B, 112, 428 


* Dodit, X, Mature, 108, 738 (1061). 


А Disease Epidemic in Fish 


-Ax epidemio has ocourred in a fish oulture of 
Tilapia mossambica in Southern Rhodesia during 
June 1954. The disease had a mortality of more than 


. 80 per cent of the exposed population. Barbus 


species 
were also affected. Fungus was seen mostly on the 
ity of the dorsal fin but frequently occurred 

on the caudal peduncle, the tail and on the inter- 
id nda ion. Affected fish were seen lying in shallow 
gasping st the surface. The intestine was 

Aled vh a chat gelatine idl No ic 
gill lesions were noticed. Although cold (below 56 1j 
seems в i factor, the etiology is E 
olear. cercaria may be implicated as well 
as fungus. а раа п gil necrosis associated 
with an invasion of conidia-like bodies, and kidney 
and liver cloudy swellings are present. 


details will be publi later. 
- Н. AFFLECK 
P.B.4, Mazoe, 
Southern Rhodesia. 


Aug. 80. 
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THE ADVISORY COUNCIL ON 
i SCIENTIFIC POLICY 


HE Advisory Councilwon Scientific Policy was 

established in 1947 “to advise the Lord President 
of the Council in the exercise of his responaibilities 
for the formulation and execution of Government 
scientific policy’. It is concerned accordingly not 
with administration but with the strategy of scientiflo 
affairs, and in its seventh annual report*, breaking 
with the practice of the two previous reporte, the 
Advisory Council reviews ite sotivities, including 
those of the current year, during the whole period 
sinoe it was established, in the light of post-war 
developments. The Council was established in the 
recognition that to-day a country’s wealth and power 
are largely determined by the extent of ite scientific 
knowledge and by its capacity to use that knowledge. 
It was also realized that the scientific institutions 
of Britam had grown up piecemeal, and that, 
although much of their оов fell on the Exchequer, 
no single body was concerned with the oversight of 
Government soientifle policy in general, with the 
interaction of new scientific developmenta—desirable 
in the national imtereste—among themselves and 
with the functions of existing mstitutions; nor with 
the responsibility of advising whether the supply of 
scientific man-power was adequate to meet the needs 
both of Government and industry. 

The first, and májor, part of the present report is 
concerned with the scale of the civil scientiflo research 
effort, and discusses the expansion of sorentiflo educa- 
tion and the demand for scientista, moluding the 
shortage of science teachers, and next the scale of 
Government-financed research. The fruition of 
policy, however, depends on the extent to which 
industrialista and farmers make uso of advances in 
scientific knowledge, and on the extent to which 
scientific considerations are taken into acoount at the 
highest levels where policy is determined, in industry 
as well ва in Government. The second part of the 
report, accordingly, reviews briefly the exploitation 
of the civil scientiflo effort both by Government 
Departments themselves and in industry. 

The increase in the size of the universities of Britain, 
and, more particularly, the increase in the numbers 
of graduates in science and engineering, are, in tho 
opimion of the Advisory Council among the most 
noteworthy changes -which ‘have occurred in Great 
Britain during the past ten years. In 1952-53, the 
universities awarded 5,710 first degrees and diplomas 


. in scientific subjeote compared with 8,060 (including 
.higher degrees) in 1938-89 ; 


for applied science the 
corresponding figures are 3,686-and 1,808, respect- 
ively ; for medicine and dentistry, 2,369 and 1,792; 
and for agriculture, 803 and 246. Nor was 1952-53 
the peak year for all subjects; only in chemistry 
were more honours degrees awarded in 1952—53 than 
in 1951-52. For paas-degrees and diplomas m pure 
science the peak waa reached in 1950-51; iu applied 
science it was earlier still—1949-50->-and has de- 

* Seventh Annual of the A Oounell on Solentifio 
Ройсу, 1953—1054. йү. (Ord. ) (London: Н.М. 
Btationery Office, 1964.) ls net. 
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clined steadily since. Honours degrees in chemical 
technology have declined from 121 m 1950-51 to 
100 in 1952-53, although in engineering sciences as 
& whole they have remained fairly steady (1,025 in 
1950-51, 998 in 1952-53). 

these figures in the light of the estimates 
of the Barlow Committee in 1946, the Advisory 
Council points out that, while over-cautious about 
the possibilities of increasing the output of tramed 
eoientisbe, the Barlow Committee was correct in pre- 
dicting & continumg shortage, and that the position 
would become serious if the level of new investment 
in manufacturing industry increased and if the more 
backward sections of British industry began to 
employ trained scientists and engineers, not only in 
laboratories and workshops, but also in boardrooms 
and sales organizations. There is no indication, how- 
ever, that the Advisory Council has attempted to 
estimate the future demand for trained scientists. 
Apert from discussions initiated by its Committee 
on Biology and Allied Sciences, the Advisory Counoil 
appears to have rested content with the survey made 
two years ago by ita Scientific Man-power Committee, 
and to have made no. further effort to obtain more 
accurate estimates from the various sub-commitiess 
of Lord Hankey’s Technical Personnel Committes. 

The Council is clearly concerned, however, as to 
the situation which might arise if investment in- 
creased materially, and if the demand for trained 
scientific man-power reached the proportions which 
might be regarded as adequate for a progressive 
industrial nation. There is evidence that the decline 
in the number of admissions to the universities since 
1949—50 has been halted, although university depart- 
mente in pure and applied science are now doing no 
more than maintain their student numbers. Numer- 
ically, the position of the technical colleges is more 
encouraging; the awards of National and Higher 
National Certificates are now about three and six 
times the pre-war figures, respectively. 

Although about twice as many young men and 
women in each age-group are now going to the 
universities as compared with pre-war years, the ratio 
to-day (1: 81 in each age-group) is still significantly 
leas than in countries like Switxerland or the United 
States. The Advisory Council has no doubt as to 
the ability of the universities to cater for larger 
numbers and for an increased proportion of science 
students, provided the necessary resources are forth- 
commg. Ib assumes that such resources oan be pro- 
vided without detroment to other national interests, 
and in this survey ite chief concern is with the 
possibility of stimulating more of the able boys and 
girls of the existing school population to take up 
science instead of the humanities, or encouraging 
those who leave school at or before sixteen to stay 
on until univermty age. Ib does not consider that 
there is much scope for attracting to science more 
of the present population of the sixth forms of 
grammar schools, and it is the second measure which 
offers the best prospect of materially increasing the 
supply of science undergraduates. 

The Advisory Council has recently bean told by 
the Ministry of Education and the Scottish Education 
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Department that the number of boys staying on at 
school ів increasing and that in grant-aided and 
recognized independent schools the number aged 
17-18 rose from 28,000 in early 1950 to 27,500 m 
early 1953. This trend should bring to the universities 
more potential scientists as well as more potential 
first-class scientists ; but, even taking into acoount 
the effect of the post-war bulge in the birth-rate 
which from 1960 could give a 25 per cent increase 
in university studente, the figures would have to 
increase far more to affect materially the number of 
trained scientists. Moreover, the Counoil recognizes 


Vot 174 


. that there ів a risk that such expansion may be at 


the expense of the numbers of those at present 
leaving school before the age of seventeen who 
continue their scientiflo and technical education on 
& part-time basis. 

Such recognition, however, is as near as the 
Advisory Council comes in this report to emphasizing 
that the expansion of scientific and technological 
education in Britain must proceed in balance with 
the expansion of technical education, and that some 
attempt must be made to see that the demands of 
industry in respect of technicians are also met. The 
demands for technicians and for technologists and 
scientista, moreover, are not entirely independent, 
as in their supply they are interlocked. Indeed, the 
Advisory Council might well have directed atten- 
tion to the importance of industry and Government, 
as well as the univeraries and research Institutions, 
making the most effective use of their trained 
scientista. The demand could be checked at least a 
little if full oare were taken to see that highly qualified 
men are not employed on work which can be carried 
out no lees efficiently by those leas highly trained. 

In part, this depends on the availability of adequate 
numbers of laboratory and other teahnicians, and 
estimates of the requirements of industry or Govern. 
ment Departments for scientists or technologista 
which take no account of requirements for technicians» 
are of little value. This consideration equally affecta 
the supply of science teachers, ва waa fully recognized 
by the National Advisory Council on the Training 
and Supply of Teachers in ita report on graduate 
teachers of mathematics and science; the Advisory 
Council on Scientiflo Policy endorses the measures 
recommended in that report in referrmg to the 
shortage of science teachers. 

Any attempt to encourage more boys to stay on» 
8b school until of university age can be of only 
limited effect as & contribution to increasing the 
supply of scientists and technologists until the con- 
tinuous decline in the numbers and quality of science 
teachers is checked. Broadly speaking, on the 
question of the shortage of science teachers, as on 
the supply of scientista, the Advisory Counoil's views 
are similar to those of the committee set up at the 
conference convened by the Federation of British» 
Industries last January. Serious as is the present 
position, it will become even more serious in the next 
five or six years unless action is taken very quickly : 
by 1960 the deficiency of science teachers in the 
schools may reach 2,300. The Advisory CounciBw 
believes that so long as there is a real shortage ofl 
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soientista, the prevailing salary soaleg will not attract 
sufficient numbers to teaching. The poor oereer 
Prospects in comparison with those їп industry or 
Government service are the basis of the shortage, 
and this report supports the proposals made by the 
Federation of British Industries Committee for salary 
revision which would open up prospects of salaries 
ùp to £1,500 for, say, five рег cent of science graduates 
engaged in teaching. It gives no indication, however, 
of the Council's attitude to the more controversial 
198ue of deferment of National Service, on which the 
Federation of British Industries Committee suggested 
a reasonable compromise. 

The Advisory Council insiste that a golution to this 
problem of the shortage of science teachers is essential ; 
it does not appear to streas sufficiently that в price 
must be paid to remove the threat which the shortage 
offers to the supply of trained scientista and tech- 
nologists, which conditions so largely the effectivences 
of our national economy, even if that price be no 
more than that involved by the proposals of the 
Federation of British Industries Committee. That 
price will only be kept so low, however, if vigorous 
concerted action is taken to promote the ameliorative 
measures suggested by the Advisory Council or in 
the reporte by other bodies such as the National 
Advisory Council on the Training and Supply of 
Teachers and the Federation of British Industries 
Committee. For example, the Advisory Council, in 
pointing out that the need is not for narrow specialista 
in science, suggesta that the universities themselves 
could, by insisting on a proper standard of general 
educasion for all candidates, both check over- 
specialization in the schools and ease the difficulty 
of finding specialist science teachers for schools. It 
also commenia that, while the standard of first 
degrees in scientific subjects should be maintained, 
the proportion of better studenta who take up science 
would rise if the universities made it easier for those 
who had specialized in the humanities at school to 
turn to science when they reach the universities. 

These are sensible suggestions, and it would seem 
that the studium generale or exploratory year which 
is under trial at the University College of North 
Staffordshire may have something to offer in this 
connexion. The Advisory Council, moreover, re- 
affirme that it is not deprecating the importance of 
the humanities in the universities, though it believes 
that education in science is as likely to provide an 
intellectual stimulus as an education in the classics or 
history. The emergence of the competent and open- 
minded man of judgment depends more on the quality 
of the individual himself and on the quality of the 
education he has received than on the curriculum. 

The Advisory Council has found no evidence that 
Britain is losing an undue proportion of our beat 
Studente to other countries, and it pointe out that 
the exchange of acientista and technical men between 
Britain and other Commonwealth countries is desir- 
able on many grounds. The United Kingdom has 
probably done more to extend the scale of science 
education since the War than any other major Power ; 
but we had more leeway to make up and were faced 
with a sterner challenge in mamtaming our standard 
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of living. We have still to plan to meet the need for 
scientists which is implicit in the view that our 
economy will grow at a reasonable rate and that 
there will be a rapid increase in our productivity. 
The Advisory Council rightly remarks that, in the 
long run, we need more people studying science 
because of its general educational value; but mean- 
while, if a better balance between the supply and 
demand for scientists and technologists ів to be 
achieved, the various measures now being taken or 
considered must be implemented with considerably 
more drive than appears in this report. It must also 
be insisted that the price to be paid is one which 
must be met in full, even if sacrifices have to be 
made elsewhere. 

To ваѕевв the magnitude of the national demand 
for scientists and technologista, however, some regard 
must be had to the national effort; but when the 
report comes to consider the scale of Government- 
financed research, its inadequacy is manifest. Now 
that the Lord President of the Council has become 
responsible for the Atomic Energy Authority, the 
Advisory Council will presumably in future have 
within ite competence the bulk of research in applied 
nuclear physics. Even eo, expenditure on defence 
research may well be on a scale which makes it 
difficult to assess independently the balance and dis- 
tribution of the national research effort. The Govern- 
ment expenditure of £20۰7 million on oivil reeearoh 
in 1954-55, exclusive of the proportion of the £28 
million for the universities which is spent on research, 
has to be set against expenditure on defence research 
of £160 million or more, and probably up to 
£100 million on research and development by 
industry in its own establishments; the chemical 
industry alone expends something like £12 million 
and employs some 3,800 soientiste, compared with 
the 4,423 employed under the research councils, eto., 
&ooording to this report. 

Much of this effort lies, of course, strictly outside 
the scope of the Advisory Council on Scientific Policy, 
as civil research lies outside that of the Defence 
Research Policy Committee. А+ some level, however, 
the full extent of Government and industrial and 
defence commitments in research requires review 
in relation to resources, nor can the Advisory Council 
discharge ita statutory responsibility to the Lord 
President without some regard to this over-all picture 
and the way im which it tends to change, aa the 
report itself explicitly айта. The most interesting 
feature of the summary of research expenditure 
appended to the present report is indeed the variation 
which it reveals in the rate of expansion in different 
flelds. While the grand total of Government ex- 
penditure on civil research increased roughly six- 
fold, from £8,640,000 to £20,720,100, between 1939-40 
and 1954-55, that on industry and communications 
and on medical and health p increased, more 
than tenfold, from £983,400 to £9,859,000 and from 
£223,100 to £2,364,600, respectively ; while expendi- 
ture on research in agriculture, forestry, flaheries and 
food increased five times, from £1,243,800 to 
£6,423,600, and that on overseas research inoroasod 
only from £750,000 to £1,411,200. As the Advisory 
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Council points out, the scale of Government-financed 
- research in the civil field has increased over the past 
decade as much as hag university education in general, 
though expendi on defence research has trebled 
. between 1950 1953. Moreover, the rate of in- 
crease in expenditure on Government civil research 
appears to be appreciably greater than that of 
industry ав а whole on research. А survey carried 
out for the Federation of British Industries in 1950—51 
indicated that some three hundred firms were spend- 
ing £24 millon on research and development, an 
increase of not more than fourfold on expenditure 
in 1988, although probebly fifty per cent greater 
than in 1945-46. The Association of British Chemical 
Manufacturers’ estimate ‘of £11-2 million expended 
by the chemical industry as research and develop- 
ment in 1952 representa an increase of some 82 per 
cent on expenditure in 1948. 

-The Advisory Council does not in the present 
report raise the questions whether this relative trend 
in expansion of research under Government auspices 
as compared with research within industry iteelf is 
desirable, or whether ib represents the distribution 
of man-power and resources likely to yield the best 
return from the point of view of productivity- and 
the national economy. It recognizes very clearly, 
however, the implications of such expansion for ite 
own regponsibiliios, and the section of this report 
concerned with the exploitation of the civil scientzfié 
effort indicates that-the Advisory Council is rightly 
concerned to see ‘that gaps or weekneeses in the 
national effort are duly repaired ar strengthened. 
On the evidence of this report, the Council’s strategy 
appears to be sound, even. if measures to remedy 
some of the weaknoages it notes might well have been 
advocated more. forcefully. -For. example, the Ad- 
visory Council recognizes: the importance of an 
efficient library service in the exploitation of the 
resulte of research, and thats it must accept some 
responsibility for seeing that the national system is 
adequate and efficient. Nevertheless, in regard to 
the proposed Science Centre in London, it merely 
expresses an earnest wish that the necessary resources 
will be found shortly, and the hope that stepe can 
be taken to implement the schame for a national 
library of science and invention without undue delay. 
The present report will at least keep before the 
Government the interlocked proposals for a science 
centre and а central scientiflo reference library, and 
what is said in it may encourage Sir Robert Robinson 
to make a further effort to secure action on the pro- 
posals which he did во much to formulate. 

The Advisory Council clearly does not regard the 
time and money required to implement the proposals 
as valid reasons for delay in bringing these plans to 
fruition at an early date, and the way in which these 
plans are related to-the dissemination of the resulte 
of research and thus to soientiflo and technological 
progress may perhaps induce the Government to 
regard the matter as urgent and of high priority. 
At present, scientific library facilities in Britam are 
markedly inferior to those in the United States and in 
some European ootmiries. The Advisory Counoil's 
Standing. Committee has been closely concerned in 
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éfforts to overcome the immediath difficulties of she 
Patent Office Library and the Soience Library at 
South Kensington, and during the past year, has 
reported further to the Advisory Council regarding. 
a national library of science and invention, Thè main 
recommendations of the report have been endoried: 
by the Advisory Council, and those quoted by the 
Council in ite present report set forth concisely the 
case for early action. 

The need for a national science lending library 
cannot be met either by a national science reference 
library in London or by the development of any 
existing library on its present site. In the interesta 
of security, the new library should be outside London, 
preferably in a place easily accessible to the industrial 
areas of the North and Midlands, for which it oould, 
to а limited extent, also serve as а scientific reference 
library. Existing collections in the Science Museum, 
after providing for the needs of ihe i 
museums and of the Imperial College of Science and 
Technology, could supply much of the. material for 
the new library, responsibility for which would be 
vested in the Department of Scientific and Industrial 
Research. The new library is thus visualized as an 
essential part of the expansion of that Department, 
and ite work would be complementary to that of 
the Department’s Intelligence Division, while it would 
also be the centre of a regional loans system based 
on selected municipal libraries which would stook 
and lend the three hundred or so periodicals most 
used by scientists and engineers in industry. 

The bearing of these schemes on the efficient use 
of scientific and technical man-power might perhaps 
have been brought out more emphatically ; but the 
Advisory Council's report at least affords the scientist 
as well aa the industrialist an opportunity of pressing 
for early action by the Government m & matter 
vitally affecting the exploitation of the resulta of 
research, and опе in which the first move must come 
from the Government. Generally, it would seem that 
the Advisory Council is satisfied with the arrange- 
ments to secure the use of science by Government 
Departments, though it would welcome an morease 
in the number of administrators with training and 
experience in scientific work who could bring an 
understanding of scientific matters to bear in the 
determination of policy. It also looks for méreasing 
recruitment into the administrative Civil Service of 
men with a grounding in the sciences. 

On the present record of its activities, it is clear 
that the establishment seven years ago of the Advisary 
Council on Scientific Policy has been amply justified ; 
but it could be wished that at times it had raised 
ita voice more emphatically and acted more vigor- 
ously, and that ite influence had been more decisivo. 
As ita commenta in regard to oceanographic research 
in this report illustrate, the Advisory Council is able 
to bring to bear, in borderline flelds of. science, an 
informed and concerted opinion and a co-ordinating 
influence much more immediately effective in im- 
plementing co-operation and oloeig gaps in our 
research effort than the delayed comments of the 
shrewdest and most alert Select Oommittee on 
Estimates or Committee of Publio Accounts. 


& * 
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THE LIFE AND PHILOSOPHY OF 
ALMROTH WRIGHT 


Almroth Wright : Provocative Doctor and Thinker 
By Dr. Leonard Colebrook. Pp. xi +286 +10 plates. 
(London: William Heinemann (Medical Books), 
Ltd., 1954.) 21s. net. 


Alethotropic Logic : a Posthumous Work 
By Sir Almroth E. Wright. Presented by Giles J. 
Romanes. Рр. xvi+346+4 plates. (London: 
William Heinemann, Ltd., 1953.) 256. net. 
ies task of writing a life of Sir Almroth Wright 
haa been well discharged by Dr. Leonard Cole- 
brook, his pupil and collaborator for many years. 
Wright was half Irish and half Swedish, and laid the 
foundations of his remarkable career ав scientist, 
writer and philosopher by readmg languages and law 
as well as medicine, and by an apprenticeship in 
experimental physiology and pathology before he 
became a bacteriologist. 

Wright's greatest achievement was one of his 
earliest, the mtroduction of typhoid vacoine and his 
campaign for ita adoption by the Army. He developed 
a series of ingenious techniques for studying the 
activity of leucocytes and the body’s response to 
bacterial infection. An early result of these studies 
was the discovery of opsonin; another was the 
formulation of views about the treatment of war 
wounds in 1914-18 which brought him into violent 
collision with the President of the Royal College of 
Burgeons. In this polemic he was deservedly de- 
scribed as a “savage conitroversialist". Of his advo- 
cacy of vaccines in the treatment, as distinct from 
the prevention, of infection, and of his later views on 
some aspects of immunity, little has survived in the 
belief and practice of the present day. Of the exten- 
sive vocabulary he coined, only two words, opeonm 
and prophylaxis, have come into general use. His 
techniques have been little copied, and the method of 
expermment in the whole animal has been preferred to 
those he devised employing only living blood tn vitro. 
As Dr. Colebrook frequently pomts out, Wright’s 
many ideas may yet bear fruit, or might have done so 
but for the revolution which has taken place in the 
treatment of bacterial infections. Chemotherapy has 
removed much of the need for other methods which 
he was trying to develop. 

Wright was an innovator to whom progress in his 
science perhaps owes moet because he was ''provooa- 
tive" of enterprise among both his associates and his 
opponents. His remarkable pergonal qualities seoured 
him many friends and much influence outside his 
йу унин, Bernard Shaw, for example, although 

pe paar of orthodox medicine and disbelieving 
a of the doctrines on which Wright's work was 
based, had & ntly a profound respect for him. 
The relations bets tween these two men are well de- 
scribed, aa indeed is all the more personal side of his 
life. This is a thoroughly readable and enjoyable 
biography, and from the scientific pomt of view it 
will be valued as a clear and simple account of в series 
of investigations which are not easy to follow in the 
original papers. 

Wright's grandson, Dr. ©. J. Romanes, his secre- 
tary, and four other colleagues and friends have 
collaborated in editifig hia last written work. ‘‘Aletho- 
tropic Logic” is an analysis of some of the workings of 
the human mind, and as such must be judged by 
psychologists and logicians. Ite theme is the search 
for truth, and the basis on which truth should be 
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&ooepted: the mam argument oan be shortly stated by 
the proposition that emotions are no basis for belief. 
Christian dogma is severely castigated m many places, 
as 18 the feminine mind, and, in Chapter 19, the ortho- 
dox statistical method in medicine. There are 
entertaining chapters or appendixes on the technique 
of writing, the defects of dictionaries, piotorıal art, 
the relative degrees of intelligence of dogs and bitches, 
and some of the author's practical inventions. Не 
employs many new words, mainly, like the adjective 
in the title, of Greek derivation : these are defined in 
a gloesary. There are frequent quotations from a 
great variety of sources m five languages, admirably 
ilustratmg the argument and often epigrammatio. 
The book can be browsed in profitably for their sake 
alone, and it has the merit (iteelf dependent on the 
defect that this 1s а rather miscellaneous compilation) 
of presenting & more complete picture of the author 
than any other single work he wrote. One thing 
remains obscure. His fevourite saying was: “Ооа 
offers to every mind its choice between Truth and 


Repose”. What God did he meant Neither his own 
book nor his biographer’s answers this question. 
L. P. GARROD 


ROTATING LIQUID MASSES 


The Stability of Rotating Liquid Masses 
By Dr. R. A. Lyttleton. bo. vii + 150. (Cambridge : 
At the University Press, 1953.) 36s. net. 
GIVEN mas of uniform incompressible liquid, 
acted upon by ite own gravitation and no 
external forces, possesses only one configuration of 
equilibrium relative to a Newtonian frame of refer- 
ence, and this configuration is a sphere. Ifthe liquid 
is rotating relative to such a frame, with given 
angular momentum Н, then, relative to a frame 
rotating with the Lenid, ете m в spheroidal oon- 
figuration of equilibrium, a ‘Maclaurin spheroid’. If 
Н exceeds a certain critical value H, there is another 
n of relative equilibrium, a ‘Jacobi ellip- 
во’. If H does not exceed a certain further critical 
valce H, (>H,), there is still another equilibrium 
configuration which, when H ,-H 18 sufficiently amall, 
is the ‘pear-shaped’ configuration discovered by 
Poincaré. When Н ів not too small, there are also 
ee in which the liquid forms two bodies 
relative to a rotating frame; it used 
to be thought that, for continuously varying H, the 
series of pear-shaped figures would be continuous 
with a series of such binary configurations. 

Dr. В. A. Lyttleton's book is an account of the 
theory of the stability, with respect to arbitrary 
small disturbanoes, of the various (Bingle-body) oon- 
figurations. Two sorte of stability have to be con- 
sidered, ‘ordinary’ and ‘secular’, the latter being 
relevant if there is any internal friction (viscosity) no 
matter how small. Although the existence of these 
two sorta is familiar in ordinary dynamios—for 
example, in the theory of a spinning top—there are 
pitfalls into which even the most emment of previous 
writers on the present subject have stumbled. Dr. 
Lyttleton. starta with an exceedingly lucid exposition 
of the theory of stability of a general dynamical 
system ; this should be noted by all applied methe- 
masticians, whether or not they are interested in the 
present applications. 

The ical investigations of the problems 
treated are those of Poincaré, G. H. Darwin, Jeans, 
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Liapounoff and Cartan. The main part of this book 


^ conmste of & critical re-presentation of the essential 


theorems obtained by these writers, with some 
aooount of the special mathematical methods required. 
Here again, note should be taken of the general use- 
fulness of Dr. Lyttleton's admirable summary of 


. ellipeoidal harmonic 


, and thoroughly unstable for H > Hj. 
` shaped figure is seoularly unstable ; i$ cannot, there- 


analysis. 

The results are, briefly, that the Maclaurin spheroid 
is thoroughly stable for H < H,,.but the secular 
stability passes to the Jacobi ellrpeoid at H = H, 
The ellipsoid is thoroughly stable for H, < H < H, 
The pear- 


fore, are oe and questions sbout its 
mathematical continuity with other forms have no 
physical significance. А 

The evolution of а rotating mass of liquid with 
constant angular momentum and slowly moreasing 
density is the same as that of & maas with constant 
density and slowly increasing angular momentum. 
If, then, a rotating mass of li (with non-vanishing 
viscosity) is‘contracting slowly from an initial state 
of suffcuent distension, it will evolve through the 
series of Maclaurin spheroida, until an ellipsoidal 
configuration is and then through the series 
of Jacobi ellipsoids, until the last stable ellipeoidal 
configuration is attained. It will not then pass into 
a pear-shaped configuration and will not undergo 
flasion into two bodies describing periodio orbita 
about each other. It must almost certainly break up 
in some way whidh.is not yet calculable, but the 
fragments must ultimately acquire orbits leading to 
infinite separation. These conclusions were first 
correctly formulated by Dr. Lyttleton himself and 
are cogently stated in his final chapter on "Coamio- 
gonical Implications”. This ohapter offers some con- 
penis estions about the possible rotational 

primitive planeta and the formation of 
Set ea en But many readers will 
be more interested in the demonstration that binary 
stars cannot have been formed by rotational fission. 
A uniform liquid mass is, of course, an unrealistic 
representation of an actual star, but certain of Dr. 
Lyttleton’s arguments are not restricted to this case 
and suffice to establish the result generally. In this 
connexion, Dr. Lyttleton justifiably oriticixes some 
of Jeans’s interpretations of the stability theory: 
but ib should be more widely known that, for 
reasons other than Lyttleton’s, Jeans himself 
rejected the flasion шо. of binary stars (“Universe 
Around Us” (fourth ed., Cambridge, 1044); pp 
227-235). 

Dr. Lyttleton's book is clearly going to be the 
standard work on a subject that must form the basis 
for future investigations which oan be to be 
of great significance. W. H. МоСвжА 

U 


WRITING FOR ENGINEERS 


Englneers as Writers 
Growth of a Literature. Edited with Introductions 
and Critical Commenta by Walter J. Miller and Leo 
E. A. Saidla. Рр. хі +340. (New York and Toronto: 
D. Van Nostrand Company, Inc.; London: Mao- 
millan and Co., Ltd., 1953.) 32s. net. 
HE reviewer naturally turns with interest 
to the-last section of this book, entitled ‘‘Sugges- 
tions for Review of this Book”, only to discover that 
the-word id used with the common American meanmg 
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of ‘second view'—what the English student would 
call ‘revision’. This lrbtle disappointment serves to 
emphasize the basically American outlook of the 
oompilers-of this volume, which is a collection of 
reporta, lectures, papers and extracta from books, all 
written by engineers. Three of the pieces selected are 
American translations of Latin authors (Frontinus, 
Vitruvius and Agricola), four of them аге from English 
engineers of the eighteenth and nineteenth centuries 
(Smeaton, McAdam, Rankine and Parsons), while the 
remaining eight selections are by Americans (from 
Wellington, the railway economist, to Ammann, 
designer of the Gearge Washington Bridge). Even 
with the earlier work, there is a striking contrast 
between the Hnglish and American idiom, which 
becomes progressively more marked. 

It is acknowledged that every effort 
should be made to train engineering students in clear 
self-expression, and this collection has been made ap 
an attempt to assist in attaining this object. As the 
book is intended for class use in engin schools, 
the authors have made comments with Mh coul chaptar 
&nd have &dded suggeetions for study and some intro- 
duotory remarks. Literary criticism of some of the 
selections included is disarmed by the fact that the 
authors themselves adopt the attitude that “any 
study of engineers as writers would be valueless if 
we did not consider their weaknesses along with ther 

The authors have clearly devoted much labour to 
the selection of their material, as is evidenced by the 
acknowledgments to no fewer than fifty individuals 
who have assisted in the undertaking. The result ia 
an undoubtedly interesting collection of items, which 
it would be inconvenient (though perhaps a valuable 
experience) for the student to extract from 
the library shelves, were he merely given instead 
adequate references to each of them.  Unfortun: 
ately, library facilities would be overwhelmed if ‘an 
attempt were made to adopt such a scheme in 
class. 

The most serious doubt which comes to mind, ор» 
reading this book, is whether the study of such a 
heterogeneous collection is, in fact, likely to assist a 
student to clearer, and henoe better, writing of his 
own. Surely the approach most likely to be successful 
consists of an exhaustive analysis of the msthods 
available for organizing and presenting material, 
followed by the most thorough oriticiam of his own 
efforts at writing and plenty of practice. But there 
is no reason why a boak such as this might not, with 
some students, aob ав a stimulus to better writing. 

R. H. MAOMILLAN 


SOCIAL INSECTS 


The Socal Insects 

By Dr. O. W. Richards. Pp. 219 +51 platea. (Lon- 
don: Maodonald and Oo. (Publishers), Ltd., 1958.) 
1&s. net. 


HE need for an authoritative, up-to-date account 

ee ee 
become increasingly ТЕР in reoent years, during 
which the study of social insects has attracted 
much attention. 

As Prof. Richards himself pointa out at the begin- 
ning of his book, it is to-day quite impossible for any 
one worker to have made personal observatian on all 
the species of social insects or to have seen all the 
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varieties of behaviour which have been recorded ; 
but ıt ів doubtful whether there Із any entomologist 
better qualified to write on this subject than Prof. 
Richards. This book will certainly be weloomed by 
all who are interested in the subject as it brings to- 
gether in a moet readable form the results of many 
of the more recent investigations on the biology of 
anta, bees, wasps and termites by workers in various 
countries. 5 

After dealing briefly with such matters as instino- 
tive behaviour, learning and orientation, the author 
goes on to discuss, in the first chapter, the probable 
way m which msect social behaviour evolved from the 
solitary behaviour exhibited by most insecta, through 
various Bub-asooial stages such as those shown by the 
common earwig, some dung beetles, bees and waspe, 


to the elaborate social behaviour of anta, honeybees," 


termites and some wasps. 

In subsequent chapters many aspects of the 
behaviour of solitary and social waspe, of solitary and 
social bees, including humble bees and stingleas bees 
as well as honeybees, and of both ants and termites 
are described. In a most valuable chapter dealing 
with social parasites the author expounds theories 
of the origin of the cuckoo bees and wasps which 
to-day do not posseas any worker castes, and also 
discusses the development “of cuckoo habita in anta, 
which exhibit all sorte of stages in the development 
of such behaviour, ending up in workerleas, degenerate 
parasites. 

When of the termites Prof. Richards 
вітеввев the fact that, although they show oertain 
remarkable analogies with other social insecta, in 
reality the differences between the termites and all 
other social Insects are profound and more important 
than the resemblances. He traces the peculiarities 
of the termites to two basic facta about their societies. 
First, that males and females are represented at all 
stages and in all castes, this being associated with a 
differant method of sex-determination ; and, second, 
that development is gradual, over & series of 
moults, with no helpless grub-stage. Thus their 
whole caste system is much more flexible and com- 
Plicated. 

In & most stimulating final cha the author 
discusses some of the problems which social animals 
have had to overoome during the oourse of their 
evolution. 

This is certainly a book which сал, be recommended 
unreservedly to all students of animal behaviour, one’s 
only regret being that it is not longer. 

C. а. Вотинв 


SOCIAL LIFE AND PHILOSOPHY OF 
ABORIGINES 


The World of Primitive Man 
By Paul Radin. (Life of Science Library No. 26.) 
Pp. xi+870. (New York: Henry Schuman, Ino., 
1853.) 65 dollars. 
ул this book contams many original, 
&nd often profound, observations on the mind 
and customs of primitive man, it suffers from the 
lack of an exact definition of the material studied. 
The author attempts, we are told, “to portray the 
civilizations of primitive peoples and the world in 
whioh they lived". The use of the tense here is 
oonfusing, for moet of the examples given are of 
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present-day tribes and the world in which they are 
living to-day, contaminated aa they have been by 
Western civilization. The words à E ds 
u I 0 igin pr are used in terchanges as эв 
“civilization” and "oulture", a synonym with which 
many would quarrel). The dictionary defines 
aboriginal as "indigenous, existing in a land at the 
dawn of history, or before the arrival of colonists’, 
and the author &ooepts most African tribes ав 
aboriginal only with “many provisos” for thu very 
reason, because they have been transformed by 
colonists and invaders. Since moet of the material 
is drawn from co sources (largely the 
New World), this proviso should, striotly speaking, 
apply to nearly all of it. If it is an attempt to portray 
the world in which they lived in the past, this is. 
another matter ; but in this case, most of the material 
would be rrelevant. 

There is throughout a rather subjective bias- 
towards the ‘positive achievements”’ that ‘‘aboriginal 
philosophers and theorsts have made to the history 
of thought”; the “negative” side (by which ıs 
implied magic, and the role of fear) is not stressed. 
These practices and emotions, the author concludes 
(contrary to most social anthropologista), ''interfere 
little with the orderly processes of life and do not 
hinder rational and objective thinking". Taboos, for 
example, are often winked at, or got round, and 
examples are given to prove the poit. But agam, 
the examples are of present-day tribes, who have 
had contact with Western civilizations: it is the 
world in which they are living rather than have 


Irved. 

Aboriginal philosophy за summarized sa "do what 
you like, but face the consequences”, for every 
individual has the right not only to the irreducible 
economic minimum, but also to self-expression and 
the freedom of movement. The "consequences" may 
be social ostracism, but imprisonment is an uncom- 
mon form of punishment. A murderer 1s seldom 
sentenced to death, for death meant an economic 
weakening of the community and, as such, demanded 
not simply revenge but also replacement for loss with 
damages. Law, authority and property are never 
static, but oirculate. The authority of an 
individual (the author contends) is largely flotitious 
or symbolic; there is seldom despotism, for power 
resides in the group. Status is never inharited, it is 
conferred at puberty, and therefore infanticide is not 
& orime; on the death of an individual, status or 
authority reverta to the group and has to be oon- 
ferred again on another individual by the group. 
Customs only become law in emergencies, and are 
not obeyed because of a rigid tradition but only from 
the conviction that they have worked in the case of 
the elders. Personal property is reduced to & 
minimum, and anything above this is kept in oom- 
pulsory movement; its value becomes enhanced as 
it passes from one person to the next and, although 
the owner sees no profit, he gains in prestige by 
these transactions. 

One is left with a rosy picture of the happy savage 
enjoying “ап amazing degree of social and political 
integration” and “the сопоерь of personal security 
which transcends all governmental forms and all 
tribal and group interests and conflicts”. In spite of 
the uncomfortable feelmg that this picture is par- 
ticular rather than general, however, one is also 
left stimulated, and with a better understanding of 
the minds of men with different cultures from our 
own. Soxta COLE 
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Principles of Numerical Analysis 
By Aso B. Householder. V ioien Series 
in Pure and Applied Mathematics.) Pp. xi+274. 
(London: MoGraw-Hill Publishing Company, Ltd, 
1953.) 483. 

HIS book is not а manual on numerical -com- 

putetion but gives an account of the mathe- 
matical principles which numerical techniques 
covering a wide field may be based. It has been 
written on the Шоп that the reader has 
access to à тарна digital computor; but tech- 
niques for ume on hand machmes are also treated. 

After an introductory chapter, mostly on the 

estimation of error, 


. necessary 
theory is developed ab 
milo, and is readable by the student who has gone 
only as far as the calculus m his mathematical 
* tratimg. Next, are described for solving 

- non-linear tions. A thorough treatment of 
iterative methods is included. There is an important 
chapter on methods for calculating the latent roots 
and vectors of matrices, and for the mversion of 
Instriods, Some new methods are desaribed and 
compered with older techniques. The next two 
chapters deal with interpolation, and with more 
general methods of approximation. Then there is s 
chapter on numerioal integration and differentiation, 
and finally a brief a gma brief, perhape—on 
- the Monte Carlo meth 

: There are some pleasing features about this book. 
Bibliographical notes appear at the and of each chap- 
ter, and the literature is well covered by the extensive 
bibliography at the end of the book. It is very easy 
for the reader to find a reference to more detail on 
any particular itam of mterest. The material is up 
to date (1952), and some recent developments have 
not been noted by the reviewer m any other book. 
Altogether, the author has been oareful in the 
selection of material and in the method of presenta- 
tion. ` L. 8. GODDARD 


Physical Chemistry of Metals | 
By Dr. Lawrence 8. Darken and Dr. Robert W. 
Gurry, with a Collection of Problems by Dr. Michael 
B. Bever. (M. and ioal Engineering 
Series.) Pp. ix +535. (London: MoGraw-Hill Pub- 
lishing Company, Ltd., 1958.) 61s. 
ALLOGRAPHY has been defined as the 
physical chemistry of the metallic state. In 
Britain, however, during the fifteen. years or во, 
attention has, in the main, direoted rather to 
the somewhat speculative physical aspects of the 
subject, though an outstanding exception is to be 
found in the work of Hume-Rothery and his pupils, 
. of which generous acknowledgment is made m this 
bóok. In America, however, and by Mesing in 
“Germany, the physico-chemical aspects have re- 
mained в subject of continued study. 

It is probably true that physical chemistry may 
be studied just as profitably in the melting furnace 
or heat-treatment plant as in laboratory glassware. 
Reaction kinetios and the theory of diffusion are 
examples of this. As metallurgy is being transformed 
from a araft to а science, although the craft ів most 
emphatically still there, the physico-chemical bases 
of metallurgical proceases, no leas than those of 
metallography iteelf, sre assuming greater and 
greater i . It is therefore not without 
signifloance that both the authors of this book 
are connected with the United States Steel Oor- 
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poration, and the volume which they have produced 
ig one of quite outstanding interest. It should, how- 
ever, be made clear from the very start that this is no 
‘technical’ treatise. It provides a thoroughly sound 
treatment of physical chemistry on classical 
lines, but in which the various aspects of that science 
are studied and exemplified from metallurgical and 
metallographic examples. Although it is primarily 
imtended for the more advanced student of metal- 
lurgy, this book might be used with advantage in 
the teaching in university schools of chemistry. It 
would, ab any rate, introduce a sense of realism in 
its own branch of that subject which at times is 
somewhat lacking. The suocess or otherwise of such 
an experiment would be a matter of no little interest 
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_in the teaching of pure science. 


As examples of the sort of treatment adopted, the 
nucleation of gas bubbles may be cited, which is 
exemplified by the frothing of the slag m the open- 
hearth furnace, or that of solid diffusion, where the 
processes of gas-oarburization and welding are 
similarly employed. The iron-nitrogen and the iron- 
carbon systems are both considered in detail as 
examples of particular binary systems; but one of 
the most interesting chapters in the whole book is 
that on the liquid state, which might be read with 
as much profit by the chemist or the physicist. This 
is as & legitimate branch of science in ita 
own right. F. С. THOMPSON 


Plant Life in Mala: 
By Prof. R. E. Holttum. Рр. viii--254. (London: 
Longmans, Green and Co., Ltd., 1954.) 18а. net. 


pe R. E. HOLTTUM, with some thirty-odd 
years of personal observations in one of the 
world's richest and most interesting floristio regions, 
has placed botanists, both in Malaya and elsewhere, 
in his debt by the production of this modest but 
fascinating volume. Into two hundred and fifty 
pages he has oo an in account of 
& very complex and diverse subject—plant life in 
Malaya. 
The aim of the book was to select judiciously from 
& vast amount of material, so that residents, teachers 
and first-year university students may be introduced 
on easy terms to some of the more common plants 
and their structure and mode of life, to species which 
illustrate growth-forms, the relationships of plants 
to thar environment, floral structure, the) biology of 
fruits and seeda, and so on. These are illustrated by 
line-drawings and by a wealth of what is evidently 
the author's personal observation. For the reviewer, 
at least, an attractive and interesting feature of the 
book is the author’s demonstration of how well suck 
common. tropical plants aa rubber, coconut, ginger, 
bamboo and yams, to mention only a few, can be 
used in teaching some of the elementary leasons ir» 
botany. 

The curiosities of plant life, in which the region 
&bounds—ineluding saprophytes, parasites, aquatic 
planta, ant-plante, nest-ferns, climbmg ferns, eto.— 
are also described and illustrated. In the final chapter, 
-the author seizes on & theme that seldom ic 
touch the imagination, namely, the tropical forest im 
all ita extravagance and diversity, за a community 
of interdependent organisms. The effects of destroying 
extensive forest areas in the interests of agriculture 
are also expounded and discussed. This compacm 
volume might well be used as part of the genera 
reading of studente of botany in British universities 

х О. W. WARDLAW 
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DEVELOPMENT OF LOGICAL AND MATHEMATICAL CONCEPTS : 
PIAGET'S RECENT PSYCHOLOGICAL STUDIES 
Ву Dr. W- MAYS 


Department of Philosophy, 


Te PIAGET’S reputation ав a psychologist in 
Great Britain is largely based upon a series of 
books written during 1925-32 dealing with the 
development of thought, language and moral judg- 
ment in the child. But, as he himself pointe out, 
this work was merely a prolegomena to his later 
investigations extending from 1937 to the present 
day, and reported on in sirtean books and numerous 
articles. But though these researches are both 

i and experimentally an advance bn 
his earlier work, they have, however, had little effect 
on English psychological thought. (Prof. L. 8. 
Hearnshaw, in his presidential address to Section J 
of the British Association, 1954, directa attention to 
the .comparative neglect of Piaget’s more recent 
investigations by British and American peycho- 
logiste.) This is probably due to Piaget’s introduction 
of a now and complex terminology, his use of symbolic 
logic, and the fact that his most important work 
remains untranslated. Further, these studies deal 
with a fleld which in the past has been the natural 
preserve of the philosopher and methodologist of 
science. 


A. Plaget’s Early Work on Child Thought and 
Logic? 

Piaget (now professor of psychology in the Univer- 
sities of Paris and Geneva) largely concerns himself 
in this work with investigating the various kinds of 
thought activity entermg into the intellectual 
behaviour of the child. He oriticizes the method of 
in testing as а tool for investigating child 
thought, since (a) the test-questions and test- 
condrtions under which the test ів gi are stereo- 
typed in character, and (b) the use of & fixed ques- 
tionnaire neglects the answers of the 
child. Piaget's method in some ways resembles that 
of the clinical paychologiat, since he attempts to make 
the child talk freely, varying the questions aocording 
to the situation. 

Piaget distinguishes between ego-oentzio thought, 
and communicable thought on demon- 
stration. In the former, in the child uses 
OU сс өү] UA. wie Da dines 
rather than convincing others, little value is attached 
to proof. Thought on this level is largely intuitive 
and operates subjective schemate. Up to 
about the age of 7—8, children’s conoepta have a 
certain fiuidity about them and vary imperceptibly 
throughout & reasoning process. The child tends to 
argue from particular to particular and has difficulty 
in coping with syllogistio and analytic reasoning. 
Piaget further demonstrates that the conceptual 
apparatus by which the child orders the world 
round him m ofa ee ere nate very Шап 


had previously been suspected. 


B. Experiments on the Development of Logleal and 
_ Mathematical Concepts? 

Starting from these earlier studies, Piaget set out to 

make в more detailed experimental study of the way 

logical and mathematical conoepta develop in the 


` 
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child. What is really important about Piagets 
approach is that it gree us for the first time a method 
of testing experimentally d of the concepts and 

principles which philosophers have discussed in the 
past on a purely a priori level. 

Piaget's subjecta were children aged 4-12, observed 
individually. The experimenter performs in front of 
them ta on famuliar objects (beads, counters, 
modelling clay, dolls, eto.) and they are asked to 
predict their outoome. Further questions are put to 
them to find out how they interpret these experiments. 

(1) The development of the concepts of quantity, 
weight and volume’. The concept of quantity has for 
Piaget essentially a logical character. oe duis Hs 


the type of experiment used by him 
development ia given below. 

Two identical vessels, A, and A, are filled to the 
same level with a coloured liquid. Half of the con- 
tenta of A, are then poured into a vessel B, and the 
other half into a veasel B, (both the same size as 

A,). The child is then asked if the quahtity of liquid 
in á, and that in B, and B, remain the same. 
Young children of about 4-6 assert that the quen- 
tities are now unequal; some note that the levels of 
B, and B, are lower than that of A,, while others, who 
note that the liquid is now contained in two vessels, 
believe that B, and B, contain together more than А}. 

The child only arrives at the concept of oon- 
servation of quantity when he knows how to restore 
the original state of the liquid by pouring the con- 
tente of B, and B, back mto As. He ws now able to 
grasp that the diminution in the height of the level 
of the liquid is compensated by an increase in the 
number of containers. For Piaget, ‘reversibility’, 
namely, the ability to produce in thought for any 
веб of activities a reverse procedure, 
is easential for any form of mental experimentation 
ав well as logical inference. 

Other experiments of this series use different typea 
of material, such as balls of clay moulded into 
different shapes and collections of beads. Piaget alao 
demonstrates that the related concepta of weight and 
volume whioh appear at about 9-11 and 11-12 on 
the average are only i after the oonoept of 

has been formed at about 7—8. 

(2) The development of the concept of number‘. In 
these experiments the child is required to establish 
a term-to-term oorrespondence between different 
collections of objects (for example, flowers to vases, 
glasses to bottles, counters or beads to one another, 
eto.). 

When, for example, a child aged 4-5 is asked to 
spread out on в table as many red counters as there 
are in в row of blue counters, he begins by making a 
row of the same length, using only perceptual oriteria 
However, if the counters forming one of the two rows 
are out or closed up a little, he will now 
believe that the longer row contains more. Number 
and space are as yet undifferentiated for him, they 
form a perceptual whole. 

But once the concept of the conservation of 
number has been formed at about 7 years of age, 
if the intervals of the row are now changed, the child 
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will agsert that there has been no change in number. 
He becomes aware (at least intuitively) that the 
increase of the length of the row is proportional to 
the increase of the intervals between the counters 
and that re-establishing the original intervals re- 
establishes the original length of the row. He will 
be able to match counter to counter and thus 
demonstrate that the rows are equal. 

- Piaget believes that his.expermments have some 
relevance to the dispute among mathematicians as 
to whether number is a primitive intuition or в 
purely logical notion. He finds that it is diffloult to 
speak of the mtuition of an integer before the child's 
logical oonoepte of invariance have developed at 
about 7. Further, the transition to number occurs 
in the child just when the classifying and ordering 
activities he uses about objeote become related into 
logical systems. There is thus some resemblance 
between the way number comes to be constructed in 
child thought, and the attempt, on a purely normative 
lane by Ruseell and others, to define number in 

ical terms. 

(8) The development of the concepts of time, move- 
meni and speed’. The concept of time, far from being 
an object of a priors intuition as the Kantians 
assumed, also arises at a relatively late stage, since 
time at first remains confused with space. Piaget 
demonstrates this by a further series of experimenta. 

For example, equal quantities of water are allowed 
to run into two differently shaped vessels (one peer- 
shaped and the other spherical) Now, despite the 
fact that the child has o ed that the vessels have 
started and completed filling at the same time, he 
will assert that, since the level of the water in the 
pear-shaped vessel higher than the other, it 
has taken longer to AlL "imi ш this oae wil ашу 
be estimated objectively when the child no longer 
judges it simply by the increase in the level of the 
water, but by its inaregse in relation to the dimensions 
of the vessel. 

Our everyday notion of time is also constructed on 
similar lines. At first the child confuses the notion 
of age with that of height or other visible signa of 
ageing. Age differences are not thought of as oon- 
stanta. A child born at a later date than another 
may outpace him if he outgrows the latter. Objective 
time, since it involves ability to reverse the 
course of events in thought, also assumes the concept 
of reversibility. 

As time has a complex character, Piaget, acting 
on а suggestion of Einstein, proceeds to study the 
more concrete notions of movement and ginoe 
paychologically they are prior to the notions of time 
and space. He finds that these concepta, too, are not 

as primitive intuitions, but only gradually 
themselves from perceptual experience. 

The speed of an object, for remains at first 
пашет еа ee 


a se First there arose three-dimensional 
Euclidean geometry, later projective geometry and 
finally topology. The development of the concept of 
olaima, made in the child in precisely 
the reverse order. The child starta with purely 
topological notions, continues with projective notions 
and finally arrives at those with the size and 
shape of the object. At the age of three the child 
овп, for example, distinguish between open and 
closed figures. He oan do this before he can draw & 
rectangle and express its Euclidean characteristics 
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(number of sides, angles, eto. Only at about 7 
does the concept of perspective appear, and at about 
the same time the syatem of horizontal and vertical 
axea, the development of which leads to the metric 
representation of space. Thus the peychological 
order of development would seem to came much 
closer to modern geometry’s logical order of axiomatic 
construction than it does to the historical order of 
discovery. 


C. Related Studles 


In di the concept of chance’, Piaget makes 
the point that the child is oblivious to this concept 
as long as he remains incapable of reversible logical 
operations, that is, until about 7-8. There would 
thus appear to be a olose correlation between the 
construction of the notion of probability and the 


when he linked probability with the algebra of logic. 

Bo far as perception is concerned, there is в radical 
difference between Piaget’s views and that of the 
Gestalt psychologist. For the latter the perceptual 
constancies of shape and size belong directly to the 
perceived object and are independent of age and 
ability. For Piaget, on the other hand, our perception 
of figures is built up as & result of & series of random 
eye and other musoular movements whioh are 
gradually corrected. Starting from the observable 
facta of child behaviour, Piaget's work would seam 
to reinforoe some of the conclusions of the cyber- 
netician, since he believes that the logical systems 
which emerge in child behaviour arise as а result of 
the child's trial and error activities attaming an 
equilibrium. Piaget is also interested in the neuro- 
physiological aspeote of thought activity. He believes 
that, with the aid of logical techniques, it may be 

le to translate the ohild's activities of classi- 
, ordering, setting up correspondences, eto., 
into neuro -physiological terms. 

The most mteresting conclusion which emerges 
from this important series of experimental researches* 
is that mathematical oonoepte m their psychological 
development are ultimately based upon simple 
logical notions. Indeed, it might be said, without 
undue exaggeration, that Piaget’s psychological 
Studies are the genetic counterpart of Russell and 
Whitehead’s attempt in шшр Ша Mathematica” to 
pub mathematios on to a logi 1 
ae - 

Tip anganan vi Тып g pe qus 

World” (1026). ‘The Child's а-а 
oral Judgment of the Child” ios) 
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chez l'enfant’ О 
"Le nodons de mouvement ei de vitesse chez l'enfant” (1946). 
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GERMANIUM AND GALLIUM 
AND THEIR APPLICATIONS , 


C) ro eu) 
gallium were read before Section B (Chemistry) 
of the British Association. Mr. A. R. Powell gave an 
account of the occurrence of germanium and gallium 
in British minerals and their extraction from flue 
dust, Mr. A. A. Smales discussed problems in the 
analysis of the raw materials and finished produota, 
and Dr. E. G. James described the soientiflo and 
industrial applications of germanium. 

Germanium occurs in Britain in the gino ores of 
North Wales, the pure rino blende often containing 
mo Ean E 
of ore mined is insuffloient to justify special troat- 
ment for the recovery of ite germanium oontent. 
Germanium and gallium are trace constituente of 
most coals mined in Britain, except those of Kent 
and the South Wales snthracites. The amount 
present varies considerably from a few up to 
30 p.p.m., with an average of about 7 p.p.m. This 
means that more than 1,000 tons of each element 
are present in the coal mmed every year in Britain. 
But only a very amall proportion of this output can 
be recovered economically. When the coal is burned 
in domestic graves and industrial furnaces, the soot 
or flue-dust produced contains only insignificant 
oonoentrations of i most remaining with 
the ash. In the smelting of iron ores the germanium 
in the fuel mostly into the pig iron and then 
i he ding on fiie produned in the uper. 


of coal practically all the i and galium 
init with овое Dui kare again they erè lost 
when the coke ів used for domestio or industrial 
heating. However, when the coke is converted into 
producer gas, the sulphur present is sufficient to 
convert both the rare elementa into their volatile 
lower sulphides, which peas off with the producer 
gas; on cooling this gas the soot deposited may 
contain up to 0-5 per cent of each rare element as 
well as up to 50 per cent of carbon and a large number 
of other elements. This gas is, however, usually 
burned while still hot, and then the rare elementa are 
converted into their non-volatile higher oxides which 
collect in the flue system. In the gasworks much of 
the producer gas made is used for heating the ooking 
retorta, and the heat of the waste gases from this 
operation is utilized in waste-heat boilers before the 
gases pass to the stack. The dusta, which collect in 
the flues between the boilers and the stack, are at 
present the principal sources of germanium and 
gallium in Britain. The amount of the rare elementa 
In the dust varies from almost nothing up to as much 
as 2-7 per oant, according to the itions under 
which the producer is operated and the gases are 
utihzed; the average content of gasworks flue dust 
ія, however, 0۰5-0۰7 per cant of each of the rare 
elements. If the ooke is used for making water gas, 
the conditions in the produogr are so strongly reduo- 
ing, owing to the high hydrogen content of the дав, 
that the volatile compounds of the rare elements are 
converted into metal which alloys with the common 
metals, chiefly iron, present in the reduced ash of 
the coke; consequently, no germanium or gallium is 
found in the flue dust from burning water gas. 

The high affinity of germanium for iron and of 
gallium for copper is made the basis of the first step 
in the extraction process. Dust from many gasworks 
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is mixed and analysed, and a charge is made up of 
dust, fluxes, соке and copper-bearing materials such 
that, on amelting, a neutral silicate slag is obtained 
together with a metallic regulus oonsisting of iron, 
copper, sulphur and arsenio with which moet of the 
germanium and gallium are alloyed. A small pro- 
portion of the rare elementa passes into the zino fume 
which is evolved during smelting and is recovered 
from the zino oxide flue dust which collects in the 
baghouse. The metallic regulus is broken up and 
placed on в perforated plate in а large glaas tower 
filled with dilute ferrio chloride solution through 
which a current of chlorine is passed. The resulting 
exothermic reaction heats the solution to boiling and 
maintains it in this state until all the regulus is 
dissolved, loss of volatile constituenta being prevented 
by в reflux condenser at the of the tower. The 
concentrated chloride liquor m the towers is 
transferred to glass stilla, treated with sulphuric acid 
to liberate 6 N hydrochloric acid, and distilled to 
remove arsenic trichloride and germanium tetra- 
chloride with the hydrochloric acid vapours. The 
condensate separates into two layers, the upper 
consisting of 6 N hydrochloric acid containing most 
of the arsenic chloride and the lower of germanium 
tetrachloride with 10-15 per oent of arsenic tri- 
chloride. 

The lower layer is separated and fractionated in 
an adiabatic column similar to that used in the 
separation of hydrocarbons in the oil industry. This 
yields an overhead of germanium tetrachloride con- 
taining about 10 p.p.m. of arsenic and в residue of 
sepan oblande abet dros Кош дигин: The 
distillate is refluxed over copper i for some 
hours and again distilled to yield в distillate with 
leen than 0-05 p.p.m. of arsenic based оп its ger- 
manium content, the arsenic trichloride present in 
the fractionated chloride having been converted by 
the copper into non-volatile copper arsenide and 
cuprous chloride. The pure germanium tetrachloride 
is stirred for some hours with sufficient water to 
hydrolyse it and leave a 6 N hydrochloric acid 
solution in whioh the solubility of germanium 
dioxide is & minimum. 

The resulting oxide is collected, washed free from 
acid, dried ab 150° O., and reduced to germanium 
powder by heating in & rapid current of hydrogen at 
650° C.;.the powder is then melted in nitrogen or 
inert gas to obtain an ingot of germanium containing 
no chemically detectable impurity other than about 
0-05 p.p.m. of arsenio. This product is, however, not 
sufficiently pure for the physicist who, thereforo, 
farther refines ib by zone melting. In this process a 
series of molten zones is caused to travel along the 
ingot во aa to collect the impurities and sweep them 
along to one end. In this way practically all the 
impurity collecta at one end of the ingot, the re- 
mainder of which is left in а highly pure form. 

Gallium is recovered fram the liquid remaming in 
the stalls from which the orude germanium chloride 
was distilled, by first reducing the ferric salt to 
ferrous and ipiteting the copper, arsenio, antimony 
and heavy by stirring with acrap aluminium. 
The acidity of the reduced solution is then adjusted 
to 6 N by adding hydrochloric acid, and the gallium 
chloride removed by continuously distilling isopropyl 
ether into the Bottom of the vessel containing the 
stirred solution and allowing the ether to overflow 
from the of the veasel back mto the ether dis- 
tillation In this way gallium chloride aocumu- 
lates in the aqueous layer below the ether in the 
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latter flask. This layer is freed from ether and 
treated with hydrogen sulphide to remove traces of 
heavy metals. The purified solution is then made, 
alkaline with sodium hydroxide, filtered, and electro- 
lysed to recuver the gallium, which is finally purified 
by ae with nitric acid. 

, little commercial use has been made of 
No Eu but it has some interesting properties 
which may m the future find industrial applications. 
It melta at about 80° C. and boils at above 2,000? C. ; 
but unfortunately the liquid metal attacks at high 
temperatures all metalic materials of construction 
now known and reaote with most refractory materials 
unleas completely protected from oxidation ; тё овп, 
however, be handled in silica ware up to above 
1,000° О. in absence of oxygen. 

The chief analytical problems associated with ger- 
manium and gallrum are their determmation in ores 
and coals and the determination of impurities in the 
purified elementa. Traces of galium can be com- 
pletely extracted as the oxinate from solutions of 
pH 2-8 by chloroform and afterwards determined by 
measuring the fluorescence of the morin compound. 
Traces of i are best recovered by dis- 
tillatuon of the chloride or extracting it with carbon 
tetrachloride ; the element oan then be determined 
colorimetrically in the spectrophotometer aa the 
phenylfluorone complex. For the determination of 
втвепіо in germanium oxide or metal chemically, a 
complex of germanium with oxalic acid must first be 
гази, the arsenic can then be extracted by 

ition. of diethylamine diethyldithiooarbamate and 
ing with chloroform. The extracted arsenic can 
be determined speotrophotometrioally as the reduced 
arsenomolybdate complex, or by а modifloation of 
the Gutzeit teat in which electrolytic hydrogen from 
‚ & xinc-costed platinum cathode is ted in the 
solution and then passed over thm ootton 
impregnated with mercuric chloride to collect the 
arsine ; the stain в developed by immersion m silver 
nitrate solution and ita length is measured and oom- 
pared with that of similar stams produced from known 
amounts of arsenic. The success of both of these 
methods on the absolute freedom of the 
reagents from arsenic, but of course blanks must be 
used to correct for traces of arsenic in the reagenta. 
The radioactivation method developed recently at 
Harwell is designed to overcome this disadvantage ; 
in this method the substance is placed in the pile to 
convert the inactive arsenic-75 into active arsenio-70, 
a known amount of inactive arsenic (say 50 mgm.) 
is added and, after ensuring thorough mixing, the 
arsenic in the mixture ів extracted and determined 
by any suitable chamical method. The amount of 
radioactive arsenio is then determined by counting 
and, since the proportion of the arsenic recovered to 
arsenic added is known, в simple caloulation gives 
the arsenic in the original material; in thm way as 
little aa 10-1* perte of arsenic may be estimated with 
accuracy compared with 2 x 10-* by chemical 
methods using в much larger sample. 
i Very pure germanium is of great importance to 
the physicist, since it enables him to investigate 
fundamental proceases such as electrical conduction 
and wave-motion in solide ; but the rtance of 
germannm to the electronic engineer on 
the presence of very mmute quantities of certain 
impurities. Germanium free from all impurities 
would have the relatively high resistivity of 70 ohm- 
cm. at room temperature, moe most of ite valence 
‘electrons are tightly bound in imteratomio bonds 
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leaving very few to conduct current. On replacement 
of а few germanium atoms in a crystal by arsenic, 
four of the valence electrons of arsenic form bonds 
with neighbouring germanium stoms and the fifth 
becomes free to increase the conductivity of the 
crystal ; such germanium is known as ‘n-type’ sinoe 
the current is carried by negative electrons. 

On replacing some of the germanium atoms in в 
orystal by tervalent atoms such as indium, gallium 
or boron, only three of the four interatomic bonds 
are filled, and the fourth has a missing electron ; 
the resulting hole behaves as а localized positive 
charge. The impurity atoms will take an electron 
from a neighbouring bond in the lattice and the holo 
is get free to contribute to the conductivity; ger- 
manium in which the principal mode of conduction 
ів by holes is known as ‘p-type’. Rectifymg devices 
have been made from both p- and n-t 
and from a combination of both. y, the 
impurity concentration required is very amall (10-7 
to 10-*) and has to be controlled within fine limita if 
devices with reproducible characteristics are to be 
produced. 

Since germanium is very prone to twin, and 
twinned crystals are undesirable in rectifying 
devices, the rone-purifled ingot must be converted 
into в single-orystel ingot. For this purpose the 
germanium is melted in а cruoible and a small seed 
of single crystal is immersed in the top of the molten 
germanium, which is then made to solidify on to the 
seed while the growing orystal is withdrawn very 
slowly from the melt. The required impurity content 
ı8 added to the melt before growing the single crystal. 
The resulting single orystel is cut up into thin alices, 
which for pomt-contact devices are cut into sections 
1 mm. square апа ў mm. thick. This ia attached to 
a backing, and a fine tungsten wire ів arranged to 
make contact with the face of the germanium under 
slight preasure. With such a device the current 
increases rapidly when the whisker is positive with 

to the germanium, but the current is very 
small when the whisker is negative, up to the turn- 
over voltage, usually well above 100 volte. 

The next device to be developed was the point- 
contact triode, which was the first semi motor 
amplifier. This device consists of a small wafer of 
n-type i one face of which is soldered to 
в metal support, while at the other face two fine 
metal wires make point contacts at & distance apart 
of leas than 0-005 m. If one whisker is biased 
negatively and the other positively with reapect to 
the base, the device behaves as an amplifier with 
characteristics similar to those of a thermionic triode. 
These devices have important applications in com- 
putors and oscillators, since the rate of change of 
collector current with emitter current is about 8. 
Triodes capable of oscillation at frequencies approach- 
ing 100 Mo./sec. have now been developed. 

"More recently, p-n junction diodes and triodes 
have been prepared by diffusing indium and antimony 
or arsenio into the germanium in such a way that 
one portion of the orystal ia p-type and the other 
n-type, or & oentral thm portion of p- or n-type 
separates two outer portions of n- or p-type respect- 
ively. Various methods of producing such crystals 
were described and some of their characteristica 
illustrated by graphs. Among the important features 
of these devices are small size, ruggedness, low 
voltage operation, low power 
life. They suffer, however, from the disadvantages 
that they are not suitable for operation above about 
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60? O., and the maximum of operation of 
triodes is at present limited to 1-2 Mo.[sec. Experi- 
mental types have, however, been prepared capable 
of operating to about 20 Mo.|Beo. as amplifiers 
and up to 100 Mo./sec. as oscillators. The first 
application of theese devices to reach commercial 
production is ав в перац amplifier ; but some of 
the most important applications are likely to be in 
the telecommuniocations field, domestic radio and 
electronic oomputors. At present the biggest problem 
with oomputors іа dissipation of the heat generated 
by the large number of thermionic valves employed: 
‘Crystal valves nob only remove this handicap but 
also one triode can be made to do the work of two 
thermionic valves, thereby simplifymg the circuit. 
A. R. Powzr:, 
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THE RELIEF OF PAIN 


T. his preeidential address to Section I (Physiology) 
of the British Association meeting at Oxford, which 
opened a mo в discussion, Prof. A. D. Macdonald, 
University of hester, streased the importance 
of the relief of pain even though chemotherapy now 
deals so efficiently with the causal organisms of many 
diseases. When the Section last devoted a day to 
the problems of pain—in 1939—relief was largely 
limited to the use of opiates and the rather heroio 
destruction of pain pathways by surgery or aloohol 
injections. Since then new synthetic analgesics have 
been developed along various lines. Theee drugs have 
their advantages and disadvantages, and the estab- 
lishment of their io value in the laboratory is 
only a first step in assesament of ‘their clinical 
possibilities. 

Analgesics ‘can be defined as.drugs which reduce 
or relieve the sensation of pain without producing 
loss of consciousness or parallel depression of other 
senses. Thus angsthetios, while used at 
times, as in labour in sub-anmsthetio doses, for escape 
from pain, are not true analgesios nor are they 
desirable in the everyday treatment of pam. Local 
anssthetics are of established value in the treatment 
of certain localized pains, such as fibrositis, and oan 
give remarkable. sustained relief in suitable cases. 
The- use of this group intravenously for analgesic 
purposes, though supported by some, is difficult to 
justify pharmacologically, for most local 'anwathetics 
are rapidly oleared from the blood-stream.and their 
use is not free from the danger of depression of the 

Adrian, while doubting whether pain is as much 
appreciated at the level of the thalamus as Head 
maintains, agreed that the basal ganglion and the 
cortex share in its experience. True analgesics should 
therefore act at both levels. ‘Tracer technique has 
not so far indicated marked selective action in these 
areas. Local application of analgesics to the mid- 
brain 18 effective with very small doses; but the 
precise mechaniam of analgesic action is still unknown 
and does not appear to be due to changes m oxygen 
consumption. 

Prof. Macdonald dealt with methods for the com- 
parative assessment of analgemio drugs in both 
experimental animals and in man, stresamg the large 
psychological element and the substantial individual 
variation in such experiments. The need in new 
analgesics is not Bo much for substances more potent 
than opium and its alkaloids or the modifications 
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thereof in therapeutic use, for these are powerful 
enough. What is wanted is a drug with all the 
advantages of morphine and none of ita disadvantages, 
‘and work to this end has followed on various lmes, 
of which the following have been most promising : 

(1) Drugs closely related to morphme, of which 
levorphan is one of the best, while dextromethorphan 
is interesting because it allays cough in small doses 
though not analgesic and apparently not a drug of 
addiction. 

(2) Pethidine and related compounds, now widely 
and successfully used to reduce pain ‘during labour, 
together with inhalations of nitrous oxide or tri- 
chloroethylene. 

(3) Methadone and related compounds, which are 
in the morphine class as analgesics though less 
effective as narcotics and in the relief of anxiety. 

(4) The dithienylbutenylamines, intermediate in 
activity between pethidine and methadone, but still 
in the experimental stage. 

All these, like morphine, are potential drugs of 
addiction; this limits them usefulness in chronio 
non-fatal ilinoes. The potentialities of a new drug as 
a drug of addiction are often obscure ; but there are 
various methods by which it can be assessed, and 
these methods were discussed. 

The ооа] tar antipyretio-analgeaic group (Four- 
neeu's antalgics) has aroused new interest from the 
use of phenyl-butazone in the treatment of rheumatic 
symptoms. This drug hae much in common with the 
now despised or rejected amidopyrine, while some 
new compounds promise to be more powerful yet 
safer. 

Such drugs as the barbiturates have failed to live 
up to their origmal pretension to analgesic activity 
except in anmethotio doses; for this purpose the 
short-acting barbiturates such as sodium thiopentone 
are inoreaamngly used. 

Cannabis, ita active constituents and their Byn- 
thetio substitutes have limited analgesic activity, 
and therapeutic interest in this group 18 now largely 
limited to the treatment of cannabis addiction. To 
restore morale and maintain oonfidence, methyl 
pentynol and chlorpromazine might be more effective. 
The search for the ideal drug continues, and with so 
many attacks on the problem a solution will surely 
be found. 

A paper on “Some General Views on Drug 
Addiction” was read by Dr. P. О. Wolff, of Geneva, 
chief of the Section of Liable to Produce 
Addiction of the World Health Organization. Dr. 
Wolff said that by accepted definition addiction is a 
disease, not & crime, and that even when it leads to 
certain illegal acta these may be ms of the 
disease. The drug peddler, howover, should be treated 
888 tial murderer. Again by definition, addic- 
tion differs from habit in that ıt produces a state of 
periodic or chronic intoxication i both to 
the indrvidual and to society. Thus barbiturates, 
like morphine, cocaine and cannabis resin, are 
potential drugs of addiction, whereas tobacco ів a 
habit. The symptoms of addiction are the overpower- 
ing desire or need to contanue the taking and obtaining 
of the drug by any moans, the tendency to increase 
the doge because of the development of tolerance, 
and the development of psychological and sometimes 
physical dependence on ite effects. 

Addiction is distinctly а human phenomenon. 
While animal testa of the addictive capacity of a 
drug might be misleading, Seevers has confidence in 
his ability to make accurate predictions by his studios 
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on monkeys of the risks of analgesios to induce 


tolerance and physical dependence in man. Many 
attempts have made to account for tolerance. 


properties of morphine while retaining ite valuable 
actions. 


Dealing with the work of the World Health Organ- 
ization on drugs of addiction, Dr. Wolff streesed the 
importance of an early decision on the convertibility 
of innocuous compounds into drugs of addiction. A 
drug is regarded as ‘convertible’ when the ease of the 
conversion and the yield constitute a risk to publio 
health, or where there is still uncertainty about that 
risk. Up to the present, all synthetic ios have 
proved to be addiotion-producing. that a 
drug can be used for а time on many р ologically 
normal patients under hospital ms without 
MIN p ош оше dimi S 
better test ia to see whether or not in addicts it could 

tely replace their usual drug. 


р Gee ы л disturbed. 
Yet the high incidence of relapse does not justify a 
refusal to treat the sufferers any more than in other 
chronio 


gical and legal angles, reinforced by 
well-established international co-operation. 

Mr. J. B. Pennybaoker, neurological surgeon. to the 
Radcliffe Infirmary, Oxford, read a paper on the 
contribution of surgery to the relief of pain. Drugs, 
he maintained, are best used for paina which are not 
expected to last long, such as that attendant on 


t in painful incurable diseases, some 
being non-fatal cause untold misery dver 


> Deer has been most suoceal in relieving pain 
due to mechanical disorders and. inflammatory pro- 
knowledge of 
the anatomy and physiology of the central nervous. 
system many of the mtractable pains such as head- 
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the pain aera Gy has increased the 
successful relief by dividing that path, and this has 
been done at various levels. 

Beotion of peripheral nerves has & limited applica- 
tion because most nerves have motor fibres, because 
of the extensive overlap in imnervation, because 
trophic changes follow oomplete denervation, and 

because divided nerves might regenerate and the pain 
return. Section of posterior nerve roots avoids motor 
paralysis but the other drawbacks of nerve section 
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remain, Tia grestent арсен ів in trigemial neuralgia, 
probably the most severe of all pains, by section of 
the root behind the Gesserian ganglion. 

The operation of cordotomy (division of the spino- 
thalamic tract) has been practised since 1011, and 
though still used has not proven the hoped-for 
раа nee Otei Анаа only a few months. 

other countries small focal lesions have been 
produced in the optic thalamus, the great sensory 
nucleus in the báse of the brain, using stereo-tactio 
methods. Excision of the relevant cortical area, 
which subserves the highest level of per- 
ception, unfortunately sacrifloes a good deal of 
ordinary sensation as well as pain, and the pain might 
persisb or recur. Frontal sometimes 
relieves а patient's misery, and he bothers no longer 
about his pain—or about anything else. Smaller 
lesions appear justifiable in some oases, to ease the 
pain of the last few months of a patient's life, nob 
only for the patient's sake but also for the relatives 
who have to watch and suffer aa well. 

Mr. Pennybeoker referred to the 
ageing population in which the blem 
relief from pain is increased: He doubts whether the 
development of ‘pain clinics’ is the answer, because 
interest there would be focused on a symptom instead 
of the disease. He found the greatest encouragement 
for the neyrological surgeon in the discovery, twenty- 
two years ago, of how sciatica is often due to oom- 
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about the efficiency of hypnotism unsupported by 
other measures. 


. 


THE VEHICLE AND ROAD SAFETY 
HE increasing interest in the scientiflo attack on 
problems of road safety was-shown by the faot 

that the whole of one of the opening sessions’ on 

September 2 of Section G (Engineoorimg) at the British 

ааа ооо al СЗ 

the safety of vehicles. Tho first 

Guise ot ibs Toute aod Bases Din ea 

Research Laboratory, and the seoond by Mr. D. pos 

tow, chief engineer, Jowett Oars, Ltd. 

Mr. Grime set out to show where improvements are 
required in the design of vehicles, to demonstrate the 
urgent need for better maintenance of lights and 
brakes, and to -oonsider how thgse improvements 
might be brought about. 

To be able to see well is obviously of the greatest 
importance to в driver, and, in this connexion, 

figures were given to show the poor state of 


aim and maintenance of vehicle headlamps. Only 
about one-half of the examined in a survey 
carried out in 1952 were within three degrees of 


correct aim, while one-sixth had deteriorated so badly 
that their light intensities were lees than one-tenth of 
what they once were when new. All this leads to the 
of illumination which are the most potent 

factor in causing dazzle and poor seeing. 
A similar situation, though not quite so disturbing, 
exista in regard to the brakes of vehicles in use on the 
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roads of Britain. A survey, made in 1948—50, revealed 
that about 7 per cent of vehicles require twice as 
great a distance to stop as that given in the Highway 
Code for brakes in good condition. 

Mr. Grime gave reasons for concluding that the moet 
effective way of making the necessary improvements 
in the maintenance of the vehicle to overcome present 


No. 4431 


shortcomings in headlights, brakes, eto., is ry 
vehicle inspection. Evidence from the United States 
associated safety measures have on the 


average in a.12 per cent reduction in deaths in the 
States where ib is in force. 

i small changes іі the design of 
vehicles to i visibility might perhaps lead to 


i and the fitting Ж su iere duri 
placed rear-view mirrors as on all vehicles 
aee DOR с 

In emergency braking, especially on wet roads, 
ee eee 
on either front or rear axle lock. An efficient brake, 
Балазе ЫН ы р e E S E 
ee tyre and road, would therefore represent 

t advance in the deaign of the vehicle, 
and would be partictlarty beneficial to motor- 


American research on the injuries suffered in oar 
accidents ahows that much could be done, by redesign- 
ing the interior of the oar, to minimize the severity of 
these injuries. The most i requirements are 
the elimination of sharp edges and points, the fitting 
of resilient pads at appropriate positions, and the 
provision of safety belts or other means of holding the 
oocupamta in place during the accident. Mr. Grime 
suggested that the vulnerability of motor-cyolista to 
injury (about thirty times that of drivers of four- 
wheeled vehioles) might be reduced by enclosing their 
vehicles in saloon and perhaps tying the riders 
into their vehicles with safety belts. There is already 
а tendency in the direction of ing enclosed motor- 
cycles for reasons of weather 

Mr. Donald 
*'Vehiole' Desi referring 

ilities of reducing &ooidents which were afforded 
improvements to the road system of Britein. An 
experment by Mr. G. T. Bennett in the County of 
Oxford showed that, by relatively slight alterations to 
rural road junctions, a reduction of about one-third in 
the &ocident-rate at those Junctions had resulted. 
There was little evidence from insurance premiums 
that vehicles of particular makes were more liable than 
others to be involved in accidents, and he considered 
that acoidenta were generally the result of human 
frailties rather than ше r Re 


methods employed in measuring and plotting the 
obstructions to the driver's vision. He considered 
that curved safety had done more than anything 
elae to improve visibility, by enabling windscreen 


accessories which are now coming into use on modern 
oars to improve visibility are windscreen-washers, 
fresh air heating systems, and electrically 

ted rear-windows. 
For driving in fog, Mr. Bastow advocated the use of 
headlamps by day to give warning of approach and 
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uctions in accidenta. The right-turn- . 
all 
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by night the use of two fog lampe to give a wide 
of 
etia Eatin кык case tla acci 
lability of the vehicle, and here the speaker discussed, 
in simplified form, modern theories of steering, stress- 
ing the all-important role of the tyre. For ease of 
control, particularly by inexpert drivers, an ‘under- 
steering’, gas тта emer dha an 'over- 


acude nra engine ped in this respect 
E TI. gpk 
i cient 


may be ser 
Further considerations in favour of a non-locking 
brake were mentioned. Such а brake is already avail- 


In the discussion which followed the two papers, 
Mr. L. Bainbridge-Bell mentioned a very simple and 
Shan ee tening еше mao ae 
аваа TOE o за such a Bite that when placed on 
a flat horizontal surface in the oar, it fell over when a 
certain deceleration was exoeeded. 

In reply to a question by Bir Richard Southwell, 
Mr. Grime gave the resulta of & series of tests by the 
Road Research Laboratory comparing yellow with 


track using in turn either the white or the yellow 
headlights. Drivers were asked to record their profer- 
enoes both when the oar was too far away to 
produce dazzle pany tag | was near. Tests were 
conducted with the track both dry and wet, and with 
correctly and incorrectly aimed beams. In tests of & 
different kind, the distances ab which test objects could 
be seen were measured, this time with six observers. 

The resulte may be summarized in the statement 
that all the differences found were small. The dis- 
tanoes at which the target could be distingui were 
on the average slightly greater (about 5 per oent) 
with yellow than with white light, but this morease is 
not в significant one. In the opinion tests with twenty 
Obeerverm, when there was no oppoeing glare, there 
was a significant preference for the white beam. When 
ihe cars & near one another, although 
more observers considered the yellow beam less 
glaring than the white, there was а small majority in 
favour of the all-white system. It may therefore be 
stated with confidence that changing over to yellow 
light will not solve the headlight problem. 

Dr. E. А. Wateon directed attention to Fig. 13 of 
the first paper, which indicates that there is more 


than from 
similar in characteristics, the difference suggests that 


British headlights are not properly aimed when they 
leave the manufacturer or agent. 

Dr. Watson deprecated the unsafe practice of 
driving with sidelights in badly lighted streeta. 
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Mr. B. G. Robbins brought up the question of 
lopsoved-wiüdedréen ipers wisb Ым travelling 
horizontally across the glass, and Mr. Bastow said 
that this is quite feasible though expensive. A 
of this type was on the market some years pag en 
has been abandoned. 


OBITUARIES 


Prof. William S. Boulton 


Tum death on September 14 of Prof. William 8. 
Boulton, emeritus professor of geology in the 
University of Birmingham, m his eighty-eighth year, 
has removed the last of the Victorian geologists. He 
was first an assistant of Lapworth’s at Mason College, 
‘Birmingham, and later studied under Judd at the 
Royal College of Science, London, heading the 
examination list in geology. He stayed on for a 
fourth year as one of two assistants to Lockyer in 
his work on stellar photography, the other being 
Richard Gregory, later editor of Nature. The Vio- 
torians built on broad foundations! In 1890 Boulton 


went to University College, Cardiff, aa lecturer in 
Beer ыд y, becoming professor there on 
the creation of niveraity of Wales in 1904. 

studenta 


фет га мы аш зок i йты “pass | part 
of the course—a novelty in those days. Bo 
‘carried these ideas to South Wales and did a 
deal of proselytizing through the medium of univer- 
RS DENEN кк о Minh емие шо 
, chiefly in the mining towns of the ooal- 
feld. He also was в contributor to and editor of a 
Bix-volume '"Text-book of Practionl Coal Mining”. 

At Cardiff he built up & reputation as a teacher of 
‘geology and geography, and as a consulting geologist 
in coal and water y; and on La orbh'8 
retirement from Bienes in 1818 was 
appointed as his suoceasor. The First World War 
in all university work; but after it Boulton 
brought the whole of the Geology t under 


guidance it 

retaining the ideals of Lapworth with respect to pure 
reaearch and the application of academic geology to 
engineering, mining and later to the oil industry. 
Boulton became acknowledged aa one of the most 

authorities on the geological aside of 
Waar BODY SHA he тасын û ао оона for 
many years after his retirement from’ the University 
on reaching the age limit in 1082. 

Boulton rendered public service on the Geological 
Survey Board, the Safety in Mines Research Board, 
the Government Inland Water Survey and the 
Counoi of the Geological Society ; he was president 
of Beotion О (Geology) of the British Association in 
1916, of the South Staffordshire and Warwickshire 
Institute of Mining Engineers (1922-23), vice- 
president of the Geological Society (1934-35) and 
dean of the Faculty of Science both at Cardiff and 
Birmi 


Apart from his investigations in connexion with 
coal and ironstone mining and water supply, most of 
which naturally remains unpublished, Boulton’s early 
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interests were petrographioal. Later he made valuable 
contributions to our knowledge of the red rooks 
between the Coal Measures and the Trias in the 
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students now acattered all over the world. 
L. J. Wrs 


Prof. Antonlo Minto _ 

Pror. ANTONIO MrwTOo, whose death is reported 
at the age of sevanty-four, waa for long years one of 
the best known and most influential figures in Italian, 
especially: Etruscan, archmology. As professor in 


‘Florence, as ‘soprintendente’ и northern Etruria, 


and as president of the Istituto di Studi Etruschi, he 
-came to occupy а commanding position in this field. 

Born at Pieve di Sacco near Vicenza in 1880, the 
first part of his arohsol 


tan Pe ш 
came the Fin World 


Museo Archeologico in Florence, begun in the reign 
of Milani, was largely completed. The original home 
of the Museum, the Palazzo della Crooetta, was 
enlarged by the addition (1930—40) of the long series 
of galleries that now house the ter part of the 
Museo Topografico, and waa i largely rearranged 
eo that a great quantity of material was made readily 
available to students. The vision that had been 
Milani's, of Florence as the oentre for Etruscan, and 
indeed Italic, studies, was shared by Minto, although 
he could never realize it fully. He had to endure the 
existence of another ^ tendenza’ for southern 
Etruria and the sight of the rich resulta of the new 
excavations ab Vuloi and Cervetri going to the Villa 
Giulia in Rome. He waa, however, able to bring to 
birth the Istituto di Studi Etruschi with ita home in 
Florence, and ita annual, Studé Hiruschi, published 
there (1927 onwards). Moreover, the extraordinarily 
rich collections of the Florentine museum, logically 

and fully exhibited, together with the 
attitude of its directorate that makes study in the 
museum easy,-have enabled rt to maintain ite position 
as the best single place in which to study Etruscan 
Civilization. 

Minto was nob & great original scholar, not an 
intellect with the imagmation to open up vast new 
vistas: his great service was in ing material 
available and encouraging study. His work in the 
Museum was one result of this guiding principle. His 
writings, which were numerous, were nearly all 
publications of material that came into his control. 
New finds in his province were usually made known 
comparatively quickly and oo fully. His 
only two major publications were, characteristioally, 
excavation reporte: one of the remarkable early 
necropolis at Marsiliana d'Albegna excavated by the 
Prince Don Tommaso Oorsini (published in 1921) ; 
the other of his own most important excavations, at 
Populonia (published in 1943). Besides these excave- 
tions, he undertook many less exciting investigations, 
notably at Heba, Saturnia and Sestino, of which 
notices appeared in the Notisis degli Scavi. 

W. L. Brown 
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NEWS and VIEWS 
W. C. Gorgas (1854-1920) 


October 8, 1854, near Mobile in Alabama. 

nating M.D. at Bellevue Hospital Medical 

l New York, in 1879, he joi the Medical 
Department of the United States Army. An attack 
of yellow fever at Fort Brown, Texas, rendered him 
immune from this disease, and as в result he was 
frequently sent to camps where outbreaks had 
occurred. a ISUR. Rr cp ы каша 
officer in Havana. When the Reed Oommiesion had 
proved the mode of transmission of yellow fever by 
Aedes aegypis, he began to attack the moequito's 
breeding places and in leas than eight months suo- 
ceeded in eradicating the disease from & region where 
it had existed contiuously for one and a half coen- 
turies. But for Gorgas, the oonstruction of the 
Panama Canal could never have been lished. 
Made chief sanitary officer of the Canal Zone ш 1904, 
he converted this ‘white man’s grave’ into a healthy 
and inhabitable region. His reputatjon was now world- 
wide. In 1918 he visited the Transvaal to advise on 
the control of pneumonia among the native miners 
of the Rand and afterwards investigated endemic 
fooi of yellow fever in South America for the 
Rockefeller Foundation’s International Health Board. 
1916-18 he served as surgeon- of the 
States Army. E du est Africa, he 
c after a cerebral 
hemorrhage, and was funeral in 
Bt. Paul's Cathedral. jin lot Biot lio Wan 
visited by King George V, a ust den Men. 
K.O.M.G. upon him. 


Second international Conference of Teachers of 
Geography 
Ix 1951 the British Geographical Association 
initiated an international conference with в meeting 


Uni 
died in London on J 


discussion of two or three topics, each introduced by 
a paper and then debated in’ groups before the group- 
leaders pub questions to the lecturer. In every 
discipline there is the constant problem: How soon 
and at what stage should academic advances in the 
subject—with results which may only be tentative— 
be introduced into the teaching in schools and ool- 


of regions. The separation of physical and 
iban os edu] кка wach exis Di DIU 
universities waa admitted as specially applicable to 
conditions in & " where vital work in land 
reclamation and soils is so muah to the fore, but 
was regarded as unsuitable elsewhere. The 
ion on 'fleld-work' reveeled no ex&ob word or 
phrase in the languages of Western Europe to cover 
the outdoor activities of school geography classes 
aie ae uibs тама Voted е 
elsewhere. The other half of the work of the Oon- 
Ee eee ee eee 
ав much as poemible of modern developmente. This 
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the Dutch, under the presidency of Dr. W. J. Jong 
and with Prof. A. C. de Vooys as organizing secretary, 
did extremely well—with special emphasis on the 
problems of the new polders of the erstwhile Zuyder 
Zee. 


Vacation Course In Synoptic Meteorology 

For the fifth year in sucoeasion, the Royal 
Meteorological Society, m conjunction with the 
Council for the Promotion of Field Studies, held a 
vacation course in elamentary synoptic meteorology 
at the Counoil’s fleld-centre at Malham Tarn. The 
course was held this year during August 25-Septem- 
ber 1 and was attended by some thirty-five studenta. 
The majority of students attending were under- 
graduates, reading for degrees in mathematics, 
physica and geography, nearly half the universities 
m the United Kingd: 


instructors were again 
кошу of the Royal Мюссе ыш aad 
senior lecturer in meteorological physics in the 
isi bei) of Edinburgh, and Mr. C. D. Ovey, в 
шеше of the Royal Meteorological Society 
in geography in the University of'Cam- 
а Visiting lecturers Included Prof. G. Manley, 
who described the Helm Wind at Crosafell ; Mr. W. V. 


Lewis, of, the Geography леза University 
of Cambridge, who gave & on the movement 
of glaciers and process of glacial erosion; Dr. 8. R. 
of the Geography Department, University of 
Leeds, who gave & lecture on microclimatol of 
the New South Wales coastal lowland ; Dr. W. А. 


urgh, who spoke on olimate and forestry ; 
and Mr. E. а. W. Spence, who explained the con- 
struction and use of meteorological instruments. 
"Towards the end of the course a visit was 
to the Meteorological Office Station at Squires Gate, 
зе писе An important part of the course 
consisted of observation work and the plotting of 
synoptic meteorological data. As in previous years, 
various education authorities and the Education 
Department of the R.A.F. made it possible for some 
of the students to attend the course, which is 
approved for grants in suitable cases. It is planned 
to hold similar course in mid-August 1955; in 
view of the increasing number of applications received, 
в parallel course in 1955 for sixth-form students, to 
be held at the Juniper Hall Field Centre of the 
Council, is at present under consideration. 


Archeology In Greece during 1952-53 


anita Comets oh ae OU 1952-58 of the 
committee of the British School of 
Archmology at Athens, by J. M. Oook and J. Board- 
man, entitled “‘Archwology in Greece, 1952—1953”, 
is reprinted from the Journal of Hellenio Studies (Vol. 
74, pp. 64+4 plates. London: British School of 
Archwology at Athens), and summarizes the varied 
work of the year ending September 1953. The Greeks 
continue restoring ancient and medieval buildings up 
and down their country, and the Americans in the 
Agora at Athens are rebuilding the Stoa of Atteloe— 
a ocolonnaded block of shops built in the second 
century B.o.—to serve as their museum and are also 
preparing to landscape other ruins. This sort of 
offends purists ; but ancient sites do not belong 
only to specialists. Eixcavators have been busy in 
Athens, Eleusis, Corinth, Myoenm, Lerma, Argos, 
Olympia, Pyloe, Crete, Chios, Thasos, Samothrace, 
and elsewhere; the moet useful results are likely to 


034 


be for the Bronre Аде. More entertaining discoveries 
are the dedication of the famous prostitute Rhodopis, 
the helmet of Miltiades (presumably the victor of 
Marathon) and what—it Beems—the Athenians of 
the fifth century B.O., after archmological examina- 
tion, wrongly identified as the graves of the Seven 
against Thebes. 

Torquay Natural History Soctety 

Tua impact of the Second World War of necessity 
curtailed the activities of the Torquay Natural 
History Sooiety, and the centenary year of 1944 
passed almost unmarked with the ion of & 
short historical article in the A issue of the 
Museums Journal in that year. or to this the 
Society had published papers from time to time in 
its Transactions on one aspect or another of ita 
development and activities ; but the main historical 
record remains that of Mr. Harford J. Lowe, pub- 
lished in four perte over the years 1909-18, on the 
growth and history of the Society. This is now more 
than forty years ago, and A. G. Madan, curator of 
the Museum, has prepared an &ooount not only to 
bring the history up to date but also to report on the 
collections and present-day activities of the Society 
(Trans. and Proc. Torquay Nat. Hist. Soc., 11, No. 8). 
Much of the history is concerned with the excavations 
at Kents Cavern during which considerable evidence 
was unearthed which threw fresh light on the 
antiquity of man. 
Oil Palm Research 


Тни first annual of the West African 
Institute for Oil Palm Research, just published 
. 1-135. Benin City, Nigeria; and Crown Agente, 
4 London, 8.W.1. 25. 6d.), gives an acoount 
of the Institute's 
work for the period 1952-53. The first issue of the 
Institute's research journal, which contains detailed 
reporte, has already appeared and has been noted in 
these columns (Nature, 173, 19; 1954): and other 
publications are in preparation. While the soientiflo 
staff list still shows a oonsiderable number of 
vacancies, the research policy, which is here defined 
in some detail, is being actively carried out in all 
ite many aspects. The present report gives a oom- 
prehensive account of field studies, agronomy, 
chemistry, plant breeding, general botanical studies, 


Canadian Blological Publications 
Wire the support of the Research Council of 
Ontario, J. Murray Speirs, Ruth Kingsmill and 
George W. North, of ths Ontario Fisheries Research 
Laboratory of the University of Toronto, have 
repared a bibliography of Canadian Biological 
lications for 1949. The bibliography, а most 
thorough and oomp survey, was assembled 
Sx e Me journals in local libraries, and 
by following 1 suggested by correspondents. 
Modioal and commercial papers have been omitted 
unless the biological content predominated. The 
bibliography is arranged by subjecte, and within 
the subject by author, publication, date and page. 
To anyone wishing to know of recent biological events 
in Canada this survey will be most valuable; rts 
value would be ‘enhanoed if its ‘pub- 
lication coincided more closely with that of the 
papers mentioned in it. The bibliography is published 
jointly by the Quebec Biological Burean and the 
University of Toronto. 
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Annals of Library Science 


Tum first number of a new quarterly periodical 
(1, No. 1; March 1954; published by tha Time of 
India Prose, Delhi; Ra. 10; 3 dollars; 30e), edited 
by Dr. R. Ranganathan, contains two artioles 
by Dr. AR on Depth Classification which 
include some ocriticiam of the Decimal Classification 
and describe the emergence of the Colon Classification. 
The Universal Decimal Olassification is also criticized 
in an article by Faqir Chand. These, like К. A. 
Isaa&o's article on dialectios of the Universal 
Decimal Classification, are oontinuations from the 
journal 4bgila. The issue also contains a glossary of 
cataloguing firms by K. D. Puranik, a further article 
by Dr. шашы ng а тераа раа 


. for Delhi State, and one by G. Otterick and 8 


lenbrook on training for library service m Sweden. 


Callendar’s ‘‘Radlo-Balance’’ for determining the 
Thermal Energy of Radiation 


Is 1910 H. L. Calendar described a thermal" 
balance device which he called a “‘radio-balance” and 
which consisted of a calorimeter for the measurement 
of radiation m which the quantity of heat to be 


was balanced the cooling from & 
Peltier le. With this device he made measure- 
ments of solar radiation and also of the energy 


emitted in unit time from a sealed source of radon 
which had been lent to him by Lord Rutherford. 
Since then the only other use of a radio-balance 
appears to be that of F. E. Hoare some twenty years 
later, who utilized the device to determine the 
Stefan—Boltzmann radiation constant. However, the 
r&dio-belanoe as an instrument for the measurement 
of energy dissipation has much to commend it, and 
the tion of the device has been extensively 
investigated recently by W. B. Mann (J. Res, U.S. 
Nat. Bur. Standards, 62,177; April 1954; Research 
Paper 2486) with thé view of its use for the aocurato 
determination of the emission from radio- 
active sources. Several radio-balances were con- 
structed, and the final version consists of two copper 
cups 13/16 in. long and having internal and external 
diameters of 0-099 and 0-130 m., respectively. Each 
cup is mounted on в six-junction constantan-chromel 
thermopile, and the lower junctions of each thermo- 
pile are dipped into silicone oil contained in two 
small cavities in the lower co block that oon- 
stitutes the container of the io-balance. A con- 
stantan-chromel Peltier couple is soldered to the base 
of each cup. Hach oup may be used singly, and the 
cups may be used together in opposition. In the 
experiments . B. 


contained in platinum—iridium needles of 0:5 mm. 
wall thickness. For an equivalent to 
0-196 oni of ld, a hoat emision ob 199-9 cab 
gm. hr.-! was found for radium in equilibrium with 
ita products down to radium D. The estimated 
acouracy is + 0-7 per cent. It is stated that it is 
proposed to apply the radio-balanoe described to the 
measurement of the average energy of beta-ray 
emitters, and a new radio-balance is bei con- 
structed for the comparison of the United States and 
Canadian national radium standards. 


Dreyer’s Catalogue of Nebule and Clusters of 
Stars ; 


J. L. E. Овнүнв’в “New General Catalogue of 
Nebule and Clusters of Stars”, giving descriptions 
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and positions of all the перше known at the end of 
1887, was published in 1888 (Mem. Roy. Astro. Soo., 
49, Part 1; 1888), and this was later ted. 
by his “Index Catal of Nebule found in the 
Years 1888 to 1894, with Notes and Oorrections to 
the New General Catalogue” (Mem. 51; 1895) and 
by the “Second General Catalogue” (Mem. 59; 
1908), which provided similar data up to the end of 
1804. The Royal Astronomical Society decided to 
reproduce the three sections by photographic means 
and to include them m one volume under the title 
“Memoirs of the Royal Astronomical Society. New 
General Catalogue of Nebulw and Olusters of Stars 
(1888). Index Catalogue (1895). Second Index 
Catalogue (1908) (from the Society, Burlington 
House, London, W.1; 1953; £3 10s. free, or 
£2 10s. to Fellows). This is very m more oon- 
venient for observers than the three separate volumes 
and, except for the alteration in the pagination of 
the two Index Catalogues to follow on from that of 
the “New General Catalogue”, the catalogue has 
remained unaltered. In ita present form this volume 
should prove very &ooeptable to obeervers of перше 
and clusters. 
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Design and Accuracy of Volumetric Glassware 
Тин sixth in the series of ‘Notes on Applied 
Boienoe" prepared by the National Physical Labor- 
atory, Teddington, ів entitled “Volumetric Glass- 
ware: Boientiflo {в of Design and Aocuracy" 
(pp. 22. London: .O., 1954; Is. 6d. net). It 
ts the besio scientific information which must 
taken into account in the preparation of standards 
for volumetric glassware and sets out the main 
features of standardization which are of general 
applicability in rationalization or verification. The 
RAS pen m wurplámenter; to tiat oF any 
test pamphlets issued by the National Physical 
Laboratory and also to the British Standards issued 
by the British Standards Institution. The booklet 
does not discuss techniques of manufacture or the 
uses to which the glassware is put. It oongista of 
three main sections dealing with the basis of gradus- 
tion, the construction and verification of apparatus, 
and the dependence of volume delivered on delivery 
procedure. The first section contains a clear explans- 
tion of the three units of volume m use—the litre, 
imperial gallon and cubic foot—and the relationship 
between them; a discussion of the effect of tem- 
рее on the capacity of в glass veasel; and the 
efinition of capacity involving either a volume of 
water or mercury and, in the case of в graduated 
“glass vessel, the precise setting of the liquid meniscus 
to & horixontal line. Various details of ure to 
be &dhered to in the oleaning and in the determination 
of the capacity of a glass vessel are included in the 
second section. It is emphasized that all traces of 
ta, which are now being increasingly used 
for ing glassware, must be carefully removed 
from volumetric glassware before calibration, other- 
wise the surface tension of the water used in the 
calibration, and tly the shape of the 
ашан, will be vonsidetatily- анама. Also, all 
determinations of а glaas vessel are based ultimately 
on the gravimetrio method, so that when water is 
used for calibration and high accuracy is required, 
both the tem ture and pressure of the air at the 
time of weighing should be recorded. `The final 
section contains a detailed discussion of delivery 
times and i times of burettes and pipettes 
and is illustra by several graphs and tables. 
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The booklet concludes with в list of references 
and of British Standards relating to volumetric 
glassware. . 


Institutlon of Gas Engineers: Annual Report 


Тин ninety-first annual report and accounts of the 
Council of the Institution of Gas Engineers (Pub. 
No. 440; . 42; from the Institution, London; 
1954), presented at the annual general meeting of 
the Institution in Bournemouth during May 31- 
June 2, moludes a list of communications during the 
year, and the regulations for the award of the Charles 
Hunt Memorial Medals in gas engineering are ap- 
pended. Five supplements to the fourteenth report 
of the Chairman’s Technical Committee were issued 
during the year by the Gas Works Safety Rules 
Committee. These were concerned with a model 
specifloation for platforms, ladders and stairways to 
provide means of асоеев to plant, a code of practice 
for the safe operation of tower purifiers, a note on 
the operation of electro-detarrers with carburetted 
water-gas plant, safety recommendations for electrical 
equipment in gas manufacture, purification and 
distribution, and additional references to the biblio- 
graphy of literature relating to accident prevention. 
A booklet on ‘Unusual Incidents at Gasworks" was 
due to be published, and a supplement dealing with 
the internal protection of gas pipes has been issued 
by the Pipes Committee. 


Museum of Comparative Zool at Harvard 
College : Annual Report for 1952-53 


THs annual report for 1952-58 of the Museum of 
Comperative Zoology at Harvard College (pp. 24; 
from the Museum, Cambridge, Mas., 1953) details 
the work of an institution whioh, though burdened 
with an antiquated name, executes an extremely 
important tank. It is in effect mainly & research 
institution in which function is deemed of more 
importance than taxonomy, tho studies in the 
latter are still undertaken. In ition, important 
additions have been made to the Museum collections, 
and several expeditions, including a survey of 
mollusos at the site of the Jim Woodruff Dam at 
Chattahoochee, Florida, have been undertaken. An 
impressive list of ninety-five papers published by the 
staff is some indication of the continued aotivity of 
this well-known Museum. 


Reactor School at Harwell 

As в step towards encouraging industry to play a 
greater part in the development of atomic power, 
the United Kingdom Atomic Energy Authority has 
opened a reactor school at Harwell. The new school 
will provide, for a fee of £250, а three-months course 
of training for steff from industrial concerns to learn 
the techniques by which heat from atomio piles can 
be converted into useful power. Priority will be 
given at first to staff of firms already acting as oon- 
tractors to the Atomio Energy Authority. Some new 
graduate members of the Authority's own staff will 
also be trained in the school. Three courses will be 
held each year, the next in January 1955. The 
syllabus includes lectures and individual instruction 
in nuclear physics, reactor physics, metallurgy and 


divisions at Harwell, and by the full-time school 
staff. Applications for places in the school should be 
made to the Manager, Reactor School, A.E.R.E., 
Harwell, Berkshire, and should give sufficient 
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information for the Management Board to asseas 
whether the student has the i academic 
standard for entry to the School. It is expected that 
all studente will be physics or engineering graduates 
or else have had considerable theoretical and practical 
experience in at least one branch of seenoe or 


пеоеевагу, 
physics lectures. The fee of £250 ‘for the course does 
not include hotel accommodation ; but the school is 
prepared to book hostel, hotel or guest-house places 
for students as available. 


Fourteenth International Horticultural Congress, 
Scheveningen 


Тин Fourteenth International Horticultural Con- 
will be held in The Netherlands at i 
uring August 20-September 6, 1955. Prior to the 


Oongrees, during August 25-27, excursions will be 
made to scientific institutions and to horticultural 


tropical and subtropical horticulture and plantation 
Sopa Within each of these sections the following 

be discussed: plant breeding and propagation ; 
soils, fertilizers and water supply ; plant diseases and 
pesta ; environment; and horticultural engineering, 
technology and technical marketing blems. 
Twenty minutes will be alowed for each 
peper, with ten minutes for discussion. The language 
may be English, French or German. The fee for 
membership of the Congre is 60 guilders (which 


Кешш, The Haene, “бош whom fuer 


information can be obtained. 


Announcements 


Tua Committee of Privy Council for Medical 
Research, after consultation with the Medical 
Research Council and with the president of the 
Royal Society, has appomted Prof. A. Bradford Hill, 

өввог of medical statistics in the University of ' 

on, Prof. G. F. Marrian, professor of chemistry 
in relation to medicine in the University of Edin- 
burgh, and Prof. G. W. Pickering, fessor of 
medicine in the University of London, to be 
ЗЕ the Medical Research Council; it haa also 
inied the Honourable Richard Frederik Wood, 
, to be a member. 


Tam André Foundation has awarded the 
Prize for 1954 to Dr. Hans Kalmus, of the 
Gelton Laboratory, University College, Landon. Dr. 
intends to use his prize spending a semester 
(Apri September 1965) ш Brazi, working on 
problems of human genetics 


clam of azoic dyes based on the arylamides of 
o-hydroxycarboxylic acids. The presentation will be 
made at a meeting of the Society to be held in the 
University of Manchester on October 15, when Dr. 
Ziteoher will deliver a lecture on his work. 


Tan Textile Institute Medal has been awarded to 


experimental 
Bir Ernest Goodale, president of the Institute during ment with the theoretical curve. 


NATURE 


Octobef 2, 1954 


1938-40 and chairman of the Institute's London 
Section during 1950—52; the Medal was inaugurated 
in 1921 to mark distinguished services to the industry 
in general and to the Textile Institute in particular. 
pues л ee a RE 
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produotion, design and research, 

"Hleotronice at Work”, to be held m the Chamber 
of Commerce Hall Birmingham, during November 
23-25. Admission is by ticket obtainable free on 
request from the Association at 20 Queen Anne 


Exchange 
and Engineering Centre, or the Information Depart- 
ment, Birmingham. 

Тин ectroscopic Panel of the Hydrocarbon 
Branch of the Institute of Petroleum is arranging 
& conferenoe on ''Moleoular p кезүн to be 
held in the Institution of Engineers, 
Savoy Place, Victoria Embankment, London, W.O.2, 
during October 28-29. Further information oan be 
obtained from G. N. Коев, Anglo-Iranian Oil 
Co. Ltd. Cherteey Road, Sunbury-on-Thames, 
Middlesex. 


A sEOOND edition of the “Departmental Handbook" 
of the New Zealand of Scientific and 
Industrial Research 


ment Printer, 1954) haa been necossitated by depart- 
mental tion, staff changes and the heavy 
book ta given to beter dee The bulk of the Hand- 


research associations. Those аге е реката by 
notes on the general organization and administration 
of the Department, ite activities and responsibilities 


and devel +, with details of committees and an 
index. Handbook is illustrated and is well 
produoed. 

ee ee 
the Division of Industrial and Ури hanistry 
of the American Chemical Society will be 


January 7—8, 1955, the subject being “Pulsatory 
Vibrational Phenomena". The symposium. I be 
broad in scope, with papers on the following sub- 
jecte : shook ; pulse extrection and other 
vibration dayioes in chemical engineering 
operations; generation and effecta, both p 

and chemical, of ultrasonio vibrations; vibration 
vibration effects on 


heating. а оше ee 


should write to the 
О. Myatt, Atlantic бога Corporation, 00 90 


bs 
N. 


munication entitled ‘Measurements on the Neutron 
Multiplication in a System of Uranium Rods and 
Water", published in Nature of August 7, 

p. 265, the results obtained from formula (4) should 
be corrected for the diffusion of slow neutrons from 

б the e to te core. This correction is important, 
for the most compact lattices, and the 

ints are then in much better agree- 
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RECRUITMENT IN THE ENGINEERING INDUSTRY IN BRITAIN 


JOINT discussion between Section G (Engineer- 

ing) and Section L (Education) at the British 
Association. ee at Oxford on September 7 was 
opened by Dr. Willis Jackson, director of research 
and education, litan-Vickers Electrical Co., 
Ltd., who N the great gap between the 
numbers and quality of recruits needed by the 
engineermg industry and the boys actually coming 
from the schools. He stressed the importance of 
continued education, general as well as technical, 
and of systematic practical training. He believes, 
however, that there 18 a fundamental change іп 
attitude on this question based on the recognition of 
its national importance and arising from the in- 
i gis d number of men in high executive positions 
who mselves have had a sound engineering 
education. The engineermg mdustry, Dr. Wills 
Jackson said, needs recruits ab three levela—pro- 
fesional engineers, technicians, and craftsmen. These 
sometimes overlap; but each has an esential place 
in the industry, and he believes that it is the facilities 
for traming technicians which sre the least satis- 
factory, partly because the need for training them 
systematically has not been clearly appreciated. 
More deliberately organized courses of practical 
training and technical study are needed here; but 
Dr. Jackson streased the need for more flexibility in 
training all types of recruite, and also the importance 
of corporate life during industrial training and the 
value of the activities of apprentice aasociations. 

Dr. Jackson was particularly concerned with the 
recruitment of professional engineers. The number 
of corporate members admitted to the Institutions of 
Oirvil, Mechanical and Electrica] has increased. 
from 2,741 in 1951 to 3,310 in 1953, of whom 1,444 
possessed a university ag compared with 
1,215 in 1951. Nevertheless, while the faoulities for 
engineering studente at the universities have 
increased, they are not being used: three hundred 
first-year places in university engineering schools 
were unfilled this year and two hundred more will 
be available in the naxt three years. More disturbing 
still, in one university thirty per cent of those 
accepted failed to pase their first-year examination. 
Dr. Jackson wondered whether we are trying to draw 
into the university engineering schools boys who 
would be better served by entering industry аз 
student apprentices. He also thought that there is 
a need for better means of mforming boys and 
perents as to the nature and prospects of engineering 
ав в career. 

Mr. Donald Lindsay, headmaster of Malvern 
College, who followed, flatly challenged the assump- 
tion that it ıs the business of the grammar school to 
produce engineers or any other particularly qualified 
group. The percentage of able boys is limited to 
about ten per oent of the school population, and this 
proportion has to supply all professions with 
their best men. In his opmion, the school should be 
neutral, and should not attempt to influence reoruit- 
ment for any particular profession. Nevertheless, 
Mr. Lindsay believes that the engineering profession 
could do more to attract not the outatandmgly able 
boy, who usually knows his own mind, but the less- 
able boy, who, like his parenta, often has the vaguest 
ideas of what it means to become an engineer. He 


suggested that the engmeering industries could follow 
the example of the Armed Services in preparing в 
TE document explaining clearly methods of 

age and educational requirements for their 
various branches. Mr. Lindsay is also concerned at 
the possible effect on the prospects of the less-able 
boys of the new certificate examinations at ordinary 
level, and still more at the consequences for such 
boys of the shortage of scienoe teachers and especially 
the deoline in quality of science teachers. 

Mr. H. A. Warren, principal of East London 
Technical College, outlinmg the contribution of the 
technical colleges to recruitment and training for the 
engineering industries, pointed out that grammar 
schools provided 45 per cent of the technical college 
students who obtained their Higher National Cer- 
tifloate in 1053. He said that the quality of the 
work of the technical colleges reaches as high a 
standard as the grade of student entry permits. The 
standard of teaching ia good, the scale of equipment 
excellent and also the co-operation from industry, 
and so far as the student is characterized by & 
narrowness of outlook, it should be corrected by the 
philosophy and outlook of this age. Technology, he 
urged, should be restored to the service of the liberal 
ends of human life and character; and, referring to 
the proposals for a new national award in technology, 
Mr. Warren ssid that not only has any new award 
to prove ita worth, but also it із easential for it to 
encourage breadth of outlook and height of aspiration, 
thus bearing witness to those social, cultural and 
philosophical qualities which were the original 
characteristics of a university degree. 


ATTITUDES TO WORK 


N an address to the Industrial Section of the British 
Psychological Society*, Prof. L. 8. Hearnshaw 
stated that as soon as psychologists have become 
convinced that values have в place in the world of 
fact and not only in the heads of philosophers, and 
that they are capable of bemg investigated by 
empirical means, the main resistances to their study 
will have been overcome, and one of the chief 
regulators of human behaviour brought within the 
framework of psychological study. 

The growing number of attitude surveys that have 
been carried out among industrial workers since the 
War is a recognition that this area of peychology 18 

industrially important. For the study of attitudes 

merges necessarily into the study of values. The 

difflbultios confronting the psychologist in these 
studies are formidable and even discouraging. 

The most suggestive observations on attitudes to 
work have come not from industrial psy chologista— 
with the exception poesibly of Mace, who is a man 
of many parts—but from an economist, like Zweig, 
a historian, like Carr, a philosopher, like Salmon, or 
from the mainly amateur members of produotivity 
teams. 

On the whole, the studies carried out by industrial 
psychologists themselves in the fleld of industrial 
attitudes have been restricted in their frames of 


* Occupational Psychology, 38, No. 3 (July 1954) 


038 


reference. They have been concerned, broadly 
ing, with three mam topics. First, there have 
been studies of attitudes to speciflo features of the 


` “industrial environment, to wages and wage systema, 


seourity, status, supervision, working conditions, 
unions, industrial relations policies, types of job, and 
so on. Secondly, there have been comparative studies 
of the sort carried out by Marriott in Britain and by 
various groups in the United States, in which different 
factories have been compared with regard to attitudes, 
and an attempt made to link differences in attitude 
to features of the mdustrial situation. Thirdly, there 
have been studies of changes in attitudes resulting 
from changes in the industrial situation, both planned 
and unplanned, 

r studies along these Imes have a twofold 

boa зан & knowledge of the features 

А -the industrial situation that influence and 

modify attitudes, and they provide local knowledge 

-of attitudes to various situations which is of diag- 

nostic value in troubled industrial conditions and a 
pointer to management. 

In modern technical oivihrations work has in- 
creasingly become a demarcated area of life. There 
‘is for more and more ‚ people в recognizable meaning 
-in. phrases such вв ‘on the job’, ‘working hours’, 
‘retirement’, in а sense quite unlike anything that 
obtains, or has obtained, in в simpler peasant or 
craft economy. A characteristio feature of work 18 
that ib is an activity performed under obligation. 
The individual undertakes to carry out certain duties 
(this word in iteelf is signifloant) in а oertain manner, 
and usually, though not always, to be m certain 
Places at certain times. 

There are other attributes of work such as the fact 
that it usually implies activity oontinued over a 
period of time, perhaps в lifetime, and pursued with 
some regularity—odd jobe are the vanishing pomt of 
work—and also the fact that rt 1 commonly inte- 
grated into the economic system. 

If work is a demarcated area of life, this area can 
be evaluated in importance in relation to other areas. 
An individual's attitude to work will partly depend 

n this evaluation. Secondly, if work implies 

tions, an individual's attitude to work depends 

on his grasp and his acceptance of these 

obligations, and the qualitative standards of per- 
formance which serve as his norms or models. 

Certain broad conclusions seam clearly to emerge 
from cross-cultural studies of this kind and to confirm 
qualitative studies which have been made. First, 
attitudes to work are cultural acquisitions bound up 
with many features of social organization, economics 
and ideology, and linked to personality structure ; 
secondly, the roots of these attitudes go deep into 
the historical pest; thirdly, though extremely per- 
sistent, such attitudes are not unchangeable. 

There is а good deal of clinical and psychoanalytical 
evidence that personality structure and 
~ attitude to work are clogely related, that work is one 
of several ways of securing reassurance against 
neurotic anxiety—a way agreeable to some, to others 
poy disagreeable. Attitudes to work cannot 

understood exoept against the whole background 
of & culture and the predominant personality 
structure that goes with it. 

Attitudes, however, though often persistent and 
stro back into history, are not unchanging or 
unchangeable. Strong attitudes may slowly and 
imperceptibly erode and decay. New attitudes may 
emerge in response to the challenges of man or Nature. 


~ 
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Although there are diffüculties- in interpreting this 
evidence, it all pointe in the same direction and to 
suggest that attitudes to work have eroded more in 
Great Britain than elsewhere. Nob much oan be done 
about this until more is known. 

Into the problem of attitude to work three lines of 
Tesearch suggest themselves: the comparative, the 
genetic, and the psychometrio. 

Lees is known about the character structure of the 
good workman, technician or professional man than 
the character structure of the young delinquent; the 
underworld has had more than its share of psycho- 
logical attention. Attitudes to work are &oquired in 
the process of growing up. What in fact are the 
formative influences upon which such attitudes 
primarily depend ? What part do family influences 
play! To what extent in our culture are attitudes 
to work acquired at school? What is the effect of 
different types of education, or vocational placement, 
of the way & young person is introduced to work, of 
methods of industrial training, of blind-alley jobe ? 
Again, what permanent influence do breaks in con- ` 
tinurty of work have—mulitary servioe, for example, 
or periods of unemployment ? These and numerous 
other questions oan be asked, but scarcely answered. 

Work, not in the sense of physical effort, but work 
as & mastery of technique, as control, attention and 
service is the lynch-pin of modern society ; and work 
in this sense depends even more than does physical 
labour on the attitude of thoeo who perform it. 
Attitude to work is fundamental to the very oon- 
tinuanoe, still more to the progress, of society. There 
is no more i question for the industrial 
psychologist to turn hie attention to than the way 
attitudes to work arise, grow and аге transmitted. 


COMMONWEALTH SCIENTIFIC 

AND INDUSTRIAL RESEARCH 

ORGANIZATION, AUSTRALIA 
ANNUAL REPORT FOR 1952—53 


| the praotioe adopted in the 
report, in tho fifth annual repare of the Gorman 
wealth Seentifio and Industrial Research Organiza 
tion, Australis, eee ie ana a 
1958*{, material is arranged a&ooording to its subject 
and not the Division or Section concerned. Ex- 
i for the year totalled £4,526,270, including 
£1,044,392 from sources other than the Oommon- 
wealth Treasury, notably £327,283 from the Wool 
Fund and £455,273 from the Wool Research 
Trust Fund. Continued progreas is reported in the 
erection of new buildings, and the new laboratory 
for the Division of Tribophymios was practically 
complete. 

Detailed surveys carried out by the Division of 
Soils covered about seventy thousand sores and 
broad-soale surveys about fifty thousand square 
miles, the fleld-work for about half the Melbourne 
sheet of a revised soil map of Austraha being oom- 
pleted during the year. soil chemistry, work on 


* Commonwealth of Australia. Oommonwealth Es and 
Industnal Research Organization. Fifth Annnal car 
ending 80th June, 1968 (1962-1053). Pp. vi+200. elbourne : 
Commonwealth е оса and Industrial Research Organixadon, 1053.) 


DT Commonwealth of Ausizeha. Fifth Annual Report of the Oommon-- 
wealth Soentfis and Research Orgsmxadon for for the Year 
ending 80th June, 1958 Рр. 191 (Canberra. Government Printer, 
1953) 11s. 
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manganese-deflorent soils continued and that on the 
ion exchange-pH relations in cation-dominant soils 
is almost complete. Work is in progress on a modi- 
floation of the rapid Passon method for determining 
free carbonates in soils, and factors affecting the 
growth of strains of Rhizobium trifolii in the rhizo- 
ү көш of subterranean clover have been investigated. 

ttempts to fractionate humic acid into ite colloidal 
constituents failed. 

In the Division of Plant Industry increased 
emphasis was given to fundamental studies, and 
work on plant chemistry, biochemistry, physiology, 
microbiology, genetics and cytology is to be extended. 
Although no officers were collecting overseas, plant 
exploration dominated the work of the plant intro- 
duction unit. Bome of the varieties of tall fescue 
continued to be outstanding in pasture introduction 
trials at Armidale, New South Wales, and strains of 
chick poe from Spain and Eritrea appear to be use- 
ful, drought-reaistant, quiok-growing forage plante. 
Nearly seven hundred new introductions were estab- 
lished in the quarantine nursery at Strathpine, 
Queensland, chiefly large collections of pasture and 
crop plants from Africa. Potato varieties infected 
with virus X have been successfully reconstituted by 
treatment with the dye malachite grean, and com- 
parative in vitro testa have shown that streptomycin 
and aureomyom are more effective than bacitracin, 
chloromyoetin, terramyoin and penioillin in inhibit- 


has been made on the determination, from each 
important group of soil microflora, of the numbers 
which сап normally be expected to be present in 
known fertile soils at different seasons. It has been 
shown that the reduction of ferric compounds by 
bacteria resulta from reducing conditions caused by 
dehydrogenase systems, and this type of reduction 
may be important in supplying plant nutrients from 
iron and manganese oxides. 

Preliminary trials on Golden Delicious, Delicious, 
Granny Smith and Sturmer apples indicate that 
storage in low concentrations of oxygen in absence 
of carbon dioxide gives very promising results, scald 
and breakdown bemg reduced and texture greatly 
improved. Investigations on the effect of nitrogen and 
plant spacing on leaf quality and also on the effect 
of temperature on the resistance of tobacco planta 
carrying the necrotic type of resistance to tobacco 
moeaio were continued. The prevalence of trashy leaf 
causes considerable losses to the Australian tobacco 
industry, and the qualitative and titative changes 
in composition of glasshouse plante submitted to 
treatments conducive to trashiness are being studied. 
Trials with ped copper, rino, molybdenum, 
manganese, Iron, magnesium and boron on soils in 
the Bouthern Tablelands of New South Wales were 
maintained, and & programme of work has been 
inrtiated which should provide detailed information 
for the solution of subsidiary nutritional problems in 
the Ninety-Mile Plain area, particularly relating to 
zino and oopper requirements and the function of 
these elements m the general physiology of planta. 
An attempt is being made to determme whether 
varieties of oata differ in the effloi with which 
they utilize copper within the plant. Studies of the 
distribution of treeless grasslands in south-eastern 
Australia in relation to soil, climate and fire are in 
progres; and & detailed study has been com- 
menoed of the rate and nature of the improvement 
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of fertihty by subterranean clover in New South 
Wales. Eoological surveys P eet continued in 
the New England ion of New South Wales, m 
south-western Q and at Deniliquin, where 
studies with a range of mmgated pastures on several 
soil types also continued. Studies at Perth of the 
factors affecting smo nses in subterranean 
olover indicate that high levels of soil moisture 
increase the zino requirements and that a high level 
of available nitrogen hinders the utilization of zino in 
the soil. Studies on the black soils of the Darling 
Downs now completed indicate that ni and 
sulphur are the primary limiting plant nutrienta. 
The large-scale grazing experiments at Lawes with the 
grass Paspalum scrobioulatum and lucerne indicate 
that the two plante are complementary in terms of 
production and in providing an overall balanced diet 
for stock. The range of cqnoentrations of zinc and 
copper in subterranean clover and lucerne on soils of 
the Coonalpyn Downs has been investigated as an 
aid to the diagnoms of incipient deficiency of mmo 
aud copper, and preliminary studies indicate that 
3-(p-ohlorophenyl).l: 1-dimethylurea is a powerful 
herbicide, acting chiefly through the root syatem. 

The Irrigation Research Station at Merbein, 
Victoria, where a programme of research on breeding 
tomatoes resistant to nematode and other pests and 
diseases has proceeded for some years, is broadening 
ite interest in nematology, while much of the work of 
the Irmgation Research Station at Griffith, New 
South Wales, has been concerned with the principles 
and methods of applying water, and the removal of 
surplus water by drainage. Only slow progress is 
Teported with the establishment of the Sheep Biology 
Laboratory at Prospect Hill, Parramatta, Sydney, 
where basic physiological and biological studies of 
the sheep are to be concentrated. At the National 
Cattle Breeding Station, Belmont, Rockhampton, 
methods so far adopted to control infestation by tick 
(Boophilus microplus) appear to be of limited value. 
The investigation of breeding systems at the Poultry 
Research Centre, Warribee, Victoria, indicates that 
the most effective way of improving characters of а 
quantitative nature with low heritability in a pure- 
bred population is by selection of genetically superior 
parents, which are discovered by progeny or sib- 
кыш oe uir мп Шу anne о Бума соз 
in- Experiments on nutrition and wool 
production have been extended to provide further 
knowledge of the metaboliam and utilization of 
methionine, which is convertible in vivo to cystine, 
the main amino-acid in wool keratin. Studies of the 
physiology of the wool folliclea have also been 
Initiated to extend existing knowledge of the process 
of keratinization. The effects of insulin on sheep and 
lambs have been studied further, and studies of the 
relations between vitamin B,, and cobalt ingestion 
in the eheep have shown that the syndrome of cobalt 
deficiency is due to vitamin B,, deficiency. 

The Animal Genetics Section has undertaken a 
survey which is to mdicate the total varia- 
tion between sheep ughout Australia in quantity 
and quality of wool production and the fraction of 
variation which can apportioned to genetic and 
other causes. Further observations have been made 
on the relation of iole size of phenothiazine to 
ite anthelmintic ciency, the mode of action of 
phenothiazine and related compounds, the tech- 
niques of drenching sheep and resistance to nematode 


parasites. With proper dipping technique, at the 
concentration generally recommended, benzene hexa- 
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chloride promises to eradicate [shognaltus ovilius on 
sheep. Further work on pleuro-pneumonia of cattle 
is reported, on mastitis in dairy cattle, on bruoelloem 
in cattle and on infectious bovine ophthalmia. 
Further work has shown that loss of efficiency of 
benzene hexachloride dipping fluide is related to a 
selective tion of the toxic isomer. 

ID the ision of Entomology the Biological 
Control Section has intensified its work on the green 
vegetable bug and is endeavouring to establish 
parasites of the oriental fruit fly which will give some 
control of the Queensland fruit fly. Promimng 
оао bf соро Gok and сеге fion 
have been evolved, and a new virus atteokmg 8 
pasture caterpillar has been discovered. Periodical 
surveys of the main infestation areas of St. John’s 
wort (Hyperioum pertoratum) continued, and long- 
term field studies on inseot populations were oom- 
menced. Field experiments with DDT indicate 
that very satisfactory control of the earth mite can 
be achieved by proper application, and & large-scale 
eradication campaign against the Argentine ant is 
to be carried out in an area of 1:5 square mules 


near Sydney. Some is reported towards 
the development о inseot-proof  peoking 
material. 


The Wild Life Survey Section shifted rts interest in 
myxomatosis from extensive survey to more intensive 
studies of special aspecta of this problam. Joint 
investigations with the Tasmanian Fauna Board on 
the economic biology of the mutton bird (Pu 
tenusrosiris) were continued in the Furneaux Group 
and extended to Trefoil Island. An mvestigation of 
the role of the straw-necked ibis (Threskiornis epin- 
collis) and the white ibis (T. moluooa) in the natural 
control of locusta and to define measures for the 
preservation of their breeding haunta is under oon- 
sideration, and the Section is to undertake the estab- 
lishment of a national brd- scheme. The 
Land Research and Regional Survey Section has 
since 1946 completed surveys of 223,000 square miles 
of under-developed regiona in northern Australia, 
and a second unit is about to commence в survey of 
the Buna region of Papua. These broed-scale eoo- 
logical studies determine both the distribution of the 
native vegetation and the possibilities of growth and 
establishment of freah crop and pasture species. 
They include the assessment of land-use es 
research into problems of agricultural кее 
development of the zones, I abiere, stu. 

a general topographical survey. 

In fisheries research more tame is bemg devoted to 
observations in south-eastern waters on water and 
plankton conditions, and studies are being made of 
gammy ahark (EmWasola antarctica) and the fishes of 
the continental shelf. Progreas is reported in the 
recording of underwater shoals of pelagic fish by 
echo-sounding. Much useful information on the 

of smal fish fry, particularly Mugil 

, from the small creeks and estuaries around 
Moreton Bay, was obtained before the lagoon was 
rendered useless for experimental purposes by the 
destruction of the sand barrier. Another fish farm 
for the culture of mullet fry in Moreton Bay is under 
construction, and the fish culture t at 
Maianbar is proceeding. A detailed investigation of the 
‘white crayfish’ оооштепое in coastal areas was made 
in December 1952, and preliminary biological surveys 
of prawns were made in north-west waters of Western 
Australia. Sufficient data have been oollected to 
interpret and predict changes in the scallop fishery. 
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A spectrophotometric method was devised for the 
determmation of phytoplankton densities. 
Special reference is made in the 
co-operation of the Bi Department of the 
University of Sydney with the physical chemistry 
group of the Division of Food Preservation and 
Transport. During the year, the Division commenced 
a survey of the nature and extent of wastage in 
cooked prawns for the Chief Secretary’s De t 
of New South Wales and a survey of the Victorian 
Fishermen’s Oo tive cold stores and their 
operation for the torian Department of Fisheries 
and Game. The Ме of tha chemical composition 
of aprioote and peaches continued. Experiments to 
increase the biological efficiency of the 
process for cultures have commenced, and the sudden 
rise ın respiration about the time of ripening has 
been investigated in apples and pears. Use of the 
maturometer has made long-term prediction of pea- 
crop maturity в practical possibility, but the instru-. 
ment requires modification for use with green beans. 
Trials of the removal of ‘bloom’ from the surface of 
grapes by immersion in warm ethylene dichloride 
have been extended to the currant and sultana, and 
the hot sulphite dip for sultanas has been applied by 
growers at Woorinen with very satisfactory results. 
Butter-milk, as well as skim-milk, has now been 
utilized satisfactorily ag an addition to bread. Work 
on the physiological mechanism by which Lepidium 
се & high content of indole and skatol m 
and cream has stopped. А stook of efficient 
aingle-strain cheese-starter cultures has been estab- 
lished. - 


The Divimon of Forest Products has investigated 
the characteristics of tension in wood by microshemical- 
and X-ray diffraction methods and has constructed 
a rheometer for measuring streas—strain—time relations 
on paper strips which will be used to study the 


essential changes induced in ulose fibres by 
beating, and the relation between the moisture 
intersection point obtained from strength studies and 
that determmed from shrinkage studies are being 
investigated, and the increase in apparent density of 
wood substance with external swelling due to the 
displacement liquid has been confirmed. A study of 
the affect m laminated beams of using external 
lamuns of relatively strong species over & oore of 
lighter and weaker material was completed, the high- 
preesure pilot plant was in almost continuous 
operation for the expérimentel treatment of rail- 
sleepers for co-operatrve testa, and & series of tests 
on the resistance to leaching of nineteen water-borne 
preservatives has given a valuable picture of the 
relative permanence of different preservatives. An 
investigation on the manufacture af plywood from 
veneers immunized against termite attack was oom- 
menoed, and a spectrophotometric method developed 


for determining ammo gro 
In the Division of Building Research greater 


emphasis was given to the work on lightweight 

aggregates and the use of plaster of peris as в 
generar material, the long-term study of the 
mechaniam of failure of concrete under load and 
investigations on foamed oonorete continued, and 
the survey of olay resources and the heavy olay 
industry in New South Wales and Victoria was 
completed. In the Wool Textile Research Laboratory 
ab Sydney, tha моду of ше нр ee 
single fibres is being extended to fibre assemblies and 
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the physical properties underlying textile processes. 
Other work on wool textiles has included X-ray 
studies of the transformation of a-keratin to B-keratin, 
the application of resins to wool, the construction of 
a Hepp-type of oamometer to determine the mean 
molecular weight of wool dispersions prepared by 
extraction with uree-bisulphite solutions and the 
study of protein structure, while good yields of 
alcohols have been obtained in small-scale hydro- 
genation of wool-wax acids at 300° C./4,000 Ib. per 
ва. in. in the of oopper chromite catalysts. 
Work on the pilot-plant soale on the aerated гн 
techmque for treating flax was completed, an 

possibilities of improving flax-scutching machinery 
were being explored. 

The Division of Industrial Chemistry continued its 
fundamental work on the carbides and iodides of 
thorn. in relation to the thermal deposition of the 
metal, on the fluorides of cerium and their use as 
flucrinating agents and on the preparation and 
properties of titanium nitride, and is to oonduot 
research on а large pilot-plant scale on в new method 
of treating copper concentrates, sponsored by Mount 
Lyell and Mount Morgan mining companies. The 
study of portland cement and pozzolanio oementa 
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and the survey of Australian resources of ceramic 
clays oo A systematio study of the theoretical 
and ا‎ of the chemioel effects of 


high pressure was initiated and the work on the 
purification of antibictios by fractional adsorption 
processes was concluded. A study of the physical 
and chemical properties of spread monomolecular 
layers has shown that the monolayer techniques can 
be used advantageously for determining the general 
architecture of molecules of between twelve and 
forty carbon atoms and the position of chemically 
m тар the molecule. Techniques have 

for obtaining reproducible evapor- 
eid filma and for measuring their thickness by 
multiple-beam interferometry, and & novel approach 
to spectrochemical estimation of elementa, 
invoking atomic absorption rather than emission, is 
being developed. In organic chemistry, apart from 
the chemistry and utilization of wool wax and sugar. 
cane wax, the research programme is concerned 
chiefly with the examination of Australian plants for 
alkaloids of pharmaceutical value and substances 
toxic to livestock, the kinetios of the phenol- 
formaldehyde reaction, the general chemistry of 
long-chain aliphatic compounds and the examination 
of seed oils from Australian planta. 

Some work was done on the apploation of gravity 
and magnetic methods of concentration for the 
recovery of wolfram and scheelite from a fine-grained 
ore from New South Wales, and an intensive investi- 
gation oommenced on the flotation of овавіфегіње. 
Fuel research included & pilot-scale investigation of 
the carbonizing properties of Australian coals and of 
the gasifloation of Victorian brown coal. Detailed 
investigations of titanium—tin and titanium-silver 
alloys were completed, and an X-ray diffraction study 
of the lower oxides of titanium has assisted the 
interpretation of the structure of oxide scale layers 
formed in the oxidation of titanium. The Division 
of Tribophysica has extended its work to include 
fundamental studies in metal physics and work on 
reaction kinetics, and reporte major advances in the 
understanding of distortions produced in metals by 
plastio deformation. A study of the oxidation of 
propylene mapaa thst higher aldehydes are formed 
as a result of the decomposition of peroxides pro- 
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duced by a similar meohanism to that in the aimpler 
liquid-phase reactions. Work on the thermal con- 
duotivitiea of organio vapours continued. 

The Division of Metrology was again mainly 
occupied with statutory and industrial requirements 
relating to national standards, but also produced and 
measured three end-standards and ten for an 
international ала ааа by the Inter- 
national Bureau of Weights and Measures. In low- 
temperature physics the Division of Physics began 
an examination of the thermal conductivity of various 
metals, and a study of the condensation of vapour 
on в solid surface has shown that, at very low super- 
saturations, condensation is due to imperfections of 
the surface. Research on the theory of optical 
instruments continued, and considerable progress 
was made in the construction of equipment for solar 
research. In electrotechnology work continued on 
the relation between the chemical and physical 
structure of organic compounds and their dielectric 

ies. The Division of Radiophysica contmued 

its fundamental work in rain physica and radio- 
astronomy and also investigations on electronic com- 
puting and radio aids to navigation. Much informa- 
tion has been obtained about ipnospheric winds, and 
the Organization has now embarked on mtensive 
studies of the physica of the atmosphere. The work 
of the Meteorological Physics Section is directed to 
& more fundamental understanding of the weather 
and the physical processes which control it. With 
its new radio-spectrosoope, the Division of Radio- 
physics has discovered a new phenomenon—the 
uction of ‘harmonics’ of bursts of radio-emiseion 

m the sun. 

Much of the work of the Nuclear Physios Section was 
concerned with angular correlations between particles 
participating m nuclear reactions, with nuclear 
energy-level determinations, and with scattering 
investigations. The cosmic-ray spectrometer determ- 
ination of the variation of the specific ionization of 
cosmic-ray mesons as a function of their momentum 

bid Suet. at Melbourne, and directional measure- 

coamio- pied intensity at Hobart continued. 

de mathematios the analysis of rainfall records and 

statistical studies of sheep-breeding continued, and 

effort was concentrated on the final development and 

use of the electronic computor, while work is almost 

complete on the development and application of 
beam-deflexion valves for digital computing. 


A CHAINOMATIC PYCNOMETER 
FOR THE DETERMINATION OF 
CHLORINE IN SEA WATER 


By D. J. ROCHFORD 


Divislon of Fisheries, Commonwealth Scientific and Industrial 
Research Organtzatlon, Cronulla, N.S.W. 


N the early part of the preeent oentury, Nansen! 
used hydrometers for the determination of the 
salinity of sea water, and this method has been used 
to & limited extent sinoe that date. However, Nansen 
was quick to realize the limitations of a hydrometer 
with an emergent stem, and tried to improve the 
pyonometrio method by using totally immersed 
floats and holding them in equipoise with added 
weights. Pettersson" greatly improved the original 
idea of Nansen by using a gold chain вй the source of 
weight, and other mechanical improvementa. Pettors- 
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son described two pycnometers, one with the gold 
ohain as в tail on the float and operated in a tall 
cylinder in some 500 ml. of sea welt and e Pen 
utilizing the chainomatio principle in w. go. 
chain was added link by lnk from a drum to the 
top of the float. This second pycnometer was casen- 
tially & laboratory instrument, and according to 
Pettersson, if the temperature was о те was 
capable of high accuracy of denmty determination. 
The Pr m of Fisheries of the Commonwealth 
Scientific and Industrial Research Organization has 
been making extensive investigations of the coastal 
and estuarine environments of Australis, and a rapid 
soounate method of determination of chlorine capable 
of use by fleld-staff under rather primitive conditions 
seemed highly desirable. The pyonometrio method 
of salinity estimation was y chosen because it 
is в direot physical method, which without the range 


of needed for a chemioal determination or 
the required to construct and maintain eleo- 
tronic i t is m our experience capable of 


high accuracy in the hands of semi-skilled operators. 
Moreover, it is capable of linear operation over the 
whole range of salmity from sea water down to fresh 
water. 

The ohasinomatio pyonometer of Pettersson was 
adapted to our needs and the model now m use 
possesses the following improvements on his design. 
(a) It is Doris folding as a unit into & carrying 
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case, 15 in. x 7j in. x 3} in. (b) The glaas parts are 
extremely rugged. (c) Certain mechanical features, 
ly the tension oluteh in Fig. 1 (7) and the 
erspex' chain guide (10), ensure perfect repro- 
duoibility of chain setting and lead to high accuracy 
of ini determination by usera of the instrument. 
(d) The calibration ів in Cl*/,, unita, and calibration 
graphs enable rapid conversion of instrument data 
into Cl*/,,. 

The chainomatio pyonometer used by the Division 
was exhibited at the 8th Paoiflo Science Congress 
at мышы аре 1953 and attracted much 
interest from ooeanographers present. A sample 
unit has been sent to Canada for use in coastal 
ooeanographioel studies. It is hoped that this 
Instrument will be in commercial production by an 
American firm at an early date. A technical descrip- 
tion of the instrument and ita uso is being submitted 
for publication. (July 23. 
Pol ger inue ачар Ded 

Komerissionons Sarifter, 8,0 Hyd ее ибора Г 


INTERDEPENDENCE OF TEMPORAL 
AND AUDITORY JUDGMENTS 


By Pror, JOHN COHEN, C. E. M. HANSEL and 
J. D. SYLVESTER 
Department of Psychology, University of Manchester 


үү“ have previously presented evidence that 
j te of the spatial and temporal com- 
ponents of space-time eventa are interrelated!. We 
have used the term ‘koppa-effect’ to denote the 
influenoe of the spatial component on judgments 
of duration to distinguish it from the tau-offect', 
which denotes the influence of the temporal com- 
ponent on spetial judgments. In our earlier report 
we referred briefly to the effecta of order of presenta- 
tion of the display and of visual angle. These effeote 
and the relation between the kappa phenomenon 
and. outs о of movement have been more 
fully in в paper awaiting publication 
elsewhere. 

In the experimenta now to be described we con- 
sider the К geb raised m. the first reporb, whether 
the spatial element as such is an essential feature of 
this type of temporal phenomenon, and whether & 
delimitation of the time intervals by non-spatial 
stimuli such as auditory pitch might not produce 
similar effects. 

One effect may be studied by presenting a cycle 
of three different tones. The flashes of light (as in 
the previous experiment) are now rep by brief 
tones to delimit the temporal intervals, and distance 
is replaced by tonal interval. A second effect may 
be studied by means of & temporal interval which is 
not delimited by two tones but is itself indicated by 
& continuous single tone. In the first case we are 
concerned with the influence of tonal intervals on 
temporal judgment, and in the second case with the 
influence of continuous tones as such on the temporal 
judgment. | 


Effects with Tonal Intervals 
(5$) Auditory tau. The subject heard through head- 
phones а repeated succession of three different tones 
of brief and equal duration and was required to 
adjust the pitch of the second tone until it seamed 


No 4431 October 2, 1954 
Table 1. AUDITORY fru EFFECT ror TOXAL INTEXYALS 
мей frequenoy (and standard deviations) of middle tone from adjust- 
ments by subjects (s — 8). з + &) = 147* 
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Угеапопсу (o/a) of frst tone (uppat Spire) and 














* The duration of the complete cycle was 1-5 sec., of which 0-03 sec. 
was taken up by the oneek and fading nf the tones necessary to remove 


intermediate in pitch between the first and the third 
tones. Each cyole of three tones was ted after 
an interval of 5/8 of the total cycle. two suo- 
cessive time intervals (f, and А) delimited by the 
three tones oould be varied by the experimenter by 
adjusting the position of the middle tone in the 

The three ratios of h/t, employed were 0-5, 
1:0 and 2-0, the total interval constant ab 

1:5 вес. Tho frequencies of the first and third tonos 
were sot the pedes peer dua i grim 
intervals of different magnitude and ascending and 
descending order. The frequencies used are shown 
in the column headings of Table 1. 

The tones were generated by three audio-oeoillators 
which fed into & mixer в mechanism 
whereby each tone could build up and fade out ma 
short period of time ao as to remove oliok disturbances. 
The sequence of the brief tones was oontrolled by в 
oontinuouml]y rotating switch making contact with 
three positions, the centre position being variable. 

The values in Table 1 are the means for eight 
subjects, each subject giving two judgments under 
each of the twelve conditions. It appears from these 
figures that when the observer is adjusting the 
second tone so that it seams to him intermediate in 
pitch between the first and third tones, he makes the 
tones which are presented closer in time 
farther apart in frequency, regardleas of the ascend- 
ing or descending order of the tones. He does this 
because as, for example, tjt, is reduced to 0-5 after 
his adjustments when tjt; = 1, the tones delimiting 
the shorter time interval (4) seem too olose together 
in pitch. In order to make the middle tone appear 
intermediate in pitch between the first and third, 


he reduces ita uy Viet ша inoreaging the fre- 
quency difference it and the third tone. 
For example, when г, = 0-5 and the first and third 
tones are 1,000 and 3,000 respectively, the mean 
frequency for the second tone is 1,676 с./в. as com- 
pared with 1,874 о./в. when iji, = 1. 

When tjt, = 0-5, an interval of 1 seo. is followed 
by an interval of 0:5 seo. When fi, = 2:0, the 
reverse ів the osse. If we combine the figures in 


Table £. PXRONNXTAGA Deviation OF JUDGMENTS FOR UXIQUAL 
TENPORAL INTHRYALS WHEN OONPARMD WITH EQUAL TENPOXKAL 
INTERYALS 


ai с с upper figure) and 
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Table 2 so as to eliminate the effects of order of 
Presentation of time intervals and ascending and 
descending order of frequency, there is & mean 
deviation of 8 per cent when the first and third tones 
are 1,000 and 3,000 о./а. and about 3 per cent when 
they are 2,000 and 4,000. Both these deviations are 
significantly larger than vero at the 0-05 level. Thus 
the teu effect is present under both conditions and ів 
larger when the difference between the outer tones 
is greater. With the difference between the two tonea 
smaller (2,500, 2,973 o./B.), no aignifloant effect was 
observed under the above experimental conditions. 

(4) Auditory kappa. The procedure was the same 
as for the auditory tau except that the observer waa 
required to adjust the timing of the middle tone so 
that i£, seemed to equal f.. The frequency of the 
middle tone was set by the experrmenter во aa to 
make three different ratios of tonal intervals. 

The results obtained possibly suggest a very slight 
tendency for comparative judgmente of two suo- 
oeesive time intervals delimited by successive tonal 
intervals to be infiuenced by the relative magnitudes 
of the two intervals. The resulte, however, are not 
statistically significant. 


Effect with Continuous Tones 


The apparatus was modified so that each tem- 
poral interval was indicated by a continuous tone, 
the second immediately following the first. The 
tones were set by the experimenter and the subject 
was ired to make an adjustment so that the two 
tones seemed of equal duration. 


Table 8. ÁUDPTORY 


Y kapps Hyracr yor Comtixvovs TONIS 
Meen for eight subjects when 7%, E a) 147 вес.* 





* Bee footnote to Table 1. 


In ool. i of Table 3, we show the pairs of successive 
tones presented by the experimenter, and ool. vi 
shows the corresponding effect. In col. v 
& oorreotion has been & plied to eli time error 
by multiplying the ues in ool. iii by a constant 
derived from the mean of all the 

It appears from ool. vi that there is a tendency for 
the time allotted to the tone to be lees than 
that allotted to the lower tone. Ав in the case of 
auditory tau for tonal intervals, the effect appears 
most marked with the greatest difference in frequency 
between the two tanes. 

We have shown that auditory and temporal judg- 
menta are interdependent, the tau effect appearing 
most markedly with three brief tones and the kappa 
effect most markedly with two continuous tones. 
There is a reduced kappa effect with three tones, sa 
oom: with the tau effect. This is 
possibly due to the fact that, whereas in the tau 
experiment the subject has to attend to the pitch of 
the three tones in order to make his adjustment, in 
the t he can make his adjustment 
by disregarding the pitch of the tones as such and 
attending to them as delimiting temporal intervals. 
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The subjects’ verbal reporte support this explanation. 
In the case of kappa with two continuous tones, the 
subject is compelled to attend to the tones through- 
out the entire cyole in order to discriminate between 
them and make his adjustment. 

Having demonstrated the interrelation between (i) 
temporal and spatial and (ii) temporal and auditory 
judgments, we can now say that the spatial oam- 
ponent as such is not an essential feature in these 
phenomena of interdependence. It may be asked 
whether the temporal element as such is essential, 
and whether spatial and auditory judgments are 
interconnected in the same manner when the tem- 
poral component is absent. Preluminary experiments 
have thus far failed to show an effect comparable to 
tau or kappa when the temporal element is absent, 
though other forms of interrelation between spatial 
and auditory judgments have been demonstrated in 
our own laboratory and elsewhere. 

These experiments indicate the pervasive character 
of the temporal component in perception and the 
need for further study of its effects. [June 22. 

1 Cohen, John, Hansel, O. Н. AL, and Sylvester, J. D, Nature, 173, 

901 (1955). 

з Price-Willams, D. R., Nature, 173, 363 (1964). 
* Heson, H., and King, 8. М., J. Жер. Pryokol, 14, 202 (1931). 
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SHIELDING EFFICIENCY OF 
CATIONS 


By Ох, L. H. AHRENS 
Department of буз апд Mineralogy; 


Nonii 
pue HM: 
shol is able to foe ae ee ae oharge of an 
atom more efficiently than the 18-electron shell. The 
main object of this communication is to suggest & 
tity which may be used for oom the 
Шыр (Sex) of all cations; but before 
Maus ok the Mae ал ниту steno эш 
be used here will be illustrated by two examples. 
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Consider first the 8- and 18-electron cations, Nat 
and Cut. They both carry unit charge and have the 
same radiusi? (0:95 A.); yet, whereas only 5-1 V. ia 
required to remove an electron from an atom of 
sodium in sodium vapour, 7-7 V. is required to 
ionize copper to Cut. Evidently the 4s electron in 
ры шон Балу абе an eben dpi 

ium, and the-principal, though not the only, cause 
may be considered to be due to comparatively poor 
shieldmg by the 18-electron shell. 

In the above example, singly charged cations were 
considered; but for more highly charged oations, 
the equivalent ionization potential wil be used— 
the second for doubly charged cations, the third for 
trebly charged cations, and so on: thus, comparisons 
are always made of the energy required to remove 
one electron—the last one—io give the particular 
ionic state in question. 

As в second example, we may take the pair Zr** 
and Hft, ub wile qul f ed ae 
of about 0-79 A. ; their fourth ionization potentials 
are 34 V. and 31 V., respectively. Hence, as it 
requires more energy to remove the first 4d electron 
from outside the 36-electron krypton core than to 
remove the first 5d electron from outaide the 68-elec- 
tron hafnium core, giving in each case a cation of 
equal charge and radius, shielding in Zr** is appar- 
ently lees efficient than in Hf**. It will become 
evident later that, although the ionization potential 
difference is 8 V. in thia as compared with 2} V. 
fe d par Net qui CU Qi dine cise 
difference between Zr‘ and Hf+ is much smaller 
than in the pair Nat and Out. 

In the above examples, radius and charge are the 
same for the constituents of each pair and nothing 
can be concluded about how the shielding efficiency 
in Nat with that in Zr**, where both 
radius and charge differ. Consider first the relation- 
ship between r and J when charge is kept constant. 
Attention has been directed’ to the fact that the 


ei d 
Ia ljr 
(or Га a 1j) 
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ае eloeely followed by the 8-electron groupe, 
K+, Rbt, Cat, and Mg*t, Car+, Sret and Ba't, 
Neither the 2-eleotron cations, Lit and Ве*+, nor the 
18-eleotron cations Cut, Ag+, ‘Aut and Zn**t, Cd** 
and Hg**, fit the above general relationship. Attention 
haa also been directed! to the smooth inverse regular- 
ities which exist between r and Ig in such sequences 
as Lit ++; Nat Ct; KF Мат; Cut > 
Br't; -Agt = 17+, eto. Combination of suoh a 
regularity for the sequence Nat + Cl'* with the 
above inverse-square relationship yields 
afr © 21-871 
or VrI = K Zi, (2) 


where Z is the ionio With I in volte and r 
in A., К is found to be 5-00 + 0-01. The extent to 
which this relationship is obeyed by non-transitional 
type 8-electron cations may be observed from 
Table 1. 

Ib is suggested that-the quantity 5 Zi-"|V/rI be 
used as a measure of the shielding efficiency of 
cations, and those oations which obey equation (2) 
end therefore have Se 1-00 (Table 1) will be 
defined as having normal shielding efficiency. 

Table 2 gives values of бет for cations arranged 
according to the Periodic Table, whereas Fig. 1 
relates Ser to atomic number in consecutive 


sequences. ] 

The plotted points of highly charged cations in 
А DU шш охаш эш Шш 

le 2, as they had been calculated on the basis of 
a value of 1-26 for the charge exponent and not 
1:27. Ав the differences are insignifloant with regard 
to the various regularities of Fig. 1, ib haa not been 
redrawn. 

Set either remains uniform (Lit + Ft, and 
Nat + Ol"F) or varies regularly toward or away 
from a value of unity. Entry of 8d electrons in 

icular, and 4d and 54 to a lesser extent, causes & 

ing in the shielding efficiency as defined: the 
effect increases with The reverse develop- 
ments take place after completion of the 18-electron 
shells; and in the сев Cut — Вгт+, Agt + 
T+ and Aut — АЪТ, Boy manasa with charge and 
tends to approach unity in each cage. The effect of 
entry of 4f electrons is apparently unique, and thus 
the third ionization i of lanthanum and 
lutetium are almost identical (19 V.); the radius 
decreases from 1:15 A. to 0:85 A. and hence Set 


Table 1. CALOULATND VALUES OF K and Sen (for definition see text) 
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Table 2. &HINLDING Нүтсшипү oF CATIONS 
































increases from about unity to 1:14, a maximum 
value which is apparently very similar in magnitude 
to that of the 2-electron cations. (The third ionization 
potentials of Oe*t. .Yb** are not known.) бет 
reaches ite minimum (0:46) in Aut. 

Some ionization tials are not scourately 
known (for example, the sixth of tungsten, the 
seventh of rhenium, astatine, as well as 
& few others), but them magnitudes are рыу 
reliable and serve satisfactorily to reveal b i 
regularities of Fig. 1. 

It should be recalled that the radii of Lit, Nat, 
К+, Rbt, Cat, Mg*t, Catt, Sret, Batt, Ratt, yr, 
and Le?t, are virtually identical with those ‘which 
may be obtained from internuclear distance measure- 
ments in dominanily ionic and that the 
others may be derived from them either by oel- 
culation! or from smooth extrapolations’. Thus, 
al the abeolute magnitudes of the radii con- 

here may not have signifloance other than 
for investigations on ionio crystals, it is believed that 
their relative radii are usually accurately known, and 
this fact may well be of physical signifloanoe. A 
systematic increase of, say, 50 per cent in all the 
radii would in no way affect the general regularities 
which have been noted here (Fig. 1). 

Discussion in this oommunication has been 
restricted to a suggested definition and measure of 
куйшш ур- efficiency ; but ita possible significance for 

& variety of physical and chemical 
proparig ef humanis and thr compound wil bo 
elsewhere, together with a detailed account 
of periodic variations between т, I and 2. The 
significance of ionization potentials in some of these 
respects has been noted*+. Some examples of 
properties which might be determined at least in 
part by shielding efficiency and which will be oon- 
sidered are: atomic volume, metallic eB of 
manganese аз with -chlorine bromine 
as gases, refractive indices and melting points of ionic 
compounds, structures of metal- üon-metel com- 
pounds which have low oo-ordination, ability of 
cations to form complexes in solution and the 
stability of such complexes, stability of bonds in 
general, heats of hydration, behaviour of cations in 
fractionated silicate melta, ete. [May 20. 


1 Pauling, L., J. Amer. Chem. Sos., 49, 763 (1927) 

1 Ahrens, L. H., Geookrm. Cosmochim, Acts. 8, 155 (1952). 
* Ahrens, L. H.. Nature ‘160, 463 (1961). 

* Ahrens, T. H, Geookim Cosmochim Acts, B, 1 (1053). 
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LETTERS TO THE EDITORS 


The Háüors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communtoations 


Longitudinal Distribution of Organic 
Components of Bone 


Pnmvious workers} have published results on the 
variation of nitrogen, collagen and phenolic material 
along long bones. The variation has now been 
determined of nitrogen, hydroxyproline, tyrosine, 
hexose and glycogen. 

The femur of a freahly killed eighteen months old 
male goat wae sawn into sections ав mdioated in Fig. 1 
and the epiphyseal plates disseated out. The trabe- 
cular sections were sampled well away from the peri- 

hery of the bone, freed from blood by washing in a 
high piede water jet and from fat by 48 hr. ether 
extraction. The shaft sections were well scraped ingide 
and out after the marrow had been scooped out. Ether 
extraction was unnecessary as the shaft bone oon- 
tained an insignificant amount of ether-extractable 
material. The sections were crushed to finer than 
100-meah in а steel hammer mill. All resulta are in 
mgm./gm. dry weight, moisture baing determined by 
heating to 105° for 16 hr. and weighing after cooling 
in a desiccator. 

Hexose was determined by a modification of 
Morris’s anthrone method’. Bone powder келисе 
50—100 ugm. equivalent of galactose was weighed 
transferred to a 24 mm. x 150 mm. test-tube. 
2 ml. of water and 4 ml. freshly prepared anthrone 
reagent were added, the latter from a broad-tipped 
pipette. The tube was shaken and stood in a 95° 
water-bath for 16 min. After cooling and oentrifugi 
the bant was read against a standard 
solution at 620 mu. Dupli- 
cates agreed to within 2 per 
cent and recovery of added 
glucose, galactose or mannose 
was 98-101 per cent. Glucur- 
onelaotone, glucosamine and 
an artificial gelatin hydrolys- 
ate even in concentrations 
much higher than those 
oocurring in bone neither gave 
any colour nor did they affect 
the colour given by hexose. 
Tryptophan gives a colour 
with anthrone’ but is only 
present in collagen in neglig- 
ible amount’. 100 ugm. 
galactose or mannose gave a 
colour density equal to that 
given by 55 ugm. glucose. In 
view of the isolation of a 
galactose—mannose contaming 
polysaccharide from bone’, 
resulta are given as galactose 
equivalents. 

For determination of glyco- 
gen, 0-1-0-5 gm. bone was 
shaken with 5 ml. 30 cent 
potassium hydroxide m a 95° 
watber-bath for lj hr., makmg 
up to volume occasionally 
wibh waber. The freed glyoo- 190 
gen was precipitated and 
determined essentially as 
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described by Ells e£ al.*. Recovery of glycogen added 
to bone powder waa 85 per cent. Results have been 
corrected to allow for this. 

Hydroxyproline, tyrosine and nitrogen were de- 
termined on 6 № hydrochloric acid hydrolysates 
(48 hr., 105°), the acid bemg removed by repeated 
evaporation to dryneas In a vacuum desiccator. 
Hydroxyproline was determined by the method of 
Neumann and Logan’, tyrosine by that of Udenfriend 
and Cooper® and nitrogen by a micro-Nessler 
method’, Е 

The general level of organic components ів Јоу in 
the shaft, rising toward the epiphyses. Collagen and 
total nitrogen were found to have this of distribu- 
tion by previous workers!. The curve 
suggests that non-chondroitin-ike polysaccharide 
material is present, the АД whiah ів markedly 

igh in the epi late. Glycogen varies in & 
des dh ie es pei level. No chemioally 
determined figures for bone glycogen have come to 
my notice except those of Leynse!* on rabbit, rat 
and oat long bones. His results are higher than these, 
but were obtamed on very young.animals. Glock, 
using & histological method, finds the glycogen 
content of rat bones to decrease sharply with 
age after the tenth day, becoming about 0-5 mgm./gm. 
after the fortieth day. : 
` The hy lie curve gives & measure of 
collagen content probably more significant than 
previous results based on autoclave soluble-nitrogen 
determination. The epiphyseal plates do not have 
& markedly different hydroxyprolme content from 
the other epiphyseal and metaphyseal sections. The 
ni ydroxyprolme curve suggests the presence 
of relatively high amounts of non-oollagen protein 
in the epiphyseal plates and i metaphyseal 
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trabeculs. It must be borne ш mind that material 
similar 


to the alkali-soluble collagen precursor 





fon of ts In $ femur. Values are in 
Longitudinal distribu organio componen goa 


. Galactose equivalent values do not 
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extractable from akin is very possibly present in 
relatively high amounts in the metabolically active 
epiphyee! and metaphyseal areas. As this has a 

ег higher hydroxyproline and rather lower 
tyrosine content than colagen as a whole, ite 
presence would tend to obecure the oontribu- 
tion of non-collagenous protein, high im tyrosine 
and without significant hydroxyproline to those 
areas. 

Determination of Раев но material by the Folin- 
Ciocaltean method”, on the above and other 
bones, gave tyrosine equivalents up to 30 per cent 
higher than those obtained using the more specific 
method for tyrosine of Udenfriend and . Thus 
the presence of small amounts of non-tyrosine phenolic 
material is indicated. 

The results are in general agreement with a previous 
leas-detailed series of determinations carried out on 
an eighteen months goat ulna. 

I thank Dr. J. Eastoe, Dr. H. J. Rogers and Dr. 
T. F. Dixon for discussing this work with me, and 
the latter also for ita subject. І alao thank 
Mrs. N. ax d EP d M d 


G. Cunzox* 


No. 4431 


Institute of Orthopedics, 
Brookley Hill, 
Stanmore. 
June 1. 
* Present address: The National Hospital, Queen Square, London, 
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Maternal Effect on Birth Weight in 
South Devon x Dexter Cattle Crosses 


Ix reciprocal croases between the Shire horse and 
Shetland pony, representing respectively extremes in 
large and small breeds, Walton and Hammond! de- 
monstrated that the size of the offspring at birth and 
the placental weight are directly proportional to the 
size of the dam, and not simply intermediate between 
the sizes of the parent breeds. Hammond? postulated 
that the limitation of size in the croes-bred fœtus 
carried in the smali mother is possibly brought about 
by a higher rate of metabolism of maternal tissues, aa 
compared with a lower rate in the large breed. Other- 
wise, it was argued, special growth substances of 
maternal origin may be involved. 

This & to the study of factors controlling 
birth-weight has been followed up with various other 
types of mammals**; but the conclusive resulta 
obtained from the equine сговнев were not achieved. It 
seeme, therefore, that certain factors are responsible 
for the manifestation of a decided maternal influence, 
of which the length of gestation and the extent of 
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the differences between the two parent breeds are 
perhaps the most important. In multiparous animals, 
furthermore, the maternal influence may be obscured 
by variations in litter size. 

Though in cattle it ia not possible to obtain breed 
differences as great as those available in the horse, 
we possess an animal with & long gestation period 
which should promote ion of & maternal 
сз mange ue O tions made during 

croes-breeding experiments between Holstein-Friesian 
and Jersey cattle at Beltsville, United States’, how- 
ever, revealed no significant differences between 
either of the reciprocal croes-bred offspring, or the 
mean of the birth-weight averages for the parent 
breeds. On the other hand, resulta of experimenta 


in progress in South Africa’, where Afrikaner (cows 


averaging 1,002 Ib.) and N’guni (cows averaging 
740 Ib.) cattle are reciprocally croased, provide at 
least some evidence of such an influence 

To gain further information on this subject in the 
bovine, three South Devon heifers were Insemmated 
with deep-froten Dexter semen, and three Dexter 
females similarly with semen from a South Devon 
bull. The differance in size between these two breeds 
oan be judged from the illustrations, reproduced to 
scale, shown in Fig. 1 (а). Following conception, 
the animals received routine farm treatment, but 
were brought under ahelter a few days prior-to calving 
to make possible olose observation. As soon as the 
calves were sufficiently dry after birth, weights and 
body measurements were recorded, while photo- 
graphs were taken within twenty-four hours 
post-partum. The results obtained are summarized 
in the accompanying table; differences in size 
between the reoiprooal croasbred oalves at birth 
are illuptrated by the soale photographs shown in 
Fig. 1 (b). 


a 
& 


Hi 
TE 





2 3' 
35-7 43-0 
290 3 278-0 

1158-7 014-0 
1081-7 3 
127-0 7 

720 5 

6 2 


= 
„938 





* Two observations only for each group ` 


The South Devons, all three maiden heifers, oon- 
sisted. of a fairly homogeneous group ing both 
size and b ing, and calved at much the same age. 
Though also closely related, only two of the Dexter 
females were first calvera, the third being an older 
cow with two previous pregnancies. Differences in 
age within the latter group also accounted for a 
larger variation in weight. The mothers were all 
weighed within & day or two before calving, as soon 
as signs of parturition became apparent. The post- 
weight waa recorded within forty-eight hours 
ollowing calving. This latter figure, in particular, 
serves a8 an indication of differences in size between 
the two parent breeds, namely, the larger breed waa 
nearly twice the size of the smaller. 

The mean birth-weight for the calves out of South 
Devon mothers truly reflects the range encountered. 
Considering 94-5 Ib. as a reliable birth-weight for 
pure-bred South Devon calves (out of first-calf 
mothers’), it is clear that the size of the croes- 








[| 
[| 
a 
a 
a 
a 
a 
E 
a 
4 





bred offspring, though fading to attain the pure- 
bred weight, was favourably influenced by the larger 
uterine environment. The rather prolonged gestation, 
compared with that of their reorprooal crosses, also 
indicates that there was в deaded effort to reach 
maximum aize at birth, especially in view of the fact 
that parturition normally occurs at & time when 
the fostus approaches a size characteristic of the 
' species and 1з still able to pass through the genital 


passage. 

The cross-bred calves out of Dexter mothera were 
larger (57:5 Ib.) on an average than the Dexter 
breed mean of 52-3 lb.; but the effect of restricted 
uterine space nevertheless is apparent. The average 
value, though probably в true reflexion, is, however, 
com: of & rather wide variation ranging from 
40:5 to 81*0 lb. The smaller calf was produced by 
a small (352 Ib.) two-year-old heifer, in fact too 
small to deliver a calf even of that size. Though 
the small dam severely limited overall size of the 
fœtus, the early maturing fotal head had much the 
same proportions aa that of a calf 12-15 lb. larger, 
which made в normal partumtion umpossible. The 
large birth-weight of the latter individual may be 
explained by the more advanced age (6 yr.) and 
greater size (770 Ib.) of the mother. Furthermore, 
the mother had the advantage of abundant early 
summer grazing during late pregnancy which was not 
available to any of the other cows included in the 
study. 

Ерен the birth-weight of the calf aa a per- 
centage of the weight lost during parturition, striking 
differences are revealed. Calves out of South Devon 
dams constituted 56-7 per cent of the total loss, 
compared with 78-1 per cent for calves out of Dexter 
dams. Hence, in the event of в restricted uterine 
environment, the fostus receives preference over 
development of accessory tissues and fluids, rather 
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similar to the effect of a low nutritional plane’. This 
fact was substantiated by the placental weights. Not 
only i8 the placenta smaller in absolute measure in 
the cese of the small calf, but it 18 also relatively 
smaller. The placenta expressed as a percentage of 
the birth-weight equals 14-5 and 7-1 per oent 
respectively for the large and small reciprocal crosses. 
When matmg a large bull to a small cow, provided 
the mother 1s normally developed for her age, the 
resulta indicate that the amaller maternal environ- 
ment should restrict fetal size sufficiently for par- 
turition to be possible. On the other hand, in the 
case of an inter-breed croesing in which the mother 
is the larger parent, she will exercise a beneficial 
influence on the offspring, at least so far as size at 
birth is concerned. It is h that the investigation. 
may be continued to study post-natal growth to 
determine whether this advantage is still manifested 
during later hfe. 
Our thanks are due to Mr. L. E. Rowson, Agri- 
cultural Research Council Unit of Reproduction, for 
performing the insemmations and for veterinary 
attention, and also to Mr. G. Pluok and staff members 
of the Animal Research Station, Cambridge, for 
assistance with the experimental animals. 
D. M. Јосвивт 
Jons HAXMOND 
School of Agriculture, 
University of Cambridge. 
Aug. 2. 

1 Walton, A, and Hammond, J., Pros. Roy Soe., B, 195, 811 (1988) 

* Hammond, J, Proc Nutr. Soc, 8, 8 (1044). 

* Venge, O., Aada Zool, 31, 1 (1950). 

* Adams, О. H, Ph.D. thesis, Univ. of Cambridge (1053). 

* Hunter, G. L. (unpublished investigation, 1964). 

‘Hilder В. A, and Fohrman, М. H., J. Agrio Naes., 78, 457 (1949). 

з Bonsma, J. C., and Joubert, D. M. (unpubbshod Investigation, 1954). 

* Craddock-Turnbull, J. N. (personal communication, 1064). 

* Joubert, D. ML, J. Agric. Boi, 44, 5 (1054). 
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Determination of Lactic Acid in Cultures 
of Lactobacilli 


Tre technique of Barker and Bummerson! for the 
determination of lactio acid in blood has been success- 
fully apphed to the determination of this acid in 
mlage'" and ш milk‘. During the course of work 
which is bemg carried out jomtly m these laboratories 
and m those of the t of Bacteriology, 
Edinburgh and East of Scotland College of 
Agriculture, on the formation of lactic acid and vol- 
atile fatty acids in cultures of lactobacilli, rt became 
clear that the resulta obtained by the above technique 
were unsatisfactory. For example, extremely high 
‘blanks’ were grven by the culture medium itself, and 
it was found mnpoemble to obtain replicate resulta 
with samples of the same cultures. Various dilutions 
of the uninoculated medium were tried and it was 
found that even at high dilution substantial develop- 
ment of colour occurred. This was originally thought 
to be due to the high glucose content of the medium 
(5 per cent w/v); but, again at high dilution, this 
seemed unlikely. possible answer may lie in 
factors involved in the yeast extract moorporated to 
the extent of 0-5 per cent w/v in the medium. 

Recourse was made to the method of Long‘, which 
has been found to be wholly satisfactory for the 
present purpose. The method as used here is as 
described in the original paper, exoept that 0-1— 
0-2 ml. of culture fluid is introduced into the thistle 
funnel of the apparatus and is washed mto the 
distillataon tube with 4 ml. of water. Where 
large amounts of lactio acid are t, 16 is advisable 
to dilute an aliquot of the culture by 10 and to use 
0-2 ml. of the diluted fraction. From recovery 
experiments (Fig. 1) it would appear that material 
contamimg considerably larger quantities of lactic 
acid than those suggested by Long may be висоевв- 
fully handled. The general run of all experiments 
has indicated a recovery of lactic acid varying 
between the limite of 95-5 and 103 per cent. 
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A full &coount of the results obtamed m the study 
of acid formation in cultures of lactobacilli wil be 
published elsewhere. 

A. Тони G. BARNETT 


Division of tural Biochemistry, 


Department а оо 
University of Aberdeen. June 9. 
Байа, o End dinge. WE.: Biol ORE des mn 
t Barnett, А. J. G., Broken. J., 49, 627 (1951). 
* Barnett, А. J. G., J. Sm. Food Agric., 3, 199 (1962). 
*Devidson, J., J. Doy Hes, 16, 200 (1049). 
» Long, О., Byochem. J., 40, 27 (1946). 


Interference and Cell Protection by 
Poliomyelitis Virus in Tissue Culture 


REcIPROOAL interference between strains of the 
three recognized types of pohomyelitis virus has been 
reported by Ledinko}, using roller-tube cultures of 
monkey testicular tissue. In her ехрегппепіа, both 
the ‘interfering’ and the 'exoluded' virus were fully 

cytopathogenic, and there was no suggestion of any 
mutual mbibition of their degenerative effects on the 
cells. Prevention of growth of the second virus, as 
shown by titration in the preeenoe of type-specific 
antiserum against the first, was apparently the 
result of pre-emptive mfection and subsequent de- 
struction of susceptible cella by the first virus. The 
purpose of this communication is to describe a further 
example of interference among poliomyelitis viruses, 
in which a more direct recognition of the effect waa 
made possible by the peculiar cytopathogenic 
behaviour of the interfermg virus. 

Roller-tube cultures of rhesus monkey kidney were 
used. Pieces of minced tissue, about 1 mm. in 
diameter, were stuck to the glass with & thin plasma 
clot end grown m 2 ml. of a medium consisting of the 
synthetic mixture 199* with б per cent of heated 
horse serum and 1 per cent of chick embryo extract. 
Анун eight days, most of the explanta had produced 

ithelial-oell outgrowth of about б mm. radius. 
At time the medium was replaced by 2 ml. of 
mixture 199 and the cultures were ready for infection. 

During the seoond and third passage in such 
cultures of the newborn mouse-‘adapted’ МЕЕ, 
strain of Type 2 pohomyelitis virus*, a characteristic 
picture was seen by the fifth day after inoculation : , 
most of the affected cells were already in advanced. 
decay and coming off the glass; yet around each 
explant there remained an island—-1—2 mm. in radius— 
of healthy looking cells. The edge of these islands 
was quite sharply defined and picked out by a 
‘tide-mark’ of degenerating cells and cell debris, as 
shown in the accompanying photograph. Slowly, the 
increasingly granular, 


Finally, between. two and three weeks after infection 

of the culture, the explant disintegrated and its 

ыны ж sheet broke up into individual cells, which. 
ore long were destroyed. 

Cultures infected five days earlier with approxim- 
ately a hundred cytopathogenio doses (T'UD,,) of 
third-kidney- MEF, virus were re-inoculated, 
after of the medrum, with 100 TOD,, of 
either Mahoney (Type) Y-SK, MIN (both Type 2) 
or Saukett (Type 8) strains of poliomyelitis virus, all 
producing rapid and complete degeneration of out- 
growth and explant in cultures of monkey kidney. 
А cytopsethogenic strain of Coxsackie virus was also 


A 


f 


>” 





tested. - Blair extis bul veiditotéd sido MIR, 
virus, were inoculated ав controls. 

Within the first two days after superinfection, no 
obvious change was noted in the cell-islands, whereas 
the control cultures had by then almost completely 
degenerated. Thereafter, ip nci co an rdg of 
the islands began again and proceeded as in the MHF, 
controls, or more rapidly. It was clear, however, 
that those cells which had weathered the initial MHF, 
attack had been temporarily spared from the de- 
.Strüotive action of the other four strains of polio- 
mryelitis virus and the strain of Coxsackie virus. 

-Babin, Wineser and Henneesen* that 
large doses of MEF, virus of the 134th baby-mouse 

passage produced no tion in cultures of 
Колы monkey kidney, but that several, blind 
passages yielded oytopathogenie virus. Lines of low 
or absent, and of high, cytopethogenioity have sinoe 
'- been separated (Sabin, personal communication) and 
it has been found possible to titrate the first virus 
thanks to its blocking of the degeneration produoed 
,. by the second. 
~ "In previously reported examples of interferenoe 
between animal viruses in tissue culture, the demon- 
stration of an interfering effect has depended an sub- 
titrations of the second virus either in animals or m 
farther tissue cultures. The observations of Sabin 
arid his colleagues and those now reported are con- 
cerned with the direct, microscopic detection of virus 
interference, as seen in the exposed cella. To these 
cells the first virus, having forestalled the second, 
has given a definite, if transient, protection by virtue 
of ita and activity at the surface or in the 
interior of the cell, or by some other means unknown. 
G. L. La Восугав 
Virus Reference Laboratory, 
Central Public Health Laboratory, 
Colindale, London, N.W.9. 


July 25 
1 Ledinko, N., Federation Proc, 18, 451 fen also, Melnick, 
Se ee In Vives Research, 1 238 and амо, аа 
I p. Me and Parkem, В. 0, Pros. Soo. Жар 
1 ‚Ж. 3. 
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"Comala, 2, Oltisky, P. K., and Arsiow, R. O, J. Map. Mod., 94, 111 
lg Tu Wiser, J., and W. A, Collected Bum- 

of Papers presented a4 the International Congress 
-" of Microbiology, 8, Xo. 470 (Rome, September 1953). | 
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Blogenesis of Hyoscyamine 


Tma biogenetio origin of the tropane bases has 
recently been the subject of some discussion, 
Mortimer? that the tropene skeleton may 
be derived from the breakdown producta of trypto- 
phan metaboliam. This novel idea is contrary to the 
accepted hypothesis that a base such as tropine is 

$n vivo by reactions analogous to the $^ 
vitro Byntheais' of tropinone from suocindialdehyde, 
methylamine and acetone. The succindialdehyde ıs 
considered to be a metabolite of ornithine, and 
Jamest showed that significant mereases in the 
amount of oecyamine i Atropa belladonna 
occurred “following the feeding of arginine or 
ornithine 

We have tested this hypothesis by feeding radio- 
active ornithme to mature Datura stramonium plants 
which produce hyoscyamine and hyosame. [z-140]- 
Ornithine hydrochloride with an activity of 4-8 x 10" 
diaintegrations/min.hnM was administered to the’ 
plante by addition to the aerated nutrient solution 
m which the roots were growing. After a week, 
almost all the activity had disappeared from the 
nutrient solution and was translocated throughout 
the plant. The crude alkaloids were obtained from 
the dried planta by standard methods’. Paper 
chromatography of the alkaloids showed radio- 
activity to be present in the spot corresponding to 
hyoecyamine, but little or none to be present in that 
corresponding to hyoeoine. The alkaloids were 
separated on в ‘Celite’ column* yielding pure Һуовоу- 
amine aurichloride with a specific activity of 1-08 x 10* 
disintegrations/min.jmM. The hyoeoine obtained 
from the oolumn was inactive. The radioactive 
hyoecyamine was degraded to locate the positions of 
activity. Alkaline hydrolysis gave active tropine and 
pui н as Oxidation of the tropme with 
a mixture of chromic and sulphuric &aoid'^" gave 
N-methyl-suooinimide, which had the same specific 
activity as the hyoscyamine. Reaction of the imide 
with phenyl magnesium bromide aocording to the 
procedure of Luke and Prelog? gave 1- -methyl-2,5- 
diphenylpyrrole, which was oxidized with aqueous 

potassium permanganate to give & mixture of ingotive 
oxalio acid (from the B-oarbons of the pyrrole) and 
benzoio acid whioh had a speciflo activity half that 
of the hyoscyamine. This indicated that all the 

in the hyoacyamine was present in the bridge- 
heed carbons (1 and 5) of the tropine. It thus follows 
tha ornithine is indeed the precursor of the pyrrolidine 
ring of tropine and renders very unprobable the 
speculations of Mortimer’. 

Previous work in these laboratories bas shown 
that [1,4-1*C]-putreecine when fed to D. stramonsum 
at а stage of growth corresponding to that in the 


oub ав an intermediate between ornithine and tropine, 
and its presence in various plants would seem to 
represent an alternative pathway of ornithine meta- 
bolimn. The work of James!’ with enzyme extracts of 
belladonna indicates that a-keto 8-amino-valerio acid 
is a probable intermediate in the synthesis of tropine, 
the 8-nitrogen of this acid becoming the tropine 

i Thus the present experiment with di 

would ba expected tp ушЫ koniin labelled 

on only one of the bridge-head carbons; however, 
the symmetry of the molecule renders it impossible 
to differentiate between the two bridge-head carbons 
by chemical methods. 
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Since no activity was found in the hyoeome, it 
would seem that tropine is not & precursor of goopine. 
It is possible that it is uoed from a hypothetical 
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hydroxy-ornithine which could conceivably be obtained 
from hydroxyproline 

E. Lavra 

Léo MARION 

I. D. Вричвив 
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« Оой. Омой Cham. Comm., 1, 534 (1019). 
. 0. tn “The Alkaloids” edit. by В. Н. F. Manake 
1 "Holmen А bites New York 1960), 


Electrophoretic МЇ on of Contents 
of Intact ae Nuclel 


Dorma & ts to separate rat liver nuclei ae 
fragments of membrane by electro 
bave observed movement of the nuclear oontenta, ihe 
nuclei remaining stationary. 

The nuclei were obtained by homogenization of 
fresh rat liver in a glas tube with stainless steel non- 
rotating conical plunger. The s ing fluid was 
either 0-29 M sucrose or 3:3 M glycerol, with the 
addition of 0-01 M sodium ohloride or of 0-001 M 
calcium chloride ; in the latter case the free calcium 
concentration was theoretically maintained at this 
value by the addition of 0-0025 М dipotesmium salt 
and 0-0075 M i oaloium galt of nitrilotri- 
acetic acid. The pH was adjusted to 6:9, or, ma 
few cases, to 8-0, with 0:003 M barbitone buffer. 
The nuclei were partially freed of whole cells and 
mitochondria by centrifugation, and then’ observed 
іп a modified Abramson! micro-electrophoresis cell, 
under & phase-contrast microscope. 

When potential gradienta of 10 V./am. and above 
were applied, the nuclei remained stationary ; but 
the nuclear contants, including the nuoleoli, moved 
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to the side of the nuclei towards the anode (Fig. 1): 
This produced a half-dark, half-light appearance of the 
nucleus, called for convenience an ‘eclipse’. If after 
& few seconds the current was switched off, the 
contents flowed back to their original position, and 
the normal appearance was restored. However, 
after several repetitions of this procedure with higher 
potential gradiente (50 V./am.) the ‘eclipses’ became 
irreversible and persisted on switching off the current ; 
this irreversibility was sometimes accompanied by 
ре а Oe иы ын ea 

The ‘eclipses’ were seen at pH 6-9 and 8-0, and at 
both pH's and in all the media used red oells and 
bacteria moved immediately and rapidly towards the 
anode and cathode respectively, and stopped directly 
the current was switched aff. 

An attempt was made to increase the net negative 
charge on the nucleus as a whole, and so to make it 
move, by addition of potassium ро late to 
в final concentration of 0-0002 M (about a fifth of 
the concentration required to release nucleic acid from 
combination with histone). There was some suggestion 
that in this medium ‘eclipses’ were formed leas readily, 
and that the nuclei moved slowly towards the anode. 
However, the resulta were not clear-cut. 

An interpretation of the ‘eclipse’ phenomenon is 
expressed crudely in Fig. 2. The plus and minus 
signs represent ions, of which the encircled ones are 
imprisoned either inside the nucleus or on the nuclear 
membrane, whereas the unencircled ones can move 
freely through the nucleus and its membrane. The 
imprisoned ions are shown predominantly negative 
within the nucleus and positive on the 
the totala being equal, in order to 
explain the non-migration of the 
whole nucleus and the anodio 
migration of the contente. The net 
negativity of the contente could be 
due to в slight predomingnoe of 
nuoleio acid over histone in the 
nuoleoprotein, whereas the unused 
ае perhaps be respons- 
ible for the net positivity of the 


The above experiment shows that 
the contents of reasonably undam- 
aged resting nuclei have a high 
electrophoretic mobility, and is of 
interest in connexion with the ques- 
tion whether movement of ahromo- 
somes during can be 
electrophoretic. The potential dif- 
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ference maintained by us between Es poles of ° 
the nucleus was of the order of 10 mV., and caused 
the contenta to pile up against the membrane in a few 
seconds. me migration is slower than this, 
г еюн Airea pedet far | Mind be 
easily maintainable biol 

Woe wish to thank Min BE Hunt for assistance, the 
Bersworth Chemical Oo. for a gift of nitrilotriacetio 
_ &oid and Dr. P. Alexander for a gift of polymethacrylio 


aoid. 
J. Sr. L. Рнирот 
J. E. ВтАлмтгнн 


Medical Research. Council 
Radiobiological Research Unzt, 
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it was almost inactive for serme synthesis. An 
enzyme tion во treated could be largely re- 
active: for serine synthems by incubation with 
pyridoxal phosphate at pH 7:2 and at 37° prior to 
addition of substrates. The degree of reactivation 
mice na W PPA of ah e 
with pyridoxal phosphate was increased up to 2 hr 
Олег thees Gonditions serie Synthesis ith the 
pyridoxal phosphate-reactivated enzyme was up to 
Aue handel tene sone thank dhak Wik the tn: 
activated " 

Smilar though leas striking effects о pyridoxal 
phosphate on serine breakdown were also observed, 
both with normal and mactivated enzyme prepara- 
tions. The teaction was in this case followed by 
measuring formaldehyde produced by the enzyme 
from pL-#erine‘. 

A more detailed report of this work will be pub- 
lished elsewhere. 

I wish to thank Prof. A. H. Ennor for helpful 
advice and Mr. T. Curtis for technical assistance. 1 am 
indebted to Dr. A. L. Morrison of Roche Producte 


. for a gift of orystalline pyrıdoxal phosphate. 


Participation of Pyridoxal Phosphate in 
the Enzymic Synthesis of Serine 


Кутрячол that pyridoxal phosphate is involved in 
the synthesis of serine by micro has been 
provided by Lascelles and Woods!, who found that 
incorporation. of pyridoxal phosphate in the medium 
stimulated serine synthesis by washed cells of 
Streptococous faecalis. R. and enabled Leuconostoc 
mesenteroides to grow in the presence of glyoine and 
a CO,-riah atmosphere instead of serine. Partioipe- 
_ tion of pyridoxal p te in? serine synthesis in 
- chickens was suggested by the observation x. that liver 
extracts from idoxme-defloient chickens showed 
a reduced ability to incorporate [“O]formate into 
the B-poeition of serine*; but hitherto attampta to 
demonstrate a direct activation by pyridoxal phoe- 
phate of serine synthesis by lrver extracta have been 
unsuccessful® 


The role of pyridoxal phosphate in serine synthesis 
has been further studied with an enzyme preparation 
which was extracted from scetone-dried rabbit liver 
powder and partially purifled by heat treatment and 
ammonium sulphate fractionation at pH 7-5. The 
enzyme was incubated with glycine, formaldehyde, 
tetrahydropteroyl glutamic acid (tetrahydroPGA) 
and bicarbonate buffer, pH 7:2, at 37° for 1 hr. 
Serine was determined by manometric estimation of 
the carbon dioxide produced by periodate -oxidation. 
A control in which tetrahydroPGA was omitted 
provided an adequate correction for smal amounta 
of carbon dioxide produced by periodate oxidation 
of material other than serine. 

Addition of pyridoxal phosphate to the otherwise 
complete system appreciably increased the rate of 
serine synthesis, incramenta of more than 100 per 
cent bemg sometimes obtained m the presence of 
6 x 10+ М pyridoxal phosphate. Although added 
pyridoxal phosphate consistently inoreased serine 
synthesis by these enzyme preparations, they never- 
theleas exhibited considerable activity in the absence 
of added pyridoxal phosphate. Prolonged dialysis, 
even after subjecting the enzyme to high salt oon- 
centrations at temperatures up to 60°, did not 
-aignificantly reduce the activity in absence of added 
pyridoxal phosphate, provided the pH was kept 
within the limite 5-0-7-5. After the had been 


: incubated for 30 min. at pH 8-6 and 37°, however, 


а 1 А ам 


В. L. BnAxrLsY 
Jobn Curtin School of Medical Research, 


1 Lasoelles, J., and Woods, D. D., Yetwre, 106, 649001050). 
* Deodhar, 8., and Sakami, W., Fed. Proc, 18, 105 (1953). 
* Blakley, В. Lọ, Biochem. J. (10 the prees). — 

* Nash, T., Bioohem. J. 85, 416 (1053). 


The Precursor of 2-Carboxy-Pyrrole in 
Mucoproteins 


Wa have previously reported! the isolation of a 
le derivative from ‘eed alkaline hydrolysate of 
boc submaxillary gland mucoprotem and ite 
identification as 2-carbory- pyrrol din. On reduction 
it yielded 2-carboxy-pyrro , chromato- 
eer iura раро a ee 
ПІ, and i$ gave in the cold a purple colour with 
Ehbrlich’s reagent. Recently, the ultra-violet absorp- 
tion spectra of both the substance prepared from 
muooprotein and synthetic IO were found to be 
identical. 

The presence of about 4 per cent of the Ehrlioh- 
reacting substance in the muocoprotein together with 
the high molecular extinction coefficient of III 
(fmax. 256 mu = 11,118 in phosphate buffer 
pH 7-0, ionio strength 0-06) prompted us to carry out 

ical analysis of the untreated mupo- 
ee Contrary to tion, DO at 256 mu 
was oxhibited, though i of i 
to 2-6 per cant of the dry weight of the 
present gave rise to an easily detectable peak at 
256 my. 
Tis Hany other muooproteins, the bovine dub- 
mucoprotein inhibits influenza virus 
ubination. Interaction between inhibitory 
топооргофеіюв and purified influenza virus (or the 
receptor-destroying enzyme of Vibrio choleras) was 
shown? to result in the liberation of а dialysable 
compound consisting of & non-amino sugar and a 
nitrogenous component, The compound decomposed 
on treatment with dilute mineral acid. It coupled 
with p-dimethylaminobenszaldehyde to give a purple 
colour even after prolonged treatment with alkali, 
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though alkali treatment was not necessary for colour 
formaiion*. These properties strongly ie pants e 
mponenb with 


identity of the oolour-produoing oo 
which we had isolated previously from the лее 
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rime no mdication for the 
was obtained. Upon treatment of the split 
product with 0-1.N sodium carbonate for 10 min. 


at 100°0., Mech Add an яа absorption 
spectrum became practically oomoiding 
with that of нет Paper partition chromato- 


graphy of the alkali-treated split product oonflrmed 
the preeanbe of III. 

It would thus appear that mucoprotems contain 

Se ee ee 


one of the followmg compo glutamine, 
2-carboxy-pyrrolidone, 2-carboxy-pyrrolidine, 4 
hydroxy -2-carboxy-pyrrolidine (hydroxy-proline), 
N-acetyl-giuoosamme, may be the precursor 
Se оа but in each case with negative 

We oonclude from these data that the most 

robable structure of the of III in the 

iological materal tested is 4-hydroxy-2-carbory- 
pyrroline (П), stabilized by the engagement of ita 
enolic hydroxyl group in a glycosidio linkage appar- 
аара The glycosides of enols 
easily yield to alkali hydrolysis; therefore, mild 
alkali treatment of I will release II which, bemg 
unstable, instantaneously becomes stabilized to III 
by a shift of the double bond and lose of 1 mol. H40. 


ну одон X. xd обон 
100°0 N 
ü к 
(I) (E) 


It seems probable that neuraminio acid (С.«Н2.009) 
prepara by Klenk‘ as its methoxy derivative from 
vine submaxillary gland muoin is identioal with I 
(O,,H,40,N.2H,0), and that sialic acid’ and lact- 
aminsoure® are closely related to I. Оп the other 
hand, Hiyama’s’ claim that a crop of 2-carboxy- 
pyrrole crystals may be obtained by treating the 
mucoprotem primarily with 10 per cent potassium 
hydroxide at 100° O. for 10 hr. could not be sub- 
stantiated in our laboratory, nor is his interpretation 
of the origin of III consistent with the above 
obeervations. - 
Details of these results will be published elsewhere. 


А. GOTTSCHALK 


Walter and Eliza Hall 
Institute of Medical Research, 
Melbourne, N.2. 

June 16. 


1 Gottschalk, А., Wature, 178, 808 (1954). 
* Gottschalk, A., Yale J. Biol. Med., 98, 352 (1964). 
‘Odin, L, Nature, 170, 663 (1082) 
‘Klenk, Н, and Lanenatern, K., £. Phgwtol Chom., 291, 147 (1958). 
*Bür, G, Ж. phyviol Cham., $40, 43 (1020). 
* Kuhn, В, and Brommer, B., Смт. Ber, 87, 123 (1954). 
" Hiyamn, N., Tithokw J. Нер. Med., 51, 317 (1949). 
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Effect of Ephedrine on Dark Vision 


Tue effect of drugs on night vision and dark 
adaptation is a problem of both theoretical and 
practical importance which has already received а 
good deal of attention, particularly during the Seoond 
World War. Of the various drugs the effects of which 
have been mvestigated systematically, ephedrine has 
apparently featured m only one experiment, namely, 
that of Rose and Schmidt!. These authors report no 
significant effect on dark adaptation. Further studies 
on the influence of ephedrine and other sympathicomi- 
metio drugs Cue wane, desirable m view of the 
claims of Ba Kekoheyev* and their associates 
that the sympathetic nervous system exerts an 
‘adaptive influence’ on the visual analyser, and of 
recent research at the Institute of Psychiatry which 
suggests that the impaired dark vision of neurotic 
patiente may be due to sympathetic over-activity. 
To obtain further information on this point, an experi- 
ment was undertaken with four subjects using а test 
of night visual ability which had previously been 
shown in several studies to differentiate normal from 
neurotic groups. 

This test involves recognition of the position of a 
triangular test object against & circular, uniformly 
illummated, fleld subtending about four degrees. 
Threshold judgments, expressed in grades of bright- 
neas, are obtained at four tomes—three, five, seven 
and ten mmutee—after dark adaptation begins. The 
criterion. of ‘success’ at a particular level of brightness 


is two consecutive correct judgments. Although 
the test makes demands on the subject’s dark 
adaptation, it is more accurately a teat of 


visual ability under conditions of low illumination, 
for it involves factors 


HO——_OH other than mere light 
DH sensitivity. 
b dooon + ROH A four-by-four 
XS Latin square Е 
n was employed for 
the experiment, each 
(ED) subjeot receiving one 


on each of four consecutive days. Treatmenta were as 
follows: (1) control; (2) drug (dark vision being 
tested one hour after the subjeot had reoeived the 
drug); (8) drug 1 (test administered one and в half 
hours after reoerving drug); (4) placebo. Ephedrine 
was given orally, each subject receiving 1 gr. 

The resulting table of dark-vision grades for three, 
five, seven and ten minutes was submitted to analysis 
of variance to determine the relative effect of the 
various oom ta, individuals, days and treat- 
ments. Resulta of this analysis show quite clearly 
that the drug treatment had no significant effect on 
dark-vision grades. The analysis of variance table 
for threshold measures at three minutes is reproduced 
herewith ; tables for five, seven and ten minutes are 
eesentially similar in general form. The mean dark- 
vision grade for control and placebo treatments waa 
27-65 compared with a mean of 28-34 for the two 








Indrviduals 











-resulte suggests a definite impairment of 
. from about 15—40 min. after the beginning 


drug treatments. Day-to-day variation within 
individuals was not significant. 
Taken in conjunction with the results of Rose and 
Behmidt'a experimenta on light thresholds, these 
cast*some doubt upon the validity of any 
general hypothesis concerning the positive or negative 
effect of sympathetic activity on dark vision. They 
do not, however, necessarily invalidate more specific 
of hypothesis. Thus, it is conceivable that 
ep ino would exert a significant effect on visual 
ability during the latter part of the adaptation period. 
Indeed, closer examination of Rose and Schmidt's 


of de 


adaptation, even though there is no page А 


° effect before that tme. Although the deviations were 


^ 


nob gtetistioally significant &ooording to the testa 


applied, the consistent trend during the 15-40 min. 
period points to the need for a repetition of their 
work and an extension of the present study to include 
the latter part of the adaptation curve. It is hoped 
to undertake these further studies as part of a general 
programme of research on visual and ocular ргооеввев 
in -psychiatric patienta. 

І am mdebted to Mr. A. 8. C. Ehrenberg, Dr. J. G. 
Thorpe and Dr. D. 8. Troughton for their helpful 
discussion when the i was planned. To 
Mr. Ehrenberg I am also grateful for the Latin square 


design. 
G. W. Granaue 
Psychological Department, j 
Institute of Psychiatry, 
Maudaley Hospital, 

London, 8.H.5. Aug. 10. 
1 Rose, Н. W., and Schmidt, L, J. Aviat. Med., 18, 218 (1947). 
з Babekil, H. B., Prob. Pistol, ОРНЫ, 4, 17 (1947). 
* Kekobeyev, K, Naiwre, 151, 617 (1048). 


Maintenance In vitro of Fasciola .hepatica 
А. NHOHSBSARY to & study of the 


` physiology of helmmths is their maintenance in ойто, 


a rare accomplishment. Some nematodes and в few 
cestodes have been maintained for some time with 
moderate success, and this is also true for oertain 
amall trematodes!, but not for’ Fasotola hepatica. This 
common liver fluke of the has so far lived 
$n vitro only for short periods of about 60 hr. and 
never more than about three days. These were the 
best resulta of experiments in which worms were 
taken from the livers of cattle or sheep which had 
been dead for 1—6 hr. and rted from the 
abattoir to the laboratory in oold bile. Batches of 
seven. to nine worms were then immersed in 500 о.о. 
of various saline solutions and incubated at 37° O., 
solutions being changed after 16 hr. and after a 
further 24 hr. In my opinion, an over-elaborate 
series of experiments failed because the medium 
(which contained sodium borate) was unsuitable and 
the trematodes often moribund at the outaet. “Many 


‘flukes,”” we are informed, “never moved in the 


laboratory except on strong stimulatidn’”’, and resulta 
were collected on the basis of 50 per cent survival. 
More satisfactory methods of culture will serve to 
worms alive ш a state of active movement, and 
worms will retain the reddish colour and fleshy 
oe which is normal to them. 
own have convinced me that 
Pakkala heroica wall lige 1 Stephenson ‘saline ПТ 
for about two days; but that at the end of this period 
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they are in & dying oondition. No better resulia are 
obtained when any one of several other salines are 
used as medis; bub Hédon-Fleig solution has given 
excellent resulta. This is & buffered, borate-free 
medium with the following composition: sodium 
chloride, 7-0 gm.; potasmum ohloride, 0-8 gm. ; 


calcium chloride, 0-1 sodium bicarbon&te, 
1:5 gm.; disodium sa ажыга 
magnearum . 


VoL. 174 


fresh water invertebrates'*. It has been used once 
before‘ for the culture of a trematode— A spidogaster 
conchicola, в parasite of freshwater mussels of the 
genera Anodonia and Unio; but im this instance it 
proved to be inferior as в medium to muasel blood 
or even в crude mixture of the body liquids and the 
liquid abstracted from the viscera and mantle 
cavities of the hoste. If we believe that a certain 
close degree of compatibility exista between the 
tissues of trematodes and those of molluscs (in which 
larval trematodes develop), this saline medium is a 
logical choice, because it serves well for the culture 
of mollusoen tissues. 

Be this as it may, Hédon-Kleig solution is far 
‘superior to Stephenson’s ‘salme IIT’ as a medium 
for Fasciola Аераһса. Many preliminary experiments 
of mine have proved that the worms will continue 
to live in this liquid for more than three days and 
sometimes for five to віх days without loas of move- 
ment or natural coloration. Clean methods were used 
in these and solutions were changed 
several times each day; but no attempt was made to 
obtain sterile cultures. The reeulte have been oon- 
ctae v ar amber Durs AR pir cial 
technique has developed which avoids the oon 
tamination of the cultures with certain airborne 
bacteria which exert a lethal effect on the worms 
after three or more days, no matter how often solu- 
tions are changed. 
que is briefly as follows. Hédon-Fleig 
solution is passed through a filter using 
a 6 cm. Ford ‘Sterimat’ (grade SB) and a number of 
25 с.о. portions are set up in sterile 3 in. x 1 in. 
tubes, plugged with cotton-wool and set in a water 
bath until required. Warm livers are brought to 
the laboratory in an insulated container. The surface 
of each liver is cleansed by swabe soaked in absolute 
alcohol and the liver is then placed in a small, *Dettol'- 
sprayed chamber for dissection, which is carried out 
by means of sterile instrumenta. The extracted worms 
жү Beparately in the portions of medium, 

also contains a droplet of phenol red to indioate 

alkalinity. The tubed worms are then moubated at 
37° O., with changes into fresh sterile medium aa 
desired. 


By this simple method it is possible to maintain 
Fasciola Һераһоа more or leas normal in appearance 
and in a state of active movement for twelve days. 
Bo far, the worms have been killed by fixation at the 
end of this period, and there 15 a good prospect of 
keeping them in this state for fourteen days or longer. 


Some failures are Inevitable, but they are rare; in 

cultures remain sterile throughout. Whereas 
ormerly* the conclusions drawn from physiological 
experiments with liver ftukes maintained tn vitro for 
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only three days have been far from- convincing, 
because for most of this period the worms were in & 
dying condition, the prospect is now much more 
satiafactory, because worms are often more lively 
after they have been maintained in vitro for more 
than a week than they were on the first day after 
their removal from the liver. From в nutritional 
pomt of view the medium used is very imperfect ; 
but ite enrichment holds further promise of extending 
the period of survival # vitro of Fasciola 

and providmg s sound basis for physiological 
experiments. 


Departroent of Zoology, 
King’s Co Я 
London, W.C.2. 
June 11. 

2Dewes, B., “The Trematoda” (Camb. Ошу. Press, 1946). 
1 Btepheneon, W., Pararitology, 38, (3), 116 (1947). 
* Gatenby, J. B., “Biological Laboratory Teohnique" (Ohurehill, 1987). 
* Van Cleave, H J., and Williams, C. O., J. Parani, 30 (1043). 
+ Btepheneon, W., Peraniology, 88, (3). 123 (1047). 
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Seasonal Regulation in British Dragonfiles 
Ir has long been recognized that the reproductive 


given season. During the period 1950—53, the life- 
histories of several British species were studied with 
the view of determining the principal ecological factors 
responsible for their seasonal regulation. 


40 


Successtre days of emergence 


io 2 20 30 40 
Paa ood ршен раз ар 


Whe. 1. Thme-frequency 


on July 7 


In the dragonfly, Anas imperator Leach, 
it was found that, although larval populations showed 
a wide measure of temporal variation, yet emergence 
waa restricted regularly to a period of about forty-five 
days each year, lying between mid-May and mid- 
July. The first fourteen days of adult life were spent 
away from water; after this, when sexually mature, 
adults returned to the aquatic habitet for repro- 
duction. iposition extended from late June to 
early September. Adulta did not survive the summer. 
The eggs hatched in about twenty-four days and 
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distribution of adult emergences In a population 
of Anne imperator during 1965, imorges began on May $6 and finished 
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larve were half-grown (o. 24 mm., instar 11) by 
October, after which low teniperature prevented 
further development. In the following April growth 
waa resumed, and the final larval instar (c. 50 mm., 
inster 15) waa entered in August, &pproximately one 
TE wem сове A diapause occurred. 


in the final instar, and morphogenesis was ed 
until dispause development been comp. in the 
autumn. This did not take place узай 


ture had fallen below the threshold permitting meta- 
morphosis. In this way it was sasured that final 
instar larve embarked upon metamorphosis sim- 
ultaneously, as soon as conditions became favourable 
in the spring. Thus, the variation &ocumu- 
lated during the long period of larval development 
was effectively erased in the final instar. Eclosion, 
which directly succeeded metamorphosis, was closely 
more than 90 per cent of the annual 
population of adulta emerging within the first ten 
days of the emergence period (Fig. 1). 
In this life-history the synchronization of emergence 
can be seen as a direct consequence of the diapause 
in the final larval mstar. Reoognition of this causal 
relationship means that species with a time- oy 
pattern of emergence resembling that of A. imperator 
may be expected to feature diapause in the final 
instar and vice versa. This expectation has been con- 
firmed in Pyrrhosoma nymphula (Süizer), the only 
other species of which the emergence curve is known 
throughout the flying season. Dragonflies typified 
by these two species have been termed ee 
species, in contradistinction to ‘summer’ i 
which a dispeuse, if present, ів Баа 
elsewhere in the life-history. In summer 
species the final larval instar is usually 
entered in the year of emergence and, 
since growth is unmterrupted at this 
stage, larval variation finde expression 
in the curve, which is tem- 
porally Although not in- 
variably саве, summer species 
usually emerge later in the year than 
spring species, since they have at least 
one extra instar to complete before 
commencing metamorphosis. 
This ecological classification has been 
found to hold good throughout the 
British dragonflies, of which approx- 
imately half are spring and half are 
summer species. It corresponds with 
recognized taxonomic affinities at & 
generic level but shows departure when 
families are considered. 
It is likely that the principles of 
this classification epply generally where 
there is & biological demand for ngor- 
ous seasonal regulation, and compar- 
` ative treatment of other insect groupe 
may throw an interesting light upon 
the colonization of temperate oer 
and upon the evolution of different types of 
history. 

This work was financed by the Department of 
Scientific and Industrial Research, and is to be 
described more fully elsewhere. 


Pause 8. CORBET 
Department of Zoology, 
Downing Street, 
Cambridge. 
June 15. 
1 Corbet, P. B., J. Arun. Fool., RL 206 (1082). 
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Direct Microscopy for Study and Count 

of Soil Protozoa 

Tr is generally accepted that only direct microscopy 
is able to give в reliable-betimate of the total numbers 
of miocro-organisins present in soil. Suitable direct 
techniques have been developed for counting the 
bacteria, fungi! and algae". No adequate technique 
18 available for the protozoa. A recently developed 
culture technique is a considerable improvement, but 
tends to be selective and is time-oonsummg in opere- 
tion. 

The direct examination of protozoa in soil has been. 
made difficult by ther low numbers and by the lack 
of *a guibeble differential staining i The 
following method overcomes these di ties. 

A known amount of 1: 5 soil: water suspension is 
spread on а slide and fixed wet with oamio or formalin 
vapour. After drying, it is вашей with erythromn, 
washed, and then counterstained with methyl green. 
к e oce is mounted m immersion oil. 

Colloidal particles in. the soil appear green, protozoa 
pink with a purple nucleus. Filagella and cilia are 
readily visible. Contrast is sufficient to enable 
effortless counting with a low-power objective lens. 
The selective influence of cultural methods is 
eliminated. 

The technique is of general use for soil studies. 
Bacteria, fungi and algae are stained purple and 
may be picked out quite readily against the green 
background of soil particles. 

The details of this method will be published else- 
where. 3 

: Y. T. Tamax* 
Boteny Bohool, 

University, Sydney. 

Agriculture School, 

University, Sydney. 


*Afsoleay Bactariologist to the Iannean Восюќу of N.S.W. 
+ Biologist to the Australian Nabonal AntaroGo Research Hr- 


J. 8. Вохтї 


+ Jones, P. О. O., and Mollison, J. H., J. Gen. Microinol., 2, 54 (1949). 
t Tohan, Y. T., Mature, 170, 888 (1953). 
t Bingh, B. N., Nature, 17, 502 (1946). 


The SorghumjMidge Diapause 

THB sorghum midge, Contarinia sorghtoola (Coq.), 
is an i rtant pest of grain sorghume in Qu 
where ita incidence and intensity of attack vary 
considerably from season to season and from early 
to late crops. Activity commences about two weeks 
after wet weather and high humidity, and crops 
flowermg at the time may suffer severely. In central 
Queensland, where the ramy season i8 concentrated 
in late January and February, the mid-season crops 
are often damaged whereas those flowering in March 
and early April escape the pest. Farther south the 
wet season is not so well defined, although the peak 
often coincides with late flowering. In these districta 
the midge is seldom a pest of early and mid-season 
ero’ 

Laboratory experiments have demonstrated that 
larval diapause is broken and midge will emerge after 
the infested material is thoroughly: wetted and inou- 
bated at relative humidities of 94-100 per cent, at 
temperatures of 25°-80° О. Emergence commences 4 
fortnight after wettmg, and may continue for в further 
four weeks. Under these conditions midge and ива 
parasite, Hupelmus australiensis Gir., have emerged 
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in appreciable numbers even from infested gram whioh 


had been stored for four years. 


These laboratory findings are being correlated 
experimentally with-midge behaviour in the field, and 
в full account will be published at a later date. 

Т. PABSUOW 
Department of Agriculture and Stook, MT 
Bnebane. Aug. 6. Ru 


Internal Infection of Tomato Seed by 
Didymella lycopersici Kleb. 


Pnxvious studies have indicated the rmportanoe-of 
qure Mn dandus еше GRE US о 
disease of tomatoes caused by Didymella lyoopersics 
Kleb. Hickman reported 25-84 per oent Infection 
of an outdoor crop wn from seed, a proportion 
of which was infe Schoevers’ demonstrated the 
presence of mycelium and pycnidia. of thé fungus on 
the seed coat and radicle of germinating seed, and 
Ogilvie* observed the fungus on the cotyledons and 
hypocotyl of tomato seedlings. 

These studies were concerned with the location and 
effect of the fungua after germination had occurred. 
There appears to be little Information, however, on 
the way in which the seed becomes infected and the 
location of the fungus on or in the ted 
seed. Since such information is likely to be óf value in 
determining the best methods of obtaining clean seed, 
a study has been made of the matter in the course 
of research now being conducted on the disease. 

Sections of naturally mfeoted fruit (var. Stonor’s 
Money-Maker) bearmg black lesions at the calyx end 
approximately j-1 in. m diameter showed. that the 
fungus had grown down xd pacente and invested 
many of the seeds. Sections of the seeds revealed the 
presence of numerous hyphm and pycnidia within the 
tissue of the funicle and also a more extensive internal 
invasion of some seeds. In these, the fungus had 


. grown beneath the outer seed coat as far as the distal 


end of the seed and had formed numerous pyonidia. 
The main mte of fungal growth was within the gape 
which form between the layers of the seed opat 
aa it matures. No fungal hyphm were seen in the 
embryo. Dried seed from infected frurt also oon- 
tained hyphs and pycnidia. all 
Following these observations on naturally infi 

material, ripe tomato fruite (var. Radio) were arti- 
finally infected at the calyx end with в spore sus- 
pension from an isolate of Didymella known to be 
pathogenic to tomato stems. After thirty days, seeds 
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infection similar to that described above for naturally 
infected fruit was seen (Fig..1). Isolations were 
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made of the fungus from the inside of the infected’ 
seeds, and it was found to be identical with that 


inserted into the fruit. 

Internally infected seed was found to germinate 
sb least вв well as comparable healthy seed. 

These observations and tal resulta im- 
dicate that the infection of tomato seed by Didymella 
ka not solely due to external contamination by spores 
but also involves internal fungal invasion. 

Юовотнү E. Етвнжв 
National Vegetable Research Station, 
Wellesbourne, Warwick. June 18. 
1 Hinkman, O. J., J. Pomol. end Hort. Sci., 88, 60 (1046). 
з Bohoerers, T. A. O., Med. Planin. Dienst, is Wageniner, 66, 12 (1034). 
* Ogilvie, L, Gard. Chron, 118, 71 (1045). 


Crystal Defects In Freshly Worked 
^ Surfaces 


RECENTLY, it has been 1 that the emission 
phenomena (Kramer effect) and the blackening of 
photographic plates (Russell effect) observed with 
€reahly Кей or evaporated surfaces of certain 
metals may be due to the presence of sites of low 
work function, since photoelectric emission can be 
observed in the visible range of light. 

Using:& number of overlapping optical filters of 
narrow band-width, the photoelectric response of 
such surfaces has been explored by means of an 
open-ended Geiger counter, operating in an air~aloohol 
mixture at 10 am. mercury, and it has been found 
that with aluminium (abraded and evaporated) and 
zine (abraded) an emission peak is present at a wave- 
length of 4700 A. БЫ эзме cee ای‎ 
Kound to be inactive these and other experi 
ments ib was concluded that this selective photo- 
slectric effect is found mainly with metals which are 
known to farm ‘exocess-metal’ oxides, such as alum- 
inium, zinc or cadmium, and that the effect is due 
a dae pea darrian E arise It 
ig suggested that the selective toelectrio effect 
5beerved, and other associated phenomena, are due 
о oxygen ion vacancies acting as electron traps. The 
mode of formation of these imperfections in metal 
dims, in the of traces of oxygen, 
‘a considered to be similar to that of ‘addrtive colors- 
sion’ used for producing F-oentres in alkali halide 
srystals. The centres formed in abraded surfaces, on 
ihe other hand, may result from the encounter of 
in ion vacancy pair with a metal atom. 

An oxygen ion vacancy is divalent; it would be 
xrpeoted, therefore, that it could accommodate one, 
^ro ar three electrons. From experiments on the 
umineeoenoe of zino oxide, three impurity-levels at 
3-1, 2-6 and 1:9 eV. are known to exist, and the 
3:0-eV. level is probably identical with the impurity 
evel at 2:64 eV. responsible for the selective photo- 
3leotrio effect at 4700 A. The centres may therefore 
oe identifled with oxygen ion vacancies occupied by 
zwo electrons. 

It a of interest to establish whether 
slackening of pho phic plates (Russell effect) 
юша be achieved deformed ionic materials such 
w rook salb. a E es урары эң 
of rook salt by sliding a hamispherioal steel specimen 
iver the surface. Blackening of photographic plates 
Q3 Шог) only oocurred after the deformed part 
X the surface had been exposed to the action of 
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X-rays. The formation of the image is not due to the 
action of hydrogen peroxide (Russell effect), as is the 
case with certain abraded and evaporated metals', 
since the interposition of a sheet of mica did not 
prevent b . It was concluded that the 
blackening of the photographic plate was due to 
luminescence centres which were formed during the 
irradiation of the deformed surface layer in 
the friction track.  Fig.'l(a) shows micrographs of 
three tracks on a rook salt made under three 
different loads and Fig. 1(b) shows the record obtained. 
Apart from the three black bands nding to 
the three friction tracks, a fourth band is strongly 
evident from & track made in a previous experiment, 
which had been thought to have been completely 
removed by washing the crystal with water. The 
fourth band indicates that deformation durmg the 
friction experiment extended to great depth. 
From the response to photographic bene of 
various sensitivities, the range of wave-lengths within 
which the luminescence lies was estimated to be 
approximately 2000-8000 A., i to в 
radiative transition of between 4 and 6 eV. This 
oould be explained by в transition of an electron 
erther from the F’-band to the valency band, or from 
the conduction band to an acceptor level of the 
V-oentre type. 
L. GRUNBERG 
K. H. R. Waraur 


Lubrication Division, 
Mechanical Engineering Research Laboratory 
(Department of Scientific and Industrial Research), 
Thorntonhall, Nr. Glasgow. 


1 Grunberg, L., and Wright, K H. B., Nature, 71, 900 (1083). 
* Miller, P. H, "Bemieondnoting Materiam" (edit. by H. 
H Butterworths, London, 1951) 
* Grunberg, In, and Wright, E. H. E. Nature, 170, 466 (1962). 
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Spontaneous Ignition of an Inflammable 
Gaseous Mixture on Release from 
Compression 


Tum ‘shock-tube’ method of producing one- 
dimensional shock waves has found many applications 
In recent years. It waa first used by Vieille! to study 
the establishment and tion of discontinuous 
waves in columns of ar. соза Bhepherd* 
applied the method—in their ‘bursting-diaphragm 

tus’—to examine, by means of schlieren 
Photography, the nature and spread of the dis- 
continuous disturbance in the expansion chamber. 
Their results? shock-wave speed and air flow 


considered, for example, 
by Hertzberg‘ in the United States, and by Lukasie- 
wioz* in Canada. A shock tube has also been used by 
Perry and Kantrowitz'! for demonstrating the lum- 
inosity caused by an intense shock wave being 
propagated in air. Rboent devel have been 
directed towards the use of the shock tube for the 
generation of shook waves of high Mach number, and 


some experiments, 
is to offer perhaps an explanation of these that this 
communication ia made. 

The underlying purpose of Payman and Shepherd’s 
"investigation was io study, in & simple way, the 
ignition of a gas mixture by a shock wave 


oxygen and with ethylene — oxygen mixtures in the- 
bursting-diaphragm apparatus (made of drawn steel 
tubing 2-5 om. in diameter, i ie dm 
expansion chamber, and air in the 

chamber) has already been published’. Танап by 


the shook disturbance released by the rupture of the c 


' diaphragm was obtained over a wide range of oxygen. 


оса to cause ignition. 
For moet of these experimenta diaphragms of 

were used ; ШЫН Waal Aled. оца when ‘Colo: 
phane' (and even strong paper) was used and also 
with some mixtures, when the disturbance released 
by the rupture of the diaphragm had to traverse a 
column of air before reachmg the explosive mixture ; 
these experiments showed that ignition was not 
associated with any frictional or mechanical effect 
arising during the actual rupture of the diaphragm. 
The far end of the expansion chamber was fully open, 
go that preasure-pilmg effects associated with a closed. 
end did not arise. Indeed, the schlieren photographs 
showed ignition was caused near to the diaphragm. 


1,100 Tb. per sq. in. ; ra 
in that a stab of flame observed (through windows 
in the expansion chamber) near the diaphragm did 
not develop into an established explosion accompany» 
ing the disturbance aa it was propagated through 
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the column of mixture. соо ue En ева 
suggested that the spread of flame was ted by 
an air gap interposed in the columm of mflammable 
mixture by the dissolution of a vortex ring of air 
(from the compression chamber) travelling initially 
through the column of mixture, this vortex being the 
pioneering effect released when the diaphragm rup- 
tured, by shearing cleanly around the periphery ой 
the arole exposed to pressure. The formation of the 
vortex was & purely mechanical effect, and it always 
oocurred. With sensitive or with strongly а 
mixtures, the explosion was readily transmi 
the gap, but this was not so with methane — gir aie, 
tures. Thus, the failure to establish flame in the 
latter mixtures might not have been dus, Lege he 
ка шшс ше ene eee of the shook 
Experiments made to verify this explanation 
brought Баһ an MESSAGE р henomenon. 

It seemed reasonable to man (though it would 
not provide conclusive proof of the explanation) that 
if the vortex could be made to consist of an explosive 
mixture, ite dissolution would not break the ооп. 
tinuity of the inflammable column of methane – ai 
in the expansion chamber. The apparatus was there- 
fore modifled во that the compression chamber could 
be filled with an explosive mixture, in the first place 
of methane and oxygen. The static bursting preasure 
of the diaphragm was known to within a few pounde 
ee re E 
roughly the required mixture could be oaloulated. 
The oxygen was introduced first and then, quite 
slowly, methane was passed in through a perforated 
tube held along the chamber until ultimately 
the diaphragm burst. The exact composition of thi 


air mixture. Very violent explosions, with flame 
ing far outside the open end of the expansion 


of interest, however, is that equally violent explosions 
were found to оосо“ when the open expansior 
chamber contained only air. 

This finding that ignition oould oocur when t 
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and non-ignitions were sometimes obtained at 
which were expected to give ignition. 

It was found that the pressure on the release of 
which ignition occurred. became progressively higher 
as the expansion chamber was shortened. Neverthe- 
less, ignition was obtained with mixtures released 
directly into free air (for example, with a mixture 
oe a E EE 
poene тш и E 

A photographio investigation of кыш. ofa 
mixture released from compression has not yet been 
made; however, ignition probably arose as a result 
of heat tranafer from the air compressed and heated 
in the shock wave to the contiguous layers of ex- 
Еее mixture (at first cooled by expansion) that 

armed the driver piston. There was no perceptible 
delay before ignition. 

I$ seems possible that Hertzberg and Smith's 
results were confused by the оосштепое, in some 
experiments, of spontaneous ignition when the 

was before explosion had spread 
throughout the mixture in their compression chamber. 
Shock-tubes designed to operate on this phenomenon, 
with suitably chosen mixtures, might indeed extend 
ا‎ scope. Energy losses during explosion would 
be minimized, and the design of the tube itself might 
be simpler since the streasing of the tube would be 
leas severe. 

I wish to thank Mr. A. H. A. Wynn, director of 
the Safety in Mines Research Establishment, 
af Fuel and Power, for permission to publish these 


resulta. 
(The late) W. О. F. Sumenugp 
Safety in Mines Research Establishment, 
Harpur Hill, Buxton, Derbyshire. 
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June 9. 
1Viellle, P., Mer ene aa, Ld 
' Payman, W., Shepherd, W. О. F., Sixteenth Annual 


MC Ec e EAE M.8.0., London, 1998). 
Bade зорко, ros. В; F., communication to Royal 
ШТ Roy. Boc, A, 198, 103 (1946). 
anos A Aeroneut. Soi., 18, 803 (1951). 
Ms ep J., National Aeronautical Ewiablhment, Canada, 
> Варо Мо, 15 (1953). 
* Perry, В. W., and Kentrowita, å., J. App. Phys., SA, (7), 878 (1051). 
т Hertaberg, А. and Amith, W. H, J. App. Phys., 86, (1), 180 (1964). 


. W. O. F., Third В on “Oombashon, Flame and 
us co ae USA, 1948).  - 


Use of Adsorption Columns in the 
Analysis of Emulsions stabilized with 
Nor-lonic Detergents 


DETERMINATION of the constituents of emulsions 
stabilized with non-ionic has been hitherto 
restricted by the lack of а sati method of 
quantitative separation. Following the methods out- 
lined previously’, a separation of such emulsions has 
been achieved and shown to be quantitative. 

Using columns of 'Bio-Deminrolit' (an intimate 
mixture of 'Zeokarb 225’ and ‘De-Acidite FF’) of 
40-60 mæh, lation of lanclin/‘Lissapol № emul- 
sions containmg up to 1 per cent of sodium chloride 
gave clear liquors, which on evaporation left no 
residue. Columns containing powdered animal char- 
coal as an added adsorbent were equally affective, 
but although the grease could be removed quantita- 
tively, the “Lissapol N’ was held too firmly for success- 
ful solvent elution and, eventually, charcoal was 
omitted from the columns. 

Preparation of the oolumns involves Soxhlet 
extraction of the resin with the solvents to be used 
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for elution. The columns were prepared in the dry 
state in tubing 1:5 am. diameter to give & length of 
Horus d 10 em. when wet. Satisfactory volumes 
of eluent were found to be 10 ml. for each 1 om. length 
per oent-aqueous ethanol gave 
quantitative of ‘Lissapol N', estimated by the 
method of Oliver and Preston’. 8 elution 
with trichlorethylene gave reproducible resulta for 
removal of lanolin. These two fractions were also 
acteristio infra-red absorption spectra. 

It would a that the first step in breaking 
the emulsion is the removal of stabilizmg electrolyte 
by the mixed resin, followed by adeorption of the 
grease and detergent. Evidence has been obtained 
that & chromatographic separation of grease and 
detergent occurs during elution with aqueous ethanol. 

This has been applied to the analysis of 
‘Lissapol N’/mineral oil ( Cl&vus oil 27) and 
'Lissapol N'|vegeteble oil (olive oil) emulsions, giving 
в 100 per oent recovery of ‘Lissapol № m all cases. 

The method was further extended to the analysis 
of a ‘Lissapol N? /soap lanolin emulsion by using two 
separate columns. The ‘Lissapol № waa separated as 
above оп a column of ‘Bio-Deminrolit’ and eluted 
clio E aqueous ethanol. Soap and lanolin 

separated and estimated on в oolumn of 
оокат 225'|coharooal, as described in a previous 
communication. ‘Lissapol N’ is strongly adsorbed by 
the charooal and is not removed when oluti ie 
fatty acid and grease componenta of the em 
A more detailed dooount of this work will be pub- 
lished elsewhere. 


T. GummsN 
R. P. HARKER 
F. O. Howrrr 
Wool Industries Research Association, 
Torridon, 
i , Leeds 6. 
August б. 


S Hae Us HMDKC Мы Teen di, Уйне ЫЗ. ОЧ 
1 Oltver, J., and Preston, O, Wetwre, 104, 242 (1049). 


Electrophoretic Movement of Higher 
: Fatty Acids on Filter Paper 
ATrEMPTS at the separation of higher fatty acids 
by paper chromatography have not, in the main, been 
successful, although Isherwood and Hanes! have 
studied the problem im relation to a number of 
straight-chain fatty acids, and Nunez and Spiten* 
have evolved a technique, using paper impregnated 
with olive oil, for chroma separation of such 
compounds. Apart from other considerations, the 
low aqueous solubility and the low dissociation 
constants of these acids presented the problem of 
an indicator which would be sensitive enough 
to enable their presence to be detected on paper. 
It has been found that the methyl red/b ymol 
blue indicator of Duncan and Porteous" permite of 
the detection of small amounts (for example, about 
80 ugm. of Oft) of acids up to О, on paper. Consider- 
ably more care is required, however, in the colour 
development with the higher acids than with the 
lower members of the series. 
The present work deals with the movement of 


‚ straight-chain acids from Су, to O,, in ammonia 


solution, on paper, in a closed vessel under electro- 
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phoresis, and it has been shown that the observed 
rates of movement, under 6 V./om., for the С, Oi, 
Cio Cig, О, acids were respectively 4-5, 1-5, 0-38, 
0-07 and 0۰0017 am.[hr. These observed velocities 
are presumably the result of the electro-endosmotic 
flow (approximately 1:6 om /lr.), a differential 
sdsorpticn of the adda on тара resulting in a rat 
of Ry values and ionio mobilities of the organic 
acid anions. When these mfluences are taken into 
account, the ionic mobilities would appear to be 
e ae 16-4 and 13:9 x 10 om_/seo./V./om. for 

О,,-О„,. respectively. It is not possible to sa 
directly .what the figure for C,, would be, Because 
this acid is adsorbed so strongly on paper that we 
have been unable to determine its Ry value under 
the tal conditions ed with the other 
acids, but the extrapolated value is of the order of 
13-0 x 10-* om./seo./V./am. 

The above resulta for ionio mobilities may be 
compared with the corresponding figures of Ganiok* 
and McBain et al. (see Fig. 1). 





' 8 10 18 14 16 18 
Acid carbon atoms С 

Te p ine pujas ос ашышы die 
о =O, ea: ene Dy Othar чола Gontok (2); MoBat. 
Oleic, elaidio and steario acida move at similar 
rates, and no seperation of these from one another is 
possible; but it has been demonstrated, by the 
above electrophoretic method, that lauric and 
royristic acids are present in oleic acid В.Р. to the 
extenta respectively of 0-04 per cent and 1-5-2-0 per 


cent. In addition, another acid, so far unidentified, - 


has been found in oleio acid B.P. which moves mare 
quickly than C,, and more slowly than Oi, The 
existence of this acid was oonfirmed by ohromato- 
graphy*. A full account of this work will be published 
elsewhere. 
A. Jons С. BARNETT 
D. К. Sru 


Division of Agricultural Biochemistry, 
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Production of Electric Power mixing 
Fresh and Salt Water in the Hydro- 


electric Pile 


Waan a volume V of a pure solvent mixes irre- 
versibly with a much larger volume of а solution 
the oamotio pressure of which is P, the free energy lost 
is equal to PV. The oemotio preasure of sea-water ia 
about 20 atmospheres’, so that when а river mixes 
with the sea, free energy equal to that obtainable 
from a waterfall 680 ft. high is lost. There thus 
exists an untapped source of power which has (во far 
as I know) been unmentioned in the literature. 

eee methods (using osmotio and other 
forces) which might, in theory, be used for obtaining 
power by reversibly mixing fresh water and see- 
water. In any such process, the extraction of the 
energy will cool the liquids by a fraction of a degree. 
The one which a most practicable depends on 
the ionic nature of salt and uses membranes (inoor- 

porating ion exchange resins) selectively permeable 
to ions of one sign or the other. If such a membrane 
pa a two salt solutions of different strengths, 

cam difference appears acroas it. 

alternate layers of salt and fresh water are 
separated by alternate basic and acidic membranes", 
the membrane electromotive forces (each of order 
80 mV.) are effectively connected in series, and an 
e.m.f. large oompered with electrode polarization 
voltages oan be built 

An apparatus (the зок pile’) has been 
constructed ; in it 47 acidic and 47 basic membranes, 
each 8 om. square, are separated by 98 spaces each 
1 mm. thick. Fresh and salt water pass through 
a system of holes and washers and flow across alternate 
spaces between the membranes, and current is led 
off from at the ends of the pile. A 
continuous supply of electricity -ia thus obtained. 
The fresh water becomes alightly salt during ita 
pue en Mie Tia ani M re сеча 

the pile accounts for about 90 per coent of the 
salt transferred. 

"The maximum emf. obtained has been 3-1 V.; 
the membranes used (of polythene mixed with reains 
based on cross-linked polystyrene) have resistivities 
higher than those of the pure resins, and give the 
pie an internal resistance of about 250 ohms at 
10° С. The maximum external power obtained has 
‘been 15 mW. (at 39° C.). 

The internal resistance is- higher, and the power 
output is lower, at low temperatures. The pile is 
therefore likely to be more eoonomio in & warm and 
equable climate. Its economics probably hinge on 
the time for which it will run before the membranes 
need replacing or the interior needs cleaning; the 
present pile has run satisfactorily for threo months 
on 27/9 sodium chloride solution and, tap water. 

This work was carried out at the Chemical р 
Laboratory (Department of Scientific and Industrial 
Research), by permission of Director of which 
this communication is published. The gift of mem- 
branes by В.Х. Plastice, Ltd., and the assistance of 
the National Research Development Corporation, are 


RH. E. Parris 


1 Akaye, Y., Bull. Chem Soc. Japen, 14, 55 (1959). 
1 Pattie, В. H, Brit. Pat Apploation 1939/63 (Jan 22, 1053). 
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FORTHCOMING EVENTS 


(Meeting marked wi an asterisk * is open (o the public) 
Monday, October 4 


gem Ped ала, Pandom, Wil арк 


побит Um Оизыпан, тиру, Lowpom Sucriom (joint meeting 
acon! Hoy EA ir, c Onmasnr, 
S tbe быш! London. W1) 


наф October 4—Wednesday, October 6 
Swiss Тири лт, OOXOINEION FOR Stuprore HAIL FORMATION АЖО 


Har, Prarvaorrion (at i Interna tional 
ДР (at سس‎ Symposturm on ““Hrperi- 


Tuesday, October 5 


IxzrrrUTION OY Gas HorGnowes (at the Royal Instituton, Albe- 
marie Btrest, London. W.1), ab 6 p.m.—Dr. Alexander Fleck—Aurdoch 
Memorial Lecture 


Wednesday, October 6 
PHYSICAL Sooper, 


GROUP and MICROBIOLOGY UP, Soolety, Burting- 

ton Bı , London, W.1), at 6.30 p.m—Dr. F. Wormwell 

and Mr W. Farrer: on the 
etae", 

'Bocumr FOR ANALYTICAL Guay 14 tho Royal Society, 
ington House, Й W.1) 6.45 p.m —Dr. H. K. N. H. 
Irving and Mrs. H. B. : ‘Theoretical Basia of 
Tests and thek Appl on to some Potential Reagents for 
Meta"; Dr. H N. H. anda R eat равона: 


Thursday, October 7 


IxsrrTUTION OF HLAOTRIOLL HNGINENRS (at Savoy Place, London, 
W.0.2), ab 5.30 pm—Mr. J. Nodes: Presidential Address. 
Or MALA. LOXDO Koor LOL Baotion fet 4 Grosvenor 
Tanin, BW), at 930 p-m.—CObatrman's : “Bome 
Men of Metallurgy". 
in E OF сеат LONDON PATIO (es Hin Dou: 


ind dome 


Thursday, October 7—Saturday, October 9 


БООШТҮ FOR WATER ТЕЯАТИНКТ ир HIAXDEALTION (аф Bourne- 
moath).—AÀutumn Meeting. ‹ 


Friday, October 8 


ROTAL AgTROXKONI ‘at Burlington House, РіссайШу, 
London, W.1), roa digas deus, 


APPOINTMENTS VACANT 


APPLICATIONS are invited for the following appointments on or 
before the dates mentioned : 


to work on of biological 
Ful: р s ы Оа 
Fulham Road, B.W.3, “Physical (October 9). 
tthe Boars he элш 
The , Amociation of Universities of 
wealth, 5 Square, W.0.1 (October 15). 
уку ‘with good experience of 


o aS ud ) 
РЕПО РАТ, bacteriological experience) 
OF THE G IxsrrrCTR OF MIOROBIOLOGY— The Beore- 
October 18). = Y iix 
Collegr, Singleton oo Bea ( Е "e р 
SENIOR LECTURER IN ANTHROPOLOGY at the U of Western 
Anstralia—The Secretary, Association of Universities the British 
Jommonwealth, 5 Gordon Square, London, W.0.1 (October 80). 
SENIOR Rau OH FELLOW (with a first-class in phyues or 
мош] eng and extenatve preferably 
high and olectronis techniques) FELLOW 
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ledge of German and French with library ) IN THR 
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AGRICULTURAL RESEARCH 
UNDER REVIEW 


НАТ very useful, if sometimes rather perturbing 
body, the Select Committee on Estimates, haa in 
its latest report* turned its attention to agriculture] 
research in Britain. It visited some of the research 
stations and examined some of the directors as well as 
the chief officials of the Government and other bodies 


; also a financial appendix showing the 
funds provided for the various research institutes for 
the sessions 1953—54 and 1954-55. The inquiry was 
directed to “the administration of, and expenditure 
on, agricultural research by the various Departmenta 
and organizations involved, but did not extend to 
the organizations ooncerned with the practical 
application of the resulte". The Committee further 
decided that policy and the saseemment of the 
scientific and practical value of the work being done 
lay outaide ita terms of reference. It is highly 
gratifying to learn that the Committee “found no 
evidence of waste or inefficiency in the running of 
the individual institutes they examined". It did, 
however, find the overhead organization complex 
and cumbersome and suggested some simplification. 

The complexity arose from historical reasons. 
Agricultural research in Great Britain is much older 
than Government interest in it. Rothamsted was 
founded in 1848 by a private landowner, John Bennet 
Lawes, and was carried on entirely at his private 
expense until 1889, when he transferred it to a 
Truss which he established and endowed and which 
is within the jurisdiction of the Public Trustee: it 
received its first Government grant in 1911. Long 
Ashton was started in 1893 under the mis of the 
Bath and West and Southern Counties Society in 
the grounds of a Somerset landowner, Mr. R. Neville 
Grenville, .for the purpose of introducing scientific 
methods in the making of aider ; when ita supporters 
wanted to put it on а permanent basis they were 
advised to form themselves into a limited liability 
company of а non-profit-making character under 
licence from the Board of Trade in conformity with 
the Companies’ Act of 1807. The Cheshunt Experi- 
ment Station was started in 1914 by a group of 
gisashouse growers: they, however, were advised to 
register under the Friendly Societies’ Act, though for 
the new Station ab Littlehampton they are to be 
reconstituted under the Odmpanies’ Act. Other 
stations began as departmenta of a university ; 
others, again, were founded by the Development 
Commission about 1912. From 1911 onwards these 
institutes received grants from the Development 
Fund, through the Ministry of Agriculture ; but they 
had other resources also, usually grants from county 
councils and subecriptions or donations fram societies 
or individuals interested in their work. 

The receipt of a Government grant necessitated 


_ submission of the programme of work, estimates of 


тт from the Select Committee on Estimates, eto. 
Session 1 Аааа) Research. Pp. Їй, (ILEO) Gs Gd. net 
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- cost, final accounts, and report on work done. 
Serious difficulties rarely arose so long as the Govern- 
ment grant formed only a moderate part of the whole 
inogme : : directors and the officials concerned were 
on very friandly terms and could satisfactorily settle 
_ Matters. in advance of the formal ocarrespondence. 
The system worked in the usual English fashion in 
spite of some illogical features. Indeed, it was во 
successful, and the research institutes expanded so 
. greatly, that by 1081 ib was felb neoemsary to set up 
the Agricultural. Research Council to act as scientific 
adviser “to. the Development Oommission and the 
Ministry, to advise the agricultural departments on 
the programmes of the research institutes, to review, 
co-ordinate and facilitate all agricultural work in 
progress and to initiate new investigations where 
gaps required filling, for which purpose it had funds 
of ita own and oould set up its own stations and 
unite. The Council consists of fifteen members : nob 
leas than ten are chosen with the approval of the 
presidens of the Royal Society for their eminence in 
science; the others are agricultural. Directors: of 
research ‘institutes are not, in fact, appointed. 
The steep increase in cost and the rapid increase 
in the amount of work has necessitated an enormous 
increase in the grants (see accompanying graph). Up 
to 1918 the total annual grants had been sbous 
£80,000 a year; by 1944 they somewhat exceeded 
. £500,000 ; by 1951 they were well above £3 million ; 
and for 1954-55 nearly £6 million. The Government 
grant, formerly only a fraction of the total income of 
the research institutes, now amounts to 98 per cent or 
„more of the total, and the Committee considers that 
this justifies closer examination of the relations of 
the institutes to the Government. The present 
relations can only be described as histarical accidents. 
Of the thirty-eight stations reviewed, two are 
directly controlled by the Ministry of Agriculture, 
fourteen are independent but come under review by 
the Ministry jointly with the Agricultural Research 
Council and fourteen are directly under the latter 
body. Of the independent institutes, neither Ministry 
nor Oounoil is represented on the governing body of 
Rothamsted, the Ministry has two representatives on 
that of Long Ashton, and it appoints all the governing 
body of the Agricultural Engineering Institute. In 
short, ' there is just that kind of administrative 
untidiness that a committee would enjoy straighten- 
ing out—or recommending that others should do it. 
In point of fact, the untidineem is not as serious aa 
it looks. The Ministry’s chief work is administration 
of ‘the various Acta dealing with agriculture; but 
some of this work—such as plant and animal diseases, 
seed testing, quarantine—noecessitates investigations 
which are much better oarried out on the spot under 
the eye of the officer concerned than delegated to а 
research institute miles away. Moreover, the Agri- 
cultural Research Council has cognizance of all the 
research work in all the institutes, either directly or 
through its committees : there need be no overlapping 
ignorance of what is being done elsewhere. 
The Select Committee on Estimates, however, was 
Agricultural Research Council is described as в sister 


October 9, 1954 


VoL. 174 





ТТЕ 
[SETTE oe 

















body to the Department of Scientifio and Industria 
Research, which draws ita revenues largely from.in- 
dustrial concerns ; and the question arose whether the 
farming industry oould not contribute in like manner 
to the оов of the agricultural institutes. This wae 
found to be impracticable; indeed, Government 
granta had dried up rather than stimulated voluntary 
financial efforts. І 

The Committee was much impressed by the fact 
that no one body is charged with the oversi о 
the total expenditure on agricultural research. Thi 
Ministry’s share of. expenditure comes out of th: 
Vote, and the Council's by direct negotiation witt 
the Treasury; but the Committee found no on 
whose duty it was to add up these quantities for the 
purpose of ascertaining the total. The Committee 
is strongly of opinion that overall savings could be 
effected if all the institutes could be brought ‘under 
one hat’, either the Council or the Ministry. The 
institutes’ representatives preferred the Counoil: ій 
had more understanding: of soientiflo work, more 
flexibility, and was quicker in action. Ab present the 
scientific staff is under Council regulations and the 
non-scientific staff under those of the Ministry ; these, 
however, are quite unsuited to a research institute. 
Some of the witnesses were rather perturbed by 
the fear that they might be brought more directly 
under the Oounsil than hitherto they have been. Bc 
long as the Council remained & purely advisory body 
the eminence of its members and their persons 
friendships among the staffs of the institutes gave t 
special value to any criticisms or suggestions they 
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made in regard to the work being done. But, as was 
pointed out to the Committee, the Council, in its 
recent booklet, ‘The Agricultural Research Service”, 
describing its activities, now claims to ‘supervise’ 
the State-aided research institutes. The Oxford 
Rictlonary gives as one of the meanings of this word 
‘to superintend”, and this in turn means ‘о have 
or exercise the charge or direction of". Is this what 
the Council is aiming at ?- The institutes have their 
own governing bodies chosen for their special know- 
ledge of the subjecta dealt with, and it would be a 
heavy loes if they were abolished or so weakened 
that no busy man would oonsider it worth while to 
serve on them. Sir William Ogg suggested that the 
happiest relation between the Council and the 
institutes would be that of the University Grants 
Committee’to the universities, and this idea oerteinly 
seems worth following up. Alternatively, the relation- 
ship of the Medical Research Council to its institutes 
might be worth studying. The Committee took ib 
for granted that the large Government grants neces- 
sarily entailed loes of independence ; but claims that 
“the system of direct administration by the Agri- 
cultural Research Council promoted greater flex- 
ibility both of admmistration and of the research 
". The Oommittee expressed its belief 
that “this oould be done without interfering with 
the supervision at present exercised by their 
Governing bodies". It all turns on what exactly is 
meant by “direct administration”. One member of 
the Committee suggested that there should be on 
the Counci а non-specialist “buaineas brain” to 
"judge between what is necessary and what ів not”. 
Any attempt to do this could lead only to disaster. 
Publio expenditure on agricultural research is now 
on во large a scale that full inspection of accounts 
must be, and indeed is, willingly accepted. The great 
problem is to find в system that satisfies the canons 
of sound finance without interfering with the freedom 
of action essential to the proper conduct of scientific 
investigation. The Committee learned that Ministers 
have this under consideration and therefore felt 
precluded from bringing it within its purview. 
Our present system no doubt needs tidying up; but 
it haa, in fact, worked without waste or inefficiency 
as the Committee recognizes, and, we may add, it haa 
produced a volume of work that in ite relation to 
the available resources will bear favourable oom- 
parwon with any done elsewhere. 
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SCIENCE AND LIFE 


The Nature of Science and Other Lectures 
о ста o В . vii4-88--2 plates. (San 
Marino, Calif, Lib 1954. 
2 dollars. huntington i 
owe to the Trustees and Friends of the 
Huntington Library this last testament of one 
of the greatest astronomers of our time. The six 
lectures contained in the book are divided mto two 
groupe—three on the nature and meaning of science, 
and three on scientists and war. Science to Edwin 
Hubble was the adventure in which man, equipped 
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Noa TE senses, explores the universe around 
him. 

individual, knowledge accumulates through the ages 
and can be passed on from one generation to the 
next. It piles up against some barrier, until a weak 
spot is found by an alert research worker, often one 
who is following & by-path which has stirred his 
curiosity. Exploration sweeps forward, guided by 
existing knowledge; old theories are revised, and 
new theories are formulated aa temporary working 
hypotheses. New laws may be derived to be tested 
by further observation and experiment. t 
The success of the scientific method is illustrated 
by в quotation from George Sarton: “Тһе saints of 
to-day are not necessarily more saintly than those of 
a thousand years ago: our artiste are not necessarily 
greater than those of early Greece ; they are likaly to 


not necessarily more intelligent than those of old ; 

yet one thing is certain, their knowledge is at once 

more extensive and more accurate. The &oquisition 

and systematization of positive knowledge is the only 

human activity that is truly cumulative and 
ve", 

A by-produst of science is technology, the appli- 
cation of the results of science to the service of 
mankind. Hubble gives an account of the amazing 

wth of industrial research in the United States 

ios male aA en In this connexion he 
иы "page knowledge, which can be used 
for evil as as good, has swept across the danger 
level, so that men are now in & ition to wreck 
the civilization of the world. The lecture in the 
book, “The War that must not happen", gives в 
grim account of what may take place if we leave our 
new knowledge at the disposal of traditional politics. 
Hubble was no pacifist. Before the days of Pearl 
Harbour, he was ing with all his might the duty 
of the United States to enter the Second World War 
and to pay whatever price was necessary to Beoure 
liberty for the world. It was with the utmost 
reluctance that, when war came, he obeyed orders to 
apply his scientific knowledge to problems of ballistios 
ee cd ка, 

tates artillery. But he learnt at the Aberdeen 
зай Ground what it meant to face the problems 
of active warfare un : “The army would 
come to us with an urgent problem that had arisen 
in the actual fighting. I would say, ‘We don't know, 
but of course we сап find out’. ‘Go ahead, find out’, 
the army would say. ‘All nght. It will take во many 
men, во much equipment, so much time if we stop 
other work and give it priority’. ‘Time’, the army 
would gay, ‘hell, we have to oeble the answer 
to-night’. 

It is clear that Hubble would have supported 
wholeheartedly research work to face in advance the 
problems of the next war, if it should come. But he 
clearly saw that the modern war of technology is 
suicide for both sides. War must be if we 
are to enjoy the potential bleasings of new knowledge. 
Hubble was clear that treaty agreements are not 
enough. He saw one possible solution—a world 
authority armed with a police force for the strictly 
limited purpose of preserving order among the 
nations. It is the responsibility of all individuals to 
work to this end—to read up the subject, discuss it 
and urge the politicians to accept it. The necessity 
for decision and action is here and now. “We may 
елын тер eae 
civilisation and life itself.” . J. M. STRATTON 
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THE , CLEAVAGE IN EUROPEAN 


SCIENCE 


Die Krisis der Europalschen Wissenschaften und die 
Transzendentale Phänomenologie 


Hague : 
28.50 guilders ; cloth, 27.50 guilders. 
this sixth volume of '"Huseerliana", one is faced 
with a fact which must be reckoned with before 
sg ES OEE a ee 
for that matter, even of stating ite purpose. 
ur Gee i Ian Ri duae Lie ot 
an aot of faith ; кшн T 
and в y, united in one complex 
t, and together by strong ties 
urgency. appears (as often before) m the role 
of an Old Testament prophet, tellmg the savants of 
Europe what has gone sadly adrift, and how yet all 
may oome right in the end. To read this book (the 
Gene DAN еше omens аа Grae pu DR 
ав the massive prose of our own John Ruskin, 
in some ways not unlike it) is to listen to a cathedral 
organ, sounding ita deepest notes, reverberating and 
undergoing all manner of reflexions as their waves 
ascend from nave to triforium. 

ha ue es or aes аса 
is seen to consist in the perception of в rift between 


ectivism. 
cleav: itself more than the tenete involved which 
ia at root of the development of all subsequent 

thought. 

As Dr. Walter Biemel so well says in his intro- 
duction, the operative phase of the work is the subtle 
contrast between sections A and В of Part M, 
wherein phenomenology itself is the only escape from 

the dilemma : rn Ms EM D Мел А-та 
bey". The latter, nevertheless, needs adjustment to 
the appropriate Methodik if it ix to be effective. ‘The 
sense of awareness ів introduced by the oall to 
philosophy to make mankind awake to the spiritual 
nature of ite end. There is obviously a strong teleo- 
slant in all this, at one with Husserl’s venera- 

tion for much of the Aristotelean tradition. In fast, 
he stresses what ia well known when he asserts that 
the basic contribution of Greek thought to the world 
was ite enthronament of theory, not only, во to say, 


no-man’s-land. are likely to be found the 
logical of science (Ssnneaf ), 
which have too long remained i 


which, thus ocoluded, have tended to deprive modern 
воіепое of much of its meaningful content. In а 
word, why scientists do this or that is, fundamentally, 
more important than how they do it. 

Odd as it may seem, there is a very healthy 
‘muscular’ element at work in all this erudition, as 
. Witnessed by Huseerl's spontaneous denunciation of 

& certain type of + tstischen Snobismus, oon- 
nected clearly in his mind with the exoesses of higher 
education. Making every allowanoe for the prolixity 
of Teutonic expression, this is always a valuable 
lesson, and leads on naturally to the easence of the 
‘cure’ to which Europe should submit. In the present 
book, this appears in the text of в lecture given in 
May 1935. While science and philosophy remain 
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‘separated’, there is little chance of healmg the 
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niques. When one observes that the gist of all this 
was unded at Vienna nearly twenty years ago, 
it is only too manifest how perfectly it describes our 
present distreases. Not in vain maybe did Husserl 
once again assume the part of a seer. 

Yet, to British ears something very like this waa 
said (and majestically said) a full century ago in 


regardless of gain or lows. But he went further: he 
said that if, by the exolusion from the curriculum of 
some gap is left un- 


ledges will be ‘tempted’ to spill over into it, and thus 
ultimately to obliterate the original concept. How 
olose this is to the rift between the two domains 
taken by Huseerl as the primary cause of Europe's 
malaise. Then comes his tion (in effect) for 


prescrip 
ied GEA ek E A Gu oe 
ing a watchful 


eye on the prooem ; and, above 

all men should not weary. do transcendent 

MM Dime (within limits) a common way for 
mankind to 


are useful which 
to enjoyment. 
revenue; by enjoyable, where nothing &oorues of 
consequence beyond the using.” 

F. I. Q. RAWLINS 


PRINCIPLES OF THE 
MEASUREMENT OF COLOUR 
The Sclence of Color 


and Oo. Lid., 1058.) 63. 


HIS i work Pia the Committee on 

Oolorimetry of the Optical Society of Amerioa 
gives an authoritative statement of the lee 
upon which the measurement of colour is based. е 
text has been compiled by a number of distinguished 
American 


many experienced in the measurement of oolour will 
find а clarity of ideas often lacking in lesser works. 
Mire veio аот Milagre Boneh 

The first chapter provides a history of colour w 
in prehistoric times, and in further chapters 


that this vast fleld has been completely 
in 840 pages, but the principles of the 
subject are well set oub. 

The book is one of principles issued by authority, 
and ва such might be called '*The of Colour" 
except that the modern meaning of word tends 
rus ud eri petendi ad e 
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e on e ee о 
means in evidenoe here. The narrative is humbly 
writtan, and the authors have olearly been striving 
о eliminate statements and to give well- 
nformed references to the alder workers where these 
ые relevant. The ideas given here so clearly will 
mable many & worker in the fleld of colour to tidy 
ap his own mind and liberate himself from loose 
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sbinking. 

Chapter 1, of the history of colour, is followed in 
Jhapter 2 by а survey of the whole field in general 
*erme. This is illustrated by a number of colour 
plates built from Munsell papers. Chapter 3, on the 
anatomy and physiology of the eye, deals mainly 
ee ee ee 
зав been called ph rue рга Cer epi 

logical Oonoepte". 
Weber's law, dark 
wWaptation and flicker date and an account of colour- 
оа ee ioe ырс 
The final Cha , 7, 8 and 9 deal with the tech- 
taan afola ey fale Ohapter 6 on the measure- 
nent of radiant energy is followed in Ohapter 7 by 
im acoount of the standard luminosity date and 
‘elated subjects, an explanation of the three-oolour 
nethod of colormmetry and the use of the chromaticity 
liagram. the calculations 


nipplemented with tables. Few books on colour will 
ontan so much useful numerical information. In 
Jhapter 9 colour-measuring instruments and standards 
ae discussed. 


In such & work one looks for the very best, and it 
в в pity that the presentation is not uniformly good. 
Jhapters 7, 8 and 9 are well set out and readable; 
but the reat of the book, aside from Chapter 1, is 
Tull, and only someone with missionary fervour could 
«ead ib through completely. е а of stb émet 
cun e чең ы йыш уу ыс оу and 
mieresting reading. tation of Chapters 4 
and 5 is particularly mie are only eleven line- 
irawings and one colour plate for 72 pages of double- 
*olumn text, and this alone would bring many & 
reader to a halt. ө whoa Wio peimiing ш Hood, 
but the colour plates are not up to the standard 
К for & book оп the measurement of oolour. 

mechanisms will 


inlikely ever to read it completely; but for the 
Shoughtful oolorimetris& it із а statement of basio 
principles for which he has long been waiting. 

L. О. Тномвон 


BRIDGES 


The World's Great Bridges 
Ву H. Shirley Smith, Рр. xi+180+448 Бесе 
(London: Phoenix House, Ltd., 1958.) 15s. net 
a rol authority on & оао) oan Apai 
the time to write & book about it for the general 
*eader, there is a chance that he will produce a master- 
piece. Perhaps this book may be counted as such, 
for it is at onoe readable, informative and authorita- 
sive. The author was himeelf responsible for the 
xstruotion, in Caloutta, of ihe bridge with the 
Won kodet башаты He accordingly 
writes with an intimate know. of the problems 
‘nvolved in the. building of a great although 
ne ean eevee « LM she hook: is. foia 
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narrowly in ва to refer only to size; in the 
wards of the author, it із used “in its widest sense to 
include bridges distinguished in their conception and 
design, those which advanced the science of bridge 
building, those in wbich*the most formidable diffi. 
culties were overcome during construction, and last 
but nob least the mighty of today”. 

Many popular compilations about bridges have 
bean published 1 but the present book is not another 
Tearrangement of old aim The author has, 
where possible, studied original documents 
Justus to aaah bridge desecibad dat The first 
five chapters, which are concerned with the historical 
origins, have clearly entailed considerable research, 
та ш шо e ao ee pen оа т. ore 
J. Mainstone, who vided twenty-four pen-and- 
ink illustrations, are always clear and often 
i i Cree ecru Seed ыш быыл 
current notions without verification on the site is 
afforded by the conjecture that the four arches still 

of 


describes notre tect belies жикти by 
bridges, cantilevers, 


suspension bridges. The book has an adequate- 
index and a bibliography of souroe material. A special 
chapter is devoted to “British вао Overseas”, 
on which topio the author is particularly well 


exoellently 
The author himself the statement that 
“Spain is the land of bri In all Europe they have 


few rivals, . . ." and it is di 


illustrating Spanish bridges, especially as such quaint 

are attached to some of them: it is said of 
the bridge of 8t. Martin in Toledo, for example, that 
when the architect was finishing it he became aware 
of & grave error he had made, and, as he was certain 
that when the centre scaffolding was removed the 
bridge would collapse, he fell ill from anxiety. His 
wife, in order to conceal his mistake, set fire to the 
wood during the night and the bridge did indeed 


said to be that of the architect’s wife. 

If & second edition of this book is required, it is 
hoped that the author will add a further chapter to 
give the reader an idea of modern trends in construc- 
tion and some of the most interesting bridges which 
are projected. There ів аф present no mention of the 
use of new materials such as aluminium, the use of 
new methods of fabrication such as welding, or the 

potentialities of two-pin- prestreased construction in 
steal or reinforced concrete ; it would be interesting to 
have the author's views on all these topics and also to 
hear something of the work already done on such 

projected bridges as those across the River Severn 
and across the Straits of Messina. 
В. H. MAOMILLAN 
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50-100 Binomlal Tables 
By Harry G. Romig. (Wiley Publications in Statistics.) 
Pp. xxvi-F-172. (New York: John Wiley and Sons, 
Іһо.; London: Ohapman and Hal, Ltd., 1953.) 
325. net. 
HIS book is concerned with the tabulation of 
the individual terms in the binomial expansion 
of (9 + р)" where q = 1 — р, and with the cumulative 
gums of these terms. For each value of 2(< n), there 


are a corresponding term (^) graps and a correspond- 
ing cumulative sum formed by the addition of all the 


terms up to and including this particular one. Clearly, 
all the sequences of cumulative sums are strictly 


сери the limit uniby. 

The tebles provide for values of n lying between 
50 and 100 (inolusive) in steps of 5, with p ranging 
from 0-01 to 0-50 at 0-01 intervals. For values of p 
between 0-51 and 0-99 we merely replace z by n — ш 
and interchange p and g. All the entries are to six 
decimal places, and the values of 2 thus cease m any 
particular expansion when the co nding term in 
that expansion is rero to this order of approximation. 
For example, when n = 75 and p = 0-50, the largest 
significant value of » is 59, and the amallest 10. 

With the aid of these tables rb is thus a matter of 
seconds to determine the probability of the occurrence 
of a given number of eventa (or of that number or 
leas) in в sample of a iate size. The usefulness 
of such & book in field of quality control of 
manufactured products is thus assured, but (to quote 
the foreword) there will evidently be many uses for 
ib outside this fleld. 

The suthor, who was for many years engaged on 
quality control as a member of the technical staff of 
Bell Telephone Laboratories, has included a com- 
prehensive introduction to the tables, describing their 
use and the methods of computation and interpolation 
used in their construction. 

Les Fonctions Orthogonales dans les Problèmes aux 

Limites de la Physique Mathématique 
(Monographies du Centre National de la Recherche 
Scientifique.) Par Théodore Vogel. Pp. 192+4. 
(Paris : Fdrtions du Centre National de la Recherche 
Scientifique, 1058.) 1200 francs. 

OST engineers and physiciste are familiar with 
the simple but powerful method of solution of 
the differential equations which occur in problems of 
wave propagation, heat tranamission, eto., and which 
is applicable in cases where the variables are separable 
and where consequently the solutions are expreasible 
in series of orthogonal functions. However, a detailed 
mathematical discussion of these functions is rarely 
included in text-books of mathematioal physica, and 
T. Vogel’s monograph should therefore prove most 
useful. The mathematical treatment is direot and 
rigorous, but only as rigorous as is required for use 
in problems in applied physics. 

The contents consist of three chapters. The first 
is devoted to a study of the general properties of 

differential 


the second to some 
particular closed series, for example, the Fourier 
series, and other series of orthoganal polynomials and 
Bessel, Legendre and Mathieu functions; and the 
third considers several spplications to particular 
problems, including those mvolving the wave equs- 
tion with boundary conditions, Laplace’s equation 
in potential theary and in the theory of elasticity, 
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d 
the heat equation op TÊ Q + div (grad 0) in heat 


and hydrodynamics, and examples of calculations in 
which perturbation and variational methods are most 
suitable. B. WuINTROUB 
The Moon Puzzle 
A Revived Classical Theory correlating the Origin oí 
the Moon with many problems in Natural Sciance. 
By N. О. Bergquist. Pp. xiii +378. (Copenhagen: 
Grafisk Forlag, 1954.) n.p. 
HE author of d book, who is a chemical 
ар believes that his theory forms в syn- 
the many purzles confronting the 
geologist, paleontologist, geophysicist and astro- 
nomer. The mam thesis of the book is that about 
60 milion years ago a planetoid struck the earth 
and lost so much energy by thé collision that it feli 
into the sun; as в result of the impact & portion of 
the earth was torn off and afterwards formed the 
moon. The arust of the earth was given a aliding 
motion over the core which was tilted some degrees 
so that the rotational axis of the globe received s- 
new inclination ; before the collision there were nc 
seasonal changes on the earth, ‘because the axis o» 
the earth was not tilted agamst the ecliptic as it if 
now” e 292). So many changes are said to hav, 
on the earth as a result of the collision thar 
it is impoasible to refer to all of them, but one i 
particular may be mentioned. Although the firs» 
flood-wave—the immediate oonsequence of the 
original impact and the quick acceleration of the 
earth’s rotation—must have caused the death om 
vast numbers of saurians, the latter were not ther 
completely exterminated. The expulsion of the 
material that formed the moon, followed by the 
creation of the Pacific and Indian Oceans and the 
successive flattening out of the earth, resulting fror 
its increased rotational speed, was followed by the 
appearance of much dry land. This was unsuitable 
as breeding places for the saurians and, with othe» 
factors, was responsible for a swift end to thebe 
existence. Most of the book runs on similar linee, 
and in its compass of about 100,000 words little i! 
lef unexplained. It is doubtful if Mr. Bergquist’ 
appeal to mathematicians to examine his theorie 
will meet with any response. M. D. 
Introduction à la Lecture des Cartes Géologiques 
Par Antoine Bonté. Second edition. Pp. 278. (Paris 
Mamon еъ Oie., 1953.) 1660 francs. 1 
HE subject-matter of M. A. Bonté’s book сег 
L be roughly divided into those chapters which are 
concerned with the interpretation of Ee 
раа maps and structures, and those 
ancillary topics—mapping methods, block per 
aerial photography, and descriptions of French 
topographio and geological maps. The book open: 
with a brief outlme of the principles of stratigraphy 
and correlation, and then goes on to describe tectonic 
structures in The numerous examples are 
unfortunately illustrated in plan or in section only ; 
more block diagrams would help to remind the reade: 
that geological structures are three-dimensional 
Map interpretation proper begins with simple 
examples of superfigial deposite, horizontal beds, 
V-ing into valleys, oto., and continues with 
taken from the 1 : 80,000 “Carte Géologique de 
Franoe”. Elementary graphical constructions— 
three-point probleme, stratum contours, completior 
of outcrop, eto.—are explained with carefully drawn 
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«diagrams. Igneous intrusions are badly neglected ; 
по mention ів made of dykes, alls, rmg-structures, 
юг other minor bodies, and even batholrths are dis- 
usd in опе page containing a very simple diagram. 
This book would be helpful to studente who have 
already had some prehminary mstruction m map 
Interpretation, and seek to broaden their outlook. 
The general standard of the problems lies between 
that required for intermediate and that of a general 
legree. It is a useful reference book, because it 
contains illustrated descriptions of many French 
æctonio terms, index maps of the "Carte Géologique 
le France’, and a summary of official geological 
naps of the countries ing Franoe, together 
with names of agenta from Whom they may be 
»btained. GILBERT WILSON 


Manual of the Polarizing ешр 
By Dr. А. F. Hallimond. Second edition. Pp. 204. 
York : Cooke, Troughton and Simms, Lid., 1953.) 15s. 
HIS very useful practical handbook is written 
with particular reference to the series of polar- 
zing microscopes and accessories made by ita 
yubliahers ; but it will be emmently useful to all who 
weve occasion to work with any kind of polarizing 
microscope. The present, second edition, is greaily 
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wecntially a practical one, with little of the mathe- 
natical theory of the microscope, but with emphasis 
m the necessary adjustmenta of the apparatus, on 
he errors consequent on maladjustment, and on the 
various methods available for the measurement of 
hose optical constants for which the polarmmg 
microscope is particularly adapted. 

After a short historical introduction and chapters 
m the construction of the polarizing microscope and 
te acceasones, Dr. A. F. Hallimond discusses in 
detail the methods available for the measurement of 
sptical path-differences, extinction angles, and pleo- 
hroism im transparent media. Apparatus for the 
«xamuination of opaque materials by reflected polar- 
zed light is then described, and the theory of the 
eflexion of polarized light at normal moidence from 
inmotropio absorbing media is clearly outlined. This 
sads to the methods of measurement of the constants 
+f absorbing media, including the reflecting power, 
xtinoction angles, rotation of the plane of polarization 
n reflexion, and path-differenoe on reflexion, and to 
Ihe accurate measurement of the constants of an 
lliptaoally polarized beam of light. The universal 

ig then discussed, including both orthoeoopio 
ооповоорю techniques, and ita use in determina- 
4ons of refractive index. A final chapter deals with 
the grinding and polishing of minerals, with 
mphaais on those aspects which differ from metal- 
urgical practice. M. H. Hur 


college Chemistry 
. Systematic Approach. By Harry Н. Sisler, Calvin 
a. Van der Werf and Arthur W. Davidson. Pp. x+ 
28. (New York: Tho Macmillan Company, 1958.) 
25 dollars. 

FTER a decade of teaching, the three authors 

combined their ideas and wrote ‘General 
Ћетівіту : a Systematic Approach”, a text for 
ret-year (American) university students. In this 
"ork they expounded, as well as customary intro- 
uctory matter, the electronic theory of valency, the 
Tuctures of solide, and other theoretical principles 
elpfal in explaining chemical behaviour. Then, 
stead of leaving these ideas isolated in their several 
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chapters, they applied them faithfully and con- 
Bistently to explain the chemistry of the elements 
and compounds they describe. The resulting book 


"contains the finest simple account of the selected 


modern theory and of its use in interpreting chemical 
action that the reviewer has 30 far met. 

In response to an appeal the text of 870 pages has 
been abridged to make the ‘‘College Chemistry", now 
under review. The plan of the smaller book and the 
logical presentation of subject-matter are as before. 
The authors explain new terms such as ionization 
potential, ionic size, ionic radius, atomic crystals and 
10nio crystals, and point out the bearing of theee on 
chemical action ; they describe the Bronsted and the 
Lewis oonoeptions of an acid, discourse on the 
relation of acidity and basicity to electronic structure, 
and generally throughout the book strees the depend- 
ence of on structure. Electronic con- 
figurations of atoms and molecules are extensively 
used. The subject-matter covers approximately the 
requirementa in general and inorganic chemustry of 
British intermediate examinations. In addition, there 
is & section (47 pp.) on organio chemustry and its 

in the world of to-day. There are 
numerous illustrations and ample sets of questions 
and numerical problems. This : the kind of m- 
organic text for which many teachers and students 
hnve been looking. G. Fow Les 


Chemistry of Carbon Compounds 

A Modern Comprehensive Treatise. Edited by .Dr. 
E. Н. Rodd. Vol. 2, Part B: Alioyolio Compounds. 
Pp. xiv+480-1002. (Amsterdam: Elsevier Pub- 
lishing Company; London: Cleaver-Hume Press, 
Ltd., 1953.) 1058. net. 


T is m no way derogatory to the sections of this 
work already published to state that the appear- 
anoe of this volume has been awaited with particular 
interest, including, as ib. доев, two highly topical but 
somewhat complex subjecta, the steroids and the 
triterpenes. For a worthwhile review of these two 
classes, the middle path of mere competence is of no 
use whatsoever; the task must be done superbly well 
or not at all. Fortunately, the editor has ensured the 
necessary excellence by calling on Prof. D. Н. R. 
Barton to expound the intricacies of the triterpence, 
while the steroids are in the able hands of Prof. and 
Mrs. C. W. Shoppee (steroid studies seem conducive 
towards husband and wife partnerships). From these 
authoritative sources one expects a great deal, and 
expectation is fully justified. The complicated eluci- ` 
dations of structure are clearly described, and 
stereochemical implications are kept well to the fore. 
Especially welcome is the admirable and timely 
survey of the recent remarkable synthetic feate in the 
steroid fleld. 

Prof. Barton (sided by Dr. 8. H. Harper) has also 
shouldered the burden of describmg the simpler 
mono-, sesqui- and di-terpenes. Much of this work is 
solidly classical; but recent studies are also fully 
discussed, one of the most interesting being the 
elucidation, at long last, of the structure of caryophyl- 
lene and its ners. 

In a book of this scope, clear presentation of the 
complex formule involved is essential, and here one 
can only regard the feata of the compositor with 
awestruck gratitude. The flow-sheete, especially, are 
modela of clarity and, although errors inevitably 
occur (for example, omission of the 11-keto group in 
some formule on p. 976), they are few and relatively 
trivial. R. A. RAPHAEL 
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RESEARCH ON THE MAMMALS OF AFRICA 


By Ок. L. HARRISON MATTHEWS, F.R.S. 
Director, Zoologica] Society of London , 


ITTLE more than a hundred yeers have passed 

since hunters such as Gordon ing were at 
their work among the vast herds of big game in the 
southern quarter of Africa, and little more than fifty 
gnoe Selous was making a living by ivory hunting 
somewhat farther to the north. АД those countless 
thousands of anmmals have now disappeared for ever ; 
a few survivors are scattered over parts of the 
country, and some herds remain where they are 


preserved in the National Parks. The openmg-up - 


and white settlement of East Africa did not come 
until later, but although the same process of decima- 
tion began, and many perta of the country have been 
cleared of game, it is still poasible to see great herds 
of wild animals that recall the accounts of conditions 
m South Africa given by the early travellers. 

Nevertheless, the presence of enormous herds of 
game animals ıa quite inoompatible wrth the economic 
exploitation of the country and the rapid expanmon 
of the natrve population; the game must go, and 
‘there can be no hope of ita survival outeide the 
National Parks and game reserves. It is probable 
ee eee ee NODE 
enclosed within fances (or excluded without), and 
some species will have been exterminated. As yet, 
however, there is ioally no information avalable 
on the biology of these mammals, information that 
is essential for Managing such parks and 
reserves. Little if anything is known of the carrying 
capacity per acre, in terme of game animals, of any 
African territory, nothing exact atout the numbers 
of animals normally present or their fluctuations, 
about breedmg-cyclese, food preferences and require- 
ments, or the effects of game on the environment, 
about the relationships of prey to predators, the 
Incidence of parasites, and innumerable allied 
subjects. 

Although such vast numbers of animals have been 
available to observation, it is surprising that so little 
is known about the biology of any species. A great 
ао ed ade ы ке ч 

distribution of game animals, and a small amount 
about ther habite ; but few indeed are the naturalists 
who have set out patiently to investigate all the 
details of the life-history of any one species. The 
information available comes mostly from spartamen 
whose main interest is in killmg animals, or from the 
casual observations of the tourist who has neither 
the ability nor the molination to make a really 
serious study of tham. Much incidental information 
has been collected by the numerous scientific expedi- 
tions that have gone into the field; but the main 
object of even their activities has ‘been to collect 
dead for museums rather than to sfudy 
living animals. А notable exception, though it 
worked in Malaysia and not ion, was the Asiatic 
Primate Expedition of 198714, financed by the 
ie Institution and other. American bodies, 
which devoted much time to studying the biology of 
pee as well as to collecting material for laboratory 
.xammation and for museum exhibition at home. 


Many museums throughout the world have beem 
at pains to send out expeditions for collecting 
вреспоепв “before rb is too late’—yet how many 
complete skeletons of such a common animel as the 
dn for example, àre available for study among 

the institutions up and down Great Britain? Now 
et last some zoologista are trying, also before it ir 
too late, to make some study of the biology of the 
numerous interesting mammals that may not be 
available for study under completely wild conditions 
in the not Bo distant future. During the past twenty 
years a start at least has been made, and severa 
workers have made reports upon the biology о 
single species that form a modest to th: 
volume of work that may be hoped for in the yean 
to come. 

Although the African elephant-shrew is a smal 
species and cannot be classified with the gam: 
animals, the researches of the late Prof. C. J. Van de 
Horst** on this creature must be mentioned here 
for they were among the first that offered an intensive 
study of any species of African mammal. They wer 
concerned chiefly with problems of the breedinj 
cycle, with the extraordinary phenomenon of super 
ovulation that is very pronounced in this species 
and with placentation and devel t. Van de 
Horst’s untimely daath was a great blow to the stud} 
of African mammels; it is much to be hoped tha 
worthy successors will be forthcoming to fill the ga, 
left by bis loss. 

In the years before the Second World War I wa: 
able, thanks to a grant-in-aid of expenses from th. 


` Royal Society, to spend some time in East Africe 


studying the reproduction, bionomics and systematic 
of the spotted hyana**. The resulta were Incorporate: 
in several papers, and were privileged to be amon, 
the first to present an attempt at а comprehensrv 
account of all the main aspects of the biology of an; 
of the larger African mammals. The investigation o 
the tive anatomy and habite of the hywns 
which had been the subject of peculiar legends sino 
the time of Aristotle, and probably long before 
showed that the hywna's well-known propensity fo 
prolonged bouta of ribald laughter is, by anthropo- 
morphic standards, not without foundation. Durin; 
the course of this research it was possible to collec 
much information on the biology of some of th 
smaller mammals of Tanganyika. 

Immediately after the War, Prof. P. A. Buxton 
was struck by the great waste of biological materie 
inseparable from the methods of elephant control 5 
tropical East Africa, and was tbe moving spirit i 
forming the Elephant Research Committee that wa 
responsible for sending Dr. J. Perry to Uganda fo 
two years, primarily to study the reprodustive сус] 
of the African elephant in the wild. Perry's papers’™ 
on this subject, and on several other aspecta of th 
biology of the elephant, are an important oontributio 
to African zoology, and his moidental researche 
on other African mammals have provided a larg 
amount of valuable material. 


October 9, 1954 


Coneurrently, Dr. Lorna Kellas was working in 
Tanganyika on similar problems in the dik-dik, one 
of the leeser species of antelope that, by reason of 
their small size and the luxuriant cover available, are 

the leas conspicuous of the game animals. The 
results of her researches", now in the preas, give & 
complete &ooount of the breedmg cycle and the 
p and much other information on the 
iology of these beautiful little creatures. Dr. Kellas 
has recently been in-Africa again, collecting biological 
material during a great ‘kill-out’ of game m & cam- 
peign against the taetae fly in the southern Sudan, 
and ib is confidently expected that her studies will 
add conmderably to our knowledge of the biology of 
Afrioan mammals. An endeavour is being made to 
continue this collecting when operations are resumed 
next season. 

Investigations into the incidence of yellow fever in 
East Africa and mto methods for its control have 
necessitated considerable studies on the biology of 
the mammals other than man that ect as reservoirs 
for the parasite causing the disease. The researches 
of A. J. Haddow!* on the biology of the red-tailed 
monkey of East Africa, made in connexion with the 
yellow fever research, form one of the most oom- 
plete investigations of any single species of Afmoan 
mammal, and bring together with a mas of original 
observations all that is known of the species, from 
its habitae, ecology and parasites to the native legends 
olinging to it. Further contributions on other species 
ere awaited from this author. 

The latest stmilar in 
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tion, which is still in 
progress, ia that of Allan Brooks, who while holding 
& Colonial Research Fellowship has made a three years 
study of all aspects of the biology of the Thompeon’s 
gazelle of Tanganyika Territory. During his work he 
has been attached to the Tanganyika Game Depart- 
ee en ыо 
and to which he has been able to render no little 
-Asgistanoe. 

It ів greatly regretted that when the clearance of 
the country for the abortive ground-nuts scheme was 
undertaken no zoologist was informed of the material 
that might have became available for scientific 
examination. As & consequence, more than nine 
"hundred black rhinooeroees were slaughtered and left 
go the hyenas and vultures—a timely postcard to 
the right quarter could have ensured that a zoologist 
would have been enabled to take advantage of this 
great destruction and have turned it to some use in 
elucidating many of the unanswered questions about 
the life-cyole of this interesting species. It is hoped 
that arrangements oan be made to take advantago 
of a ‘kill-out’ of black rhinoceros on в much smaller 
scale (about fifty animals) that is shortly to be 

in an area of Uganda. 

The desirability of making а scientific 
investigation of the mammals of Africa while there 
ів yet time has now reoeived official recognition, for 
the Game 8 of the Tsetee Fly and 
Trypanosomiasis Committee of the Colonial Offioe 
has recommended the establishment of a team of 
biologists for the purpose. It was proposed that this 
team. should work in one of the East .Afrioan terri- 
tories, and that it should be financed by the Govern- 
ments of Tanganyika, Kenya and Uganda jointly ; 
the arrangements were nearing completion two years 
xo when the promised financial support was with- 
trawn by one of the Governments at the last moment, 
ind віпое then political disturbances have 
1 renewal of negotiations. The matter will no doubt 
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be taken up again as Boon sa conditions are more 
favourable. 

In the meantime, it is interesting to note that a 
fully qualified zoologist has now been added to the 
establishment of the Game Department of Tangan- 
yika Territory, and one, unfortunately only tem- 

orarily, to the Veterinary Department of the Sudan ; 

th these officers are now at work in the field. 
It is much to be hoped that other Governments will 
follow these examples and make simular appoint- 
mente. The Scientific Council for Africa South of the 
Sahara, and the Colonial Office, are both supporting 
the efforts being made in various quarters to promote 
research on African mammals, and the Colonial 
Office ів at present employing a zoologist to prepare 
a historical survey of the past and present distribution 
of the more im t mammals. This work is being 
done by Miss J. Sidney, who has been provided 
with accommodation in the library of the Zoological 
Soaety of London; her researches are approaching 
completion and will be an mvalvable background for 
future field workers. 

The latest enterprise to promote research on the 
African fauna is a study-leave course primarily for 
Offloerg m the Game Departments but also for those 
officers in other Colonial services who have tho 
inclination and opportunities for fleld-work. The 
course is designed to give officers who have had no 
acadamio biological training some understanding ‘of 
the biology of mammals and of the scientifio approach 
to its study, and in particular to give some help in 
the problems that can profitably be taken up in the 
field by those whose tastes lie in that direction. The 
course oonsiste of a fortmght’s instruction at the 
Zoological Society of London, including demonstre- 
tions, practical work and reading; в week in the 
Department of Mammals at the British Museum 
(Natural History), where systematics and local faunas 
are studied; and a fortnight of instruction and 
demonstrations on problems of the breeding-cyole at 
the Royal Veterinary College. The first experimental 
course was held in the autumn of 1953, and at the 
request of the Colonial Office a second course is being 
provided in 1954. It is hoped that this course will 
become an annual event and that its usefulness will 
grow вв experience ів gained in meeting the speciel 
needs of those attending so that they may derive the 
utmost benefit from it. 

Time is short, practically everything still remains to 
be done; but there is a considerable body of enthus- 
iastio people who, if given some basio instruction and 
guidance, oan lay the foundations for the proper 
Investigation of the fauna of tropical lands. The 
information that they can oollect is desirable in 
itaelf for academic science, and is essential for 
arriving at the correct methods of wild-life manage- 
ment in the National Perks and reserves where all 
the large species of land animals will sooner or later 
be segregated. 

1 Boisea, 85, 11 (1937). 

* Carpenter, О. R., Comp. Psychol. Monog., 16, No 5 (1040) 

* Horst, O J. van der, Trams. Roy. Soc. S. Africa, 81, 181 (1910). 
Gin van dec, 8. African J. Med. Sol, 7, Bool. Bupp., 65 
LI 

He O Te Gee S. African J. Med. Всі, 1, 
* Matibews, L. Harrison, Pli Trans. Row. Soc., B, 830, 1 (1930) 
Matthews, L Harrison, Proc. Zool. Soe. Lond., A, 109, 43 (1089). 
* Matthews, L. Harrison, Pros. Fool. Soe. Lond., B, 109, 237 (1039). 
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GENETICS AND THE 
ADVANCEMENT OF SCIENCE 


TE RAT Босана sud botanists dn Depiemiber 0 
devoted a whole day's joint session at the 
British Association meeting at Oxford to discuss 
genetics in relation to other biological sciences ів 
perhaps evidence enough for Ив importance and 
central position. The subjects covered by the 
speakers, which inoluded taxonomy and evolution, 
biometry and animal and medicine, 
physiology and microbiology, confirm this view. If 
this were not proof enough, the different methods of 
exposition adopted by the speakers—the historical, 
the broad. generalization, the concrete examples 
illustrating one or two points, the read paper and 
the ere in themselves a livmg and 
immediate demonstration of the great influence 
genetics has on human behaviour—that subtle 
character which is generally- believed to be most 
tractable. This unconscious experiment had 
its control group, for three of the speakers, all of 
` them different in their methods, come from the same 
environment—the school founded by Bateson. If 
КЫЫС Due cR ee 


the inch the А design 
же үз have te been 


In discussing оета T Heslop-Harrison 
eo Dor acd od ucc ec еа 
is relevant to taxonomy, but it would not cause a 
revolution in the system. Ite contribution waa to be 
found in the concept of a species as a biological unit, 
and that species differed generally in complex genic 
or structural chromosomal differences which had 
accumulated gradually over a long period. Genetics 
had revealed the nature of interspeoiflo barriers, and 
a study of breeding systems as well as chromosomal 
analysis was essential for the proper assessment of a 
group: evidence for this was seen in the difficult 
taxonomic genera which had since been found to 
have an unorthodox breeding system such as 
&pomixis. Beoause the full effect of genetical 
research had not yet been felt in taxonomy, a plea 
was made for reciprocal exchange of ideas and results 
from the two disciplmes. Perhaps the speaker was 
unaware that geneticists are often greatly impreesed 
with olaseifloation, because its groupings are usually 
confirmed by genetical studies. It would be too 
much to hope that genetics could give to the whole 
of claasification the meaning and unity which atomic 
physics has given to the far simpler classification of 
the atomic table, but in some families & comparable 
correspondence between taxonomic differences and 

o structure oan be found. 

Prof. K. Mather, in hwe historical account of the 
internecine war within genetios between the Galton— 
Pearson. group of biometrioimns and the Bateson 
sohool of Меп leliang, traced ite origin to the entirely 
different tala &dopted by the two 
sides to the problem of heredity. Mendel studied 
single sharply defined characters in carefully chosen 
material, the pure breeding pee, and he ignored all 
other variation. The confirmation of Mendel’s laws 
by Bateson їп many other plants and animals showed 
ita wide application. Galton and Pearson, on the 
other hand attempted to take into aooount the 
whole of the variation by measuring individuals, and 

i the variation into heritable and non- 
heritable from the correlations of these measure- 


ments for parent and offspring. The type of oon- 
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tinuous variation foupd by Galton did not agree 
with the discontinuous variation found by Mendel. 
The synthesis of these was made by Bir Ronald 
Fisher in 1918 when he showed that a continuously 
variable character such &s height in man could be 
explained on Mendelian laws by merely postulating 
a number of genes each with a small effect. This 
synthesis has been developed and is now being 
applied to practical breeding. But Prof. Mather 
pointed out that present biometrical methods such 
as the analysm of variance were unable to cope with 
the great complexities of gene interactions which 
oocur with such polygenio 

Darwin was handicapped when formulating his 
theory of evolution by not having a besis for heredity, 
for he waa unaware of Mendel’s work. This importance 
of genetics for the interpretation of evolution waa 
ilustrated by Dr. E. B. Ford, who described his 
recent researches in the laboratory and fleld with 
butterflies. Much of Dr. Ford’s earlier work had 
shown that the expression of a heterozygote could 
be altered by selection, ав originally postulated by 
Fisher. In other words, the dominance properties of 
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в gene could be A oolour pattern which in 
the wild was controlled. by a gene with incompleto 
dominance—the “intermediate 


heterozygote being 

between the two dominante—oould be easily changed 
to full dominance by selection in the laboratory. 
That dominance was not present in the wild 
indicated that the heterozygotio intermediate pheno- 
type had some selective advantage over the two 
ее Polymorphism for wing spotting in 

mation in south-east England and the 
Belly ides had beu. marpcl E dd caver! 
barriers. Small changes in vegetation in areas across 
an island were enough to separate populations havmg 
either a bimodal or а unimodal distribution of 


ts. 
T to the practical application of genetics: 
Dr. A. Robertson pointed out how the early a 
in animal breeding to combine high milk yield and 
high fat content had failed to gve the expected 
resulta on Mendelian theory, because the syntheais of 
biometry and mendeliam had not then been made 
The large number of genes concerned in these twc 
characters, even without the complication of linkage, 
would require very large progenies to recover thc 
desired combination. But the biometrical baok- 
ground had since been applied to practical problems 
with great success, particularly in the United States 
d pense Tad хым win à cens 
high selective value there would be little 
variation left on which .to make further selection 
but with a character of low selective value ther 
would be a store of genetic variation. The applioatio: 
of genetic principles depended upon the type o 
breeding system adopted by the whole society о 
stock raisers. The selling of bulls from a few herds— 
bulls which conform to the fashionable but fals- 
standard of shape—means that all the herds of + 
breed are permeated with the genes from the fev 
bull-selling herds. The use of such bulls within the 
isting breeding system was the cause for the failurt 
of artificial Insemination to Increase milk yields. Tı 
get the full value of artificial insemination the 
criteria for selecting bulla must be changed. 

The plant and animal breeders’ problems arr 
fundamentally similar, but differ m detail such ы 
the number of individuals that can be raised. The 
large and expensive animal is a severe limitation o1 
numbers which iia soa sever trouble a wheat breeder 
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Prof. 8. C. Harland deecribed how plant sélectors 
and hybridistes without any genetioal knowledge had 
obtained great succese. But this was due to the 
accommodating nature of ther material, and the use 
of genetical principles would have speeded the 
regulis. The concept of ‘gene erosion’ was a problem 
which all breeders had to face. Rigorous selection 
for one character was usually accompanied by a loss 
of ‘fitness’ genes. For example, the selection of large 
flowers in sweet had produced sterility under 
certain oonditions. Such unbalanced types would 
not survive in the wild; but the unbalance was to 
a oertain extent counteracted by the artificial 
environment of agriculture. Thus the main problem 
ia one of genotype and environment, the study of 
which requires both genetics and physiology. Another 
important factor was mutability, for the problem of 
releasing variability in some material w a real 
handicap to the breeder. To-day, plant improve- 
ment rests largely on complex characters such as 
disease resistance, and hence a full knowledge of 
the genetics and biochemistry of physiological races 
is 
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necessary. 

The problems of human genetics have to be 
tackled differently from those m animals and plants. 
Prof. L. R. Penrose showed how many different 
morphological and physiological ies are 
known now to be due to gingle genes. Some of these 
effects can be mitigated by treatment, others can- 
not. There was в fallacy in the argument advanced 
by some geneticista that under the cover of improved 
hygiene and nutrition the population is aaid to be 
deteriorating genetically. The example of the 
relationship between sickle-cell ansernia and resistance 
to malaria was evidence for this fallacy, for it showed 
that a gene need not necessarily be wholly good ar 
bad. The gene for sickle-cell anemia in a hetero- 
zygote confers complete resistance to malaria, a 
property which is of obvious advantage in tropical 
countries. In this osse the hygienic oontrol of 
malaria actually reduces the incidence of the sickle- 
cell gene. The fall physiologioal effeota of genes and 
the future requmremente of the human race are not 
known, and віпое variety is generally advantageous 
it was an unsound policy to try and get rid of genes 
by sterilization. 

The physiological effects of genes was discussed 
by Dr. D. Lewis, who stated that the gene, although 
ita conception had changed from the billiard bell to 
& piece of chromosome of varying complexity and 
length, was still a workmg phymological unit. The 
effects of the gene controlling sexual incompatibility 
in plants was known in sufficient detail to enable us 
to draw & close between the type of genetic 
control and the physiological mechaniam. This 
relationship between genetics and physiology had & 
predictive value which could be a to күч 
different systems; for example, to iio cda 
beoe lei E AA ode СА The 
cytoplaam—that other hereditary factor, leas того 
and usually subservient to the gene but a factor 
which plays the major part in differentiation, ageing 
and perhaps short-term adaptation—was now begin- 
ning not to obey rules but at least to show remarkably 
вшшШаг es in organisms as diverse as the 
tomato, fruit fly, Paramecium and yeast. Smoe the 
gene was the prime cause of all physiologioal effect, 
and the cytoplaam was the means of transmitting 
that effect, & genetic study from the gene outwards 
and a physiological study inwards provided a fruitfal 
meeting ground for collaboration. 
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The application of genetics to micro-organisms, 
particularly those which have no normal sexual 
cycle, was described by Dr. J. A. Roper (in в joint 
contribution with Dr. G. Pontecorvo). On the 
classical genetic theory the reassoriment of genea 
required sexual uction, but in several asexual 
micro-organisms & sexual’ phenomenon occurred 
which made genetic analysis le. In bacteria, 
transformation by в pure nucleic acid occurred; in 
filamentous fungi, exchange of whole chromosomes or 
even somatic crossing-over occurred. Mioro-organiams 
were particularly suitable for physiological genetics 
where the specificity of each gene determining в 
single biochemical reaction had bean found in great 
numbers. 

The importance of micro-organisms was emphasized 
by Prof. C. D. Darlington in his summing-up. In 
micro-organisms development was telescoped in such 
a way that the gene waa closer to the character, until 
in the virus the gene and the character were one. 
The almost unnoticed demonstration m 1924 of the 
precise segregation of characters in the four spores 
of a moss transferred Mendel’s laws from a atatistical 
to в direct observational basis. The taking of genetics 
into the field and city, that is, into real life, had 
begun, and a similarity of the fleld-work of Dr. Ford 
on butterflies and the sickle-cell anemia by Allison 
referred to by Prof. Penrose indicated that the whole 
of human society could be а vast genetic experiment. 
But Prof. Darlington ended his talk by saying that 
in view of the failure of the universities and especially 
the social scientists to keep abreast of the advances 
in fundamental or genetic biology, Dr. E. D. Adrian's 

ion, in his presidential addrees, that mankind 
“should be handed over for treatment to the social 
scientista made him ‘‘gasp’’. 

The genes - are, to use Darlington’s phrase, the 
“long-range determiners” of not only morphological 
peculiarities but also of human behaviour: this is 
still not realized in universities and many research 
institutes. As for the public, it has always loathed 
the idea of genetic determination and has clung to 
the cherished and flattermg old wives’ teles that 
come within the framework of Lamarckigm and not 
of genetics. D. Lewis 


WEATHER FORECASTING 


bes discussion on weather forecasting, arranged 
by Section A (Mathematics and Physics) of the 
British Association and held in Oxford on September 
6—as might be expected after & disastrous summer 
with weather more than usually a matter of public 
concern—drew a large gathering to the Sheldonian 
Theatre. The chair was taken by Prof. E. Н. Neville 
and later by Sir Harold Spencer Jones, who intro- 
duced the guest speaker from Sweden, Prof. C. G. 
Rossby, now director of the Meteorological Institute 
of the University of Stookholm but equally renowned 
for his work in the United Statea, having held chairs 
in both Chicago and the Massachusetts Institute of 
Technology. 

In opening the discussion with а paper on weather 
forecasting as a problem in physics, Dr. R. C. Sut- 
cliffe first remarked that weather forecasting is 
something more than the science on which it rests; 
it ів в scientific profession with some hundreds of 
practitioners issuing some thousands of forecasts 
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daily for a wide variety of purposes. In в short 
paper it waa poesible only to indicate the general 
nature of the scientific problems; but in weather 
forecasting where it is m le for every interested 
member of the publio to given personal advioe on 
his own perticular problem, it is particularly impor- 
tant that the olient should have some understanding 
of the subject. 

The blems of weather forecasting may be 

as falling within the scope of hydrodynamics, 
but the methods which have been successful in other 
flelda have во far contributed relatively little to the 
practical problems of weather prediction as they 
arise from day to day. This is because the problema 
are extremely complex, being concerned with non- 
steady and turbulent motions in the compressible 
fluid of & heat engine working against friction. The 
system is not even closed, and the composition of the 
fluid is continuously changmg by evaporation, oon- 
densation and precipitation. Meteorology must 
therefore be studied as a science in its own right, and 
predictions about the atmosphere must depend on 
ite observed structure and behaviour. 

Dr. Sutcliffe was mainly concerned to emphasize 
the different scales of atmospheric systems. On any 
one day the circulation of the atmosphere differs 
widely from the long-term climatological mean, and 
examples from surface and upper-air weather mape 
of the northern hemisphere were used for showing how 
depreamons and anticyclones frequently form over 
periods of one or two days. These are well 
understood acientifically and, as Prof. Rossby showed 
later, oan be predicted by hydrodynamical theory ; 
but they are eeeentially a form of large-scale turbu- 
lence and after a period of one or two days predictions 
become very uncertain. 

Variability is present on many smaller scalee— 
frontal systems, vertical convective systems down to 
variations on the scale of kilometres and metres. 
Much of this variability is beyond the reach of 


regular observations and can only be treated in. 


statistical terms. 

Weather forecasting, Dr. Sutcliffe remarked, can 
be regarded. as based on five conmderations: (1) the 
obange іп the large-scale synoptic situation; this 
can give for one or two days ahead the broad 
character of the weather and wind; (2) the effecta 
of fronte—allowing fairly accurate timing of гаш 
areas and major changes of wind, ture, eto., 
for periods of some 12 hr. ahead ; convective 

ies of the air ae ыл statistical- 
probability statements on showers, thunderstorms, 
, convective cloud, visibility, eto. ; (4) diurnal changes 
—these are major considerations for temperature, 
humidity, convective phenomena and visibility ; and 
(5) topographical effecta—these introduce many local 
differences in weather. 

Although formally these aspects may be oonmdered 
separately, they are not independent. 

to the rapidity with which changes take 
place and to the element of dynamical instebility 
which enters mto the developments, there seems no 
Present prospect of elmminating uncertamty from 
weather forecasts. Dr. Sutcliffe expressed himself as 
optimistic about dynamical meteorology, which has 
made great progreas in very recent years; but he 
was not optimistic about persuadmg the atmosphere 
to behave in a more arderly way. 

Mr. V. R. Coles spoke of the work DEA рое 
forecaster. The forecaster depends in the plaoe 
on obteining adequate observations, and the absence 
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of reporting ships in some areas, for example, south 
of Greenland and even in the Bay of Biscay, is often 
& serious handicap. The stationary ocean weather 
ships in the Atlantio are a great boon. The erratic 
behaviour of depressions was illustrated by examples 
where extrapolation would give a good iotion 
&nd others where it failed oompletely. recent 
years much attention has been grven to upper-air 
conditions, and relationships between the oonsidera- 
tion of the upper thickness or thermal patterns and 
the development and movement of surface depres- 
sions have been established. Mr. Coles illustrated 
the success of this method with an exainple of the 
rapid formation of & new anticyolone which had been 
very satisfactorily predicted. The methods of extra- 
polation, the use of tendencies and the indications 
from the per air are not always consistent, and 
Mr. Coles thought that if much greater accuracy in 
forecasting is to come, it will probably be by the use 
of objective methods of calculation using «гоо 
methods. 

'The first two speakers were mainly concerned with 
forecasts for some 24 hr. ahead made familiar to the 
publio by Prees and broad , &nd ib fell to Dr. 
J. M. Stagg to consider the possibilities of prediction 
for longer periods. Experience has shown, he said, 
that attempts to extend the forecasta to a few days 
ahead by the methods discussed by earlier speakers 
meet with little succeas; the falla away 
very quickly after the first 30—36 hr. But neverthe- 
leas, ib ів a cofmmonplace observation that weather 
has а ‘moodiness’, and generally bright or dull ‘ог 
rainy weather may persist for long periods. Meteor- 
ologists have therefore looked for somethmg in the 
atmosphere more enduring than the simple depres- 
sions and anticyolones. 

Dr. Btagg referred first to oertein purely empirioal 
methods to which much attention has been thine 
The field of surface has been elabora 
analysed for анн and correlated. end 
measures of geomagnetio and solar aotivity, and 
although much haa been learned about the modes of 
oscillation of our atmosphere, little of prediction 
value has resulted. A phenomenon referred to ae 
asymmetry in the pressure—time curve has been dis- 
covered m Germany, in which variations of pressure 
have been shown to repeat in reverse order after a 
point in time known as & ‘symmetry pomt’. But 
tests made in England were no more successful than 
others based on extrapolations of preasure trends; 
by the time & trend become established ib is 
already on the way to another rhythm or pattern. 
Methods of correlation, although they have hed some 
success in India for monsoon prediction, generally 
fail in a similar way. I+ ів not surprising that the 
atmospheric machine produces good relationshipe for 
в time in a particular area, as these would reflect the 
mode of circulation during the period;, but if the 
mode changes, so will the correlations, and their 
prediction value may well be alight. 

Dr. Stagg sees more of scientific interest in the 
dynamioal-synoptie studies ї mean weather 
charts for periods of days. In the United States, tho 
Weather Bureau has introduced forecasts for five 
days, and more recently for thirty days ahead, on 
the basis of continuity in the evolution of mean 
upper-air charts over these periods. The methods 
have apparently had a measure of success, but аге 
still mainly empirical, dependmg largely on the 
extrapolation of trends which may suddenly change 
for no known reason. 
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In the U.8.8.R. moet attention has been given to 
the movementa of anticyclones as the more enduring 
features of the synoptic patterns, and Dr. Stagg 
thinks it is no coincidence that long-range forecasting 
has been established in the great continental areas. 
Over the British Isles we are next door to one of the 
world’s worst cockpits of weather disturbances, and 
even а slight error in predicting the mean tracks of 

ions can make a forecast completely wrong 
for the whole country. Dr. Stagg stressed the need 
for physical understanding of the and 
referred to research going on in the Meteorological 
Office; but he also reminded the audience of в 
remark made by Sim Gilbert Walker, speaking to the 
British Association twenty-one years ago: “Though 
the prestige of a meteorological service may be raised 
for a year or two by the issue of longer range fore- 
casita, the harm done to the science will inevitably 
outweigh the good if the prophecies are found 
unreliable". 

Prof. Rossby introduced the subject of ‘numerical 
weather forecasting’ by referrmg again to the broad 
spectrum of frequencies in atmospheric disturbances 
which was the theme of Dr. Butolife's paper. 
‘Weather’, in the sense of clouds and rainfall, is 
produced mainly by the smaller-scale disturbances 
which have relatively large vertical components of 
motion. The largest scale motions, with dimensions 
of some 5,000 km., are necessarily quaai-horizontal, 
and it is these motions which have now been shown 
to be amenable to direct caloulation with useful 
acouracy. The calculations will not produce a detailed 
weather forecast; but they may still prove to be of 
much assistance to the forecaster by keeping him on 
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the oorreot broad lines over periods of one or two 
days. 

The oon ion of forecasting by calculation on 
the basm of the physical equations originated in 


Britain with the late L. F. Richardson some thirty 
years ago, but the ideas were at that time quite 
premature as there was no practicable way of 
carrying out the heavy computations. It was not 
until 1947 that the subject was taken up seriously at 
the Institute of Advanced Studies in Princeton, and 
smoe then there has been rapid progress on a research 
basis not only in the United States but also in 
poen where the work of Sawyer and Bushby is 
. In Sweden, with Ња t limited 
facilities for electronic computing, Prof. Roæby has 
confined attention to the simplest model of large- 
scale atmospheric behaviour, but he expects to be in 
& position to introduce mare elaborate and realistic 
calculations in the near future. The basic idea was 
put very simply by Prof. Rossby. It has been shown 
that the vorticity (about the vertical axis) of the 
mean motion of the a із nearly a oon- 
servabive property. It oan therefore be advected 
with the mean motion. But by integration, with 
known boundary conditions, the motion itself can 
be calculated from the vorticity fleld so that, using 
крк ee ee ee 
the present known motion, determine the new field 
of vorticity for, say, one hour ahead by advection, 
compute the new fleld of motion by integration 
and во continue i i until such time as 
accumulated errors render the calculations worth- 
lees. Mathematical refinements: have improved on 
this simple scheme, but the principle remains the 
BAI. 
. Prof. Rossby remarked that “a weather forecast is 
а rather perishable commodity which must be mar- 
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keted quickly". Only electronic methods can reduce 
the time of calculation to anything reasonable, as 
even in his present simple model there аге 10" 
operations to carry out to produce в 24-hr. pre- 
diction. But it now seams that the time spent in 
calculation will not be the moet serious item. Much 
more time will be spent in making, transmitting and 
collecting the observations from the large area 
involved (some six hours) and in plotting and 
analyamg the charts (some three hours). Attention 
will have to be given to theee factors, and already 
objective analysis and diagrammatic recording are 
being studied. 

To show once more that the computations can 
deal only with the broad synoptic situation and not 
with the details of weather, Prof. Rossby provided а 
diagram showing the distortion which may take 
place in a layer of fluid over a period of a day ог 
two. as a chequered of some 
500 km. side, ‘fluid element’ altered shape by 
hydrodynamical ‘deformation’ as though it were & 
handkerchief flourished in the magician’s hand, with 
all pattern becoming confused in the folds. To 
analyse such motion in the practical case would 
require the number of observations to be increased 
by one or two orders of magnitude. 

It was regrettable that time did not permit of 
general discussion after the papers, but perhaps the 
mistake had been in making the subject so broad. 
Weather forecasting is concerned to some extent 
with almost the whole science of meteorology, and 
any one of the four papers could have provided the 


basis for a profitable morning’s symposium. 


OBITUARIES 


Dr. E. S. Russell, O.B.E. 


In the death of E. B. Russell on August 24, 
zoology lost one of ita foremost thinkers. Many knew 
Russel] as a friendly and quiet companion, who even 
as president of the Linnean Society of London always 
seemed to be as it were ‘off duty’; but the formid- 
able character underneath was revealed, for example, 
in the oo ing passage of “Form and Function" 
(Murray, 1916): 

“Dogmatic materialism and dogmatio theories of 
evolution have in the past tended to blind us to the 
complexity and mysteriousness of vital phenomena. 
We need to look at living things with new eyes and 
a truer sympathy. We shall then see them as active, 
living, passionate beings like ourselves, and we shall 
seek m our morphology to interpret as far as may 
be their form in terms of their activity. 

“This is what Aristotle tried to do, and a snocession 
of master-minds after him. We shall do well to get 
all the help from them we can.” 

Those were remarkably confident words from a man 
not thirty years of age. By now, thirty-eight years 
later, we have experienced part of the fulfilment of 
his demand, in the insight gained into the nature of 
animals by von ‘Koehler and Bierens de Haan, by 
Lorenz, von Fritaoh and Tinbergen; and the oor- 
respondmg morphology is clearly оп ite way, indeed 
begun, by Baerends and others. 

AI Russell's books are exciting, alike for ther 
scholarly marshalling of facta and for their hetero- 
doxy. Lamarck and Samuel Butler receive honour 
only в little leas than that acoorded to his chosen 
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guides: Aristotle, Cuvier, von Baer and Johannes 
Mueller. 

From 1921 to 1945 Russell waa director of flahery 
investigations in the Ministry of Agriculture and 
Fisheries. Ав & fishery naturalist he had shown 
@ talent for handling statistical material, conjuring 
biological and ecological discoveries from the records 
of quantities and sizes of fish on the fish-markets. 
Later, he decided to olarify the problem of the 
relation between the yield of a fishery and the vital 
processes that produce ib: growth and reproduction, 
lees mortality. 8 from first prmeiplea, he 
published, in 1981, “Some Theoretical Considera- 
tions . .. ', and, aa it transpired, ushered in a period 
of new understanding of this problem. 

In the Conseil Permanent International pour 
l'Exploration de la Mer, Russell was an active б 
and it was there that during 1980—35 he persuaded 
the European governments to embark on regulation 
of mesh of nete and size limite for fish in the over- 
fished regions. 

This: was clearly & man of great and many-sided 
ability : a oritie who shaped irreversibly the course 
of zoology and of fishery research; & sensible and 
humane administrator; fond of animals, naturalists 
and fishermen—he would always help any of them. 
He led a staff of scientists wisely, ing us reliance 
on personality rather than in arrangementa, and 
handing on hig'own sceptical appreciation that things 
are rarely what they seem. ‘Would that there were 
- more hke him. MIOHANL GRAHAM 


Dr. Jean White-Haney 
Tua death occurred in the United States on 


October 21, 1968, of Dr. Jean White-Haney, daughter ` 


of the late Mr. E. J. White, one-time assistant govern- 
ment astronomer in Melbourne. She was born in 
1877, and after attending the Presb Ladies 
College entered the University of Melbourne in 1901 
to study biology, and graduated as B.Sc. in 1904 
and M.So. in 1906. She was awarded а McBain 
Research Scholarahip in the same year, and began 
research in the Botany Department under Prof. 
A. J. Ewart, at the same time taking University 
tutorials and teaching science at several schools, 
including her former one. She was also a University 
examiner at the public examinations. In 1908 she 
began full-time research under a grant from the 
Victorian Government. Between 1907 and 1911 
thirteen papers bearmg her name were published, 
eight papers on joint studies with Prof. Ewart and 
others on the flora of Australia, and also an & 
to his paper on longevity of seeds. In 1900 was 
awarded a doctorate of science, being the second 
woman in Australia to receive this degree, for a 
thesis entitled “The Ferments and Latent Life of 
Resting Seed’’ which was published in the Pro- 
ceedings of the Royal Sootaty of London. Two papers 
on bitter pit in apples aroused great interest and 
controversy among horticulturists and staffs of State 
agricultural ts; the tentative view put 
forward by herself and Prof. Ewart, that bitter pit 
could be caused by arsenioal spraying, was warmly 
debated. She was unable to complete the investi- 
° gation, which was taken over by others under в joint 
$ between Federal and State Governments. 
In 1912 she was appointed officer in charge of the 
Queensland Prickly Pear Board’s research station in 
Dulacoa, to mitaate work towards eradication of this 
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. In this she established the value of arsenical 
Injections and sprays in killing the Dulacea prickly 
pear (Opuntia tnermis) and of the wild cochineal insect 
in killing Opuntia monacantha, which was spreading in 
North Queensland and was afterwards eradicated by 
the insects. This work was recorded m four reporta. 

In 1916 she discontinued scientific work, having 
married Mr. Victor Haney in 1914. She continued to 
live in Queensland, and was member, and for a time 
secretary, of the Lyceum Club m Brisbane. In 1928, 
after further school ing in Melbourne, she joined 
the staff of the Council for Scientific and Industrial 
Research as biological assistant and field officer. 
While in this position she wrote a history of Aus- 
tralian scientific work on the prickly pear. In 1929 
she began a field investigation of the Noogoora burr 
(Xanthium pungens), which was а trouble in sheep 

in New South Wales, and completed the 
taxonomic studies and survey of ite dis- 
tributo: In 1930 she joined her husband in the 
United States, and thereafter retired from active 
scientific work. Apart from one visit to Australia in 
1936, she remained in that country until her death. 

Dr. White-Haney is remembered by friends and 
former pupils for her genial personality and the 
enthusiasm she showed for anything she undertook, 
and which she succeeded in communicating to others. 
Several of those whose mterest in biology she aroused 
at school, or at the university, have amoe made it 
their life's study. Even after her retirement she 
maintained an interest in science, and she regretted 
that the circumstanoes of her life prevented further 
active work, and also that she had to leave to others 
the cem of thoee investigations that she 
started. R. О. TRAILL 


Prof. L. J. Stadler 


Tus death oocurred on May 11 of Lewis J. Stadler. 
Born at St. Louis on July 6, 1896, he received his 
В.В. degree at the University of Florida in 1917, 
and hig doctorate from the University of Missouri in 
1922. After working at Harvard as a National 
Research Fellow in biology, he became professor of 
field crops at the University of Missouri. At various 
times he oocupied the position of visiting professor at 
the California Institute of Technology and that of 
senior geneticist and later pri geneticist to the 
Bureau of Plant Industry of the U.S. Department of 
Agriculture (1930-37). 

Prof. Stadler was a member of the Botanical 
Society of America, the Genetios Society of America 
(of which he was president in 1938), the American 
Philosophical Society and the National Academy of 
Sciences. 

His researches were principally in the fleld of 
induced mutations in plante, and his important oon- 
tribution, “The Experimental Alteration of Heredity”, 

lished as Chapter 1 in ‘Science in 
II, contains the gist of his findings. His work 
has been of great signifleanoe for plant breeding, 
куе the induction of mutations by the use of X-rays, 
ultra-violet light and other agents is now a valuable 
technique, which has been the means of effecting 
valuable improvements in agricultural рш: The 


scientist with a friendly spirit 

long be remembered for his devotion to 
research and especially ita application to human 
needs". B. С. HARLAND 
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NEWS and VIEWS 


Council for British Archaology: Sclentific Re- 


search Committee 


Ow October 1, the Executive of the Council recom- 
«mended the formation of a Soientiflo Research 
Committee. This is to co-ordinate, and advise on, 
the applications of scientafic research to archmology, 
to organize and screen the submission of archwo- 
40ріові material for expert examination, and generally 
to act as a clearing house for information and ideas 
which are of mutual value to arohsologiste and other 
-&nientiste. When the Council was formed in 1944, 
sone of ita first actions was to consider the many 
ways in which the natural sciences might be used to 
anterpret and expand the results of archsological 
Wield-work. Much, for example, can be learnt of the 
ecological oonditions m primitive settlements from 
a study of buried soils, peat, pollen and charooal, 
while animal bones and even snail shells provide 
further .valuable information about environment m 
early times. The petrological examination of stone 
axes, a study already begun by the Council for 
British Archwology, and the metallurgical analysis of 
implements and cors- Alzo: VOY light on prehistorio 
trade and interoourme. - 

These and other methods of augmenting the 
results of archmologioal discoveries were briefly out- 
lined in “Notes for the Guidance of 
in regard to Expert Evidence”, published in 1947, 
which gave details of the facilities then available. 
The “Notes” аге now oub of date, not simply in 
detail, but also with respect to new acientific tech- 

such as the datmg of archmological material 
by carbon-14 and fluorine content. Developments 
in science and technology are continually yielding 
new methods of potential use to archeologists who, 
in turn, are able to contribute to scientific research 
by providing accurately dated evidence for the study 
of metallic oorrosion, cellulose degradation, and the 
earths magnetic fleld. To promote further oo- 
Operation between acientists and archmologista, 
therefore, the Соопо] had been considering the 

ee гоно ee oi di mim н: 
The proposal was first put forward earlier this year 
by Mr. L. Biek ; and sn Apel r dh 
"Arohmology in. the Laboratory" was held by the 
‘Council, at which soientiste of various disciplines 
were invited to give their views. As a result of the 
‘conference, the Executive of the Council decided to 
recommend the formation of a Scientific Research 
Committee. Further information may be obtained 
from the Secretary, Council for British Archmology, 
10 Bolton Gardens, London, 8.W.5. 


National Technical Information Services Officers 


Tua first meeting of National Technical Informa- 
tion Services Officers, organized by the European 
Productivity Agency of the Organization for 
European Economic Co-operation, was held at the 
Department of Boientiflo and Industrial Research 
during September 27-October 2. Representatives 
from the following countries attended: Austria, 
E uu mU nM Nh cia, 

Italy, The Netherlands, Norway, Sweden, 
Turkey and the United States. On September 27 
Dr. A. King, charman of the ivity and 
Applied Research Committee of the European 
Productivity Agency and head of the Intelligence 
Division of the Department of Scientific and 
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Industrial Research, weloomed the delegates. In tho 
United Kingdom, the Department of Scientific and 
Industrial Research has been convinced for some 
time that technical information has an important 
part to play in the productivity drive; recently 
attention has been diverted from the mechanics of 
putting out information to the arrangementa made m 
small and medium-sized firms to use such informa- 
tion. Speaking of the way in which technical informa- 
tion services at the national level can be run, Dr. 
King said that in the United Kingdom, which has & 
number of information services, the general policy 
is decentralization, lea certain readual and 
co-ordinating functions to Headquarters staff of 
the This may not be 
suttable in many O.E.E.O. countries. 

At one session of the meeting, ‘question and 
answer’ services in the United States, Germany and 
Great Britain were described, and there was general 

that such services cannot be organized 

so that they pay for themselves. It was felt that 
O.E.E.C. oculi hap by preparation of & paper on 
how question and answer centres were financed m 
different countries. As regards the mterohange of 
questions and answers between national centres, it 
was thought that so far as possible questions should 
be directed to those countries in which specialized 
sources of information exist appropriate to the 
question. O.E.E.C. could facilitate this by treating 
as urgent the preparation of a guide to specialized 
technical information services m Europe. The 
preparation and distribution of technical digests 
were discussed, and in particular the problem 
of ing & European digest service was con- 
sidered. It was thought that the best way of starting 
such в service would be for the European Produc- 
tivity Agency to place contracts for the preparation 
of digests from the national literature in member 
countries. So far as possible these contracts would 
provide for the translation of the digesta into ane of 
the official languages, and would specify the type 
and quantity of digesta i In the meantime, 
the United Kingdom off to make available copies 


of the United Kingdom digesta at present prepared 
for circulation within the United 


visita were made informally to the different sections 
of the D.8.LR. Headquarters information, services, 
and to the British Productivity Council, the Science 
Museum, the Patent Office and the Ohemical 
Research Laboratory, Teddington. 


Human Relations In Industry 
A marier, “Human Relations m Industry” 
(London: Н.М.8.0., ls. net), which is being dis- 
tributed through employers! organizations, trade 
industrial and professional organizations 
and other agencies in Great Britain, contains 
the reoommendations and conclusions of a Bub- 
committee of the National Joint Advisory Counoil. 
The Sub-committee concluded that neither the hard 
facte of Britain’s economic and trading position nor 
the differing circumstances of individual firms are 
sufficiently understood in mdustry. The remedy for 
this does not lie solely within an individual firm, and 
the Sub-committee accordingly calls for much greater 
clarity and consistency in government pronounoe- 
menta on this subject. The Press and other organs 
which help to mould opinion can also do much more 
to help by ensuring that what they say is itaelf 
informed by & clear and consistent understanding of 
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our national position. The for achieving 
good relations is placed ie dierum on employers, 
though their efforts oan be frustrated unless work- 
people оп their aide are ready to understand that any 
increase in their own real income 


asist in the development of such relations and that 
their attention d be directed to easional and 
other associations engaged in this fi d with the view 


Science In New Zealand 
TER addreas delivered by H.R.H. the Duke of 


Edinburgh before а of New Zealand scientiflo 
workers іп Wi on January 18 has been pub- 
lished as Bulletin o, 4 of tho Royal Society of New 

Zealand (pp. 4. W Royal Society of New 


a After в tribute to the work of New 

Zeeland men of science and to the contbutions of 
ао aper кшш ео 
that, although sub-division and tion are 
inevitable, the interest of the individual scientific 
workers need nob be lessened by this specialization. 
De AS To eevee Cee 
ever, is over. Even the universities cannot mest the 
demands of their science faculties and are i 


purposes agriculture, 
transport and defence, if it is that science for 
itself is a good thing, that smentific workers and their 
leaders are worthy and that science directly affecta 
conditions of life and work. Those working in science 
have a duty to people to understand ita various 
for scientific work, particularly in respect of freedom 
of thought and investigation and communication. 
No country oan afford to wait for the fruits of scientific 
research to be handed to her, and New Zealand must 
herself participate in the.search for new knowledge. 
The Duke thought that the efforts of New Zeeland 
would be best applied to problems now at hand, and 
that if the right conditions are created New Zealand 
might expect to foster centres of original scientific 
work of which she could be proud. In applied 
research, however, раа ао ly for military purposes, 
he thought it would be of enormous advantage if the 
countries of the British Commonwealth oould pool 
their resources. There are not enough workers in any 
one country of the Commanwealth: to provide all the 
arp-to-date equipment necessary to ensure that each 
unit is properly prepared for a possible war, and he 
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welcomed the creation of the New Zealand Defence 
Science Corps. 
World Population and Resources 

Pror. E. P. бтиввіма, Romden Castle, Smarden, 
Kent, in a letter to the Editors, directa attention +o 


what appears to be a serious omission in the PEP 
broadsheet with this title (see Nature, July 8, p. 1) and 
members of 
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Union (Nature, June 26, p. 1218) 
the oonservation of water lies is an even more 
blem than those food, materials, 


Fuel idly i 
population Jisted as the most urgent by P In 
most parts of the world the maintenanoe of forests 
gee gh a a риза канду 
те ее ы soil erosion and flooding is vital, 
unproductive in & direct sense. 
aaea ES Gaede Pec 
Fei Gores {аак ee ee ы о" 
materials’; and the International Geogra 
"Union has established a Commission. on Arid 


to study the problem, and ite Prof. L. D. 
Stamp, has that the control of 
water is the foundation in the under- 
devel: lands, notably The Food and 
ture Organization has set ‚в Permanent 
Working Party on the | tion of 


Land and Water Resources and has asked all member 


Inland Water Survey as an economy measure. 


J. A. von Segner (1704-77) 


А PHYBIOIAN who made di i contributions 
to physica and mathematics, Johann Andreas von 
Begner was born in Preesburg (Bratislava), Oxecho- 
slovakia, two hundred and fifty years ago, on October 
9, 1704. After studying philosophy at Debrecen, 
where the Oartesian were still followed, he 
graduated M.D. at the University of Jena in 1780. 
Attending the lectures of Georg Erhard 
profesor of medicine, he acquired his lifelong interest 
in mathematics. In 1733 he was appointed associate 
professor of philosophy at Jena, and two years later 

feasor of physics and mathematics at the newly 

ounded University of G&ttingen, where after the 
death of J. W. Albrecht in 1736 he was for a time 
be eee oe cera a . In 1755 
he 


geometry and he 
barometer in 1743, and m 1750 constructed a water- 
wheel which bears his name. While he made no 
original discoveries in medicine, he refuted the 
theories of the iatromathematical school, pir d 
mathematics as a handmaiden of medicine. 

with the principles of Christian Woli 
led him to abandon the Cartesian 


btemporarieg, for he was created a privy 


and was ted letters of nobility by the king of 
Prussia. died on October 5, 1777, at the age of 
seventy-three. 


Sterold Reference Collection 


Tus Clinical Endocrinology Committee of the 
Medical Research Council has been conoerned for 
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some time about the supply of reference compounds 
for work on steroid metabolism.  Diffücultiee have 
been felt particularly since the introduotion of paper 
chromatography. <A few have already 
been made available thro the National Institute 
for Medical Research, are now 
being made to supply a wider range of steroids. The 
reference steroids, particularly hormone metabolites, 
will be Rum Hee to recognized laboratories as 
per chroma , colour re- 
e ES N шр mixed melting- 
pointe; also, in some cases, as standards for new 
mohoi af of determination in urine and blood. The 
D of this reference collection has begun, 
the help of generous gifte of steroids from indus- 
trial flrms m Britain and overseas. The 
following firms have contributed materials: British 
Drug Houses, London; CIBA A.G., Basel; Glaxo 
Laboratories, Ltd., Greenford, Middlesex ; Merck 
and Co., p aaa Rahway, NJ. ; Organon N.V., Ове, 
Holland ; torieg, Ltd., London; 
Pike Dev mid (D. Detroit, Michigan ; Syntex 
S.A., Мехіоо; б. D. Searle and Oo., Chicago, Illinois. 
Further details and lists of the materials at present 
available can be obtained from the Medical Research 
Counci, 38 Old” Queen Street, London, 8.9.1. 
Requests for materials not listed, and suggestions 
for other steroids to be added to the collection, 
should be submitted to Dr. W. Klyne (Postgraduate 
Medical School, Ducane Road, London, W.12), who is 
Bé arae iced ee 
will be made & source or to small 
quantities of other materials if possible. workers 
bave other materials which they would be willing to 
Buy ee Co oe ee o d аре то 
scheme to idly. Offers of such 
materials to Dr. Klyne. А similar 
zie tr Ке ролл М кты шоты 
already in operation in the United States under the 
auspices of the United States Pharmacopoeial Oon- 
vention. It is that it may be possible to 
arrange for the ex of samples between the two 
schemes. - 


No, 4432 


Solar Phenomena recorded at Kodalkanal Observa 
atory ` 
Вошнтҥ Nos. 182 and 184 of the Kodaikanal 
Observatory embody the results of observations of 
prominenoes made at the Observatory during the 
year 1950. Supplementary data uted from 
otographs supplied by Meudon and Mt. Wilson 
beervatorieg for those days on which Kodaikanal 
had imperfect or no observations have been included 
in the bulletins. In addition to the prominenoes 
resulta, the results of magnetic observations made at 
the Observatory are included in each half-yeerly 
Bulletin, starting with Part 2 of No. 182. The 
ee расу оту таа ee ey 1949 
cj adis ihe poet-war development programme of 
Observatory, and this was due to the 
growing Importance of ane ра observations in 
Telation to solar phenomena also to the proximity 
of Kodaikanal to the magnetic equator. Bulletin 
No. 188 gives the results of & statistical study of the 
sunspots observed at Kodaikanal during 1903—50, 
and the scheme of t classification 
by Oortie (Astrophys. J., 18; 1901; and 
also Mem. Brit. Asiro. Assoo., 28; 1921), and Wald- 
meier’s scheme (Quart. Bul. Sol. Act, No. 77; 
1047). A discussion of the relative merits of the two 
schemes leads to the conclusion that, in the absence 
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of necessary arrangements for routine daily observa- 
tions of the magnetic polarity of sunspots, and the 
necessity to adopt a scheme of visual classification 
whioh oovers all the types met with in day-to-day 
observations (and this conforms to the usually 
observed life-cycle of the majority of 
and can be used unambi y in 
Waldmeier’s classification is more sa 


The Pacific Islander and Modern Commerce 


Unpae the title ‘The Pacific Islander and Modern 
Commerce’’, the South Paafic Commission has issued 
as Technical Paper No. 54 (pp. 20. Noumea, New 
Caledonia : South Pacific Commission, 1954; 2s.) а 
report by V. D. Stace, based on fleld investigations 
in Fiji, Amerioan and Western Samoa, Papua and 
New Guineas, including New Britain and New Ireland, 
Netherlands New Guinea and New Caledonia, duri 
July-Ootober 1052, on the current srtuaiion an 
needs of the indigenous people of the region. The most. 
urgent problem is to deal effectively with the growing 
desire of these people to participate more effectively 
in the modern world. The chief conclusions of the 
investigation are that while improved credit and 
banking facilities could promote the economic welfare 
кое ig ur рое оси ара aa 
economic and development, technical and 
administrative assistance is much more urgently 
needed. In promoting economic develo t, the 

main requirements are incentives, organization and 
practical education. Village oo-operative systems, 
шоп йи Шу and médondlize bui do do not discard 
the basic elements of the traditional communal 
methods of organizing production in the Pacific 
Islands, are more valuable than methods and 
facilities developed to meet the needs of environ- 
ments where individualiam is the rule and riot the 
exception. 
Ethnobotany of Glibert Islands 

Pror. KATHARINA LUOMALA, anthropologist in the 
University of Hawaii, has written in some detail on 
the ethnobotany of the Gilbert Islands (Bernice 
P. Bishop Museum Bul., 218, pp. 1-129, Honolulu, 
Hawaii, 1953). This report affords a useful collation 
of the available but scattered information about 
plante of the Gilbert Islands (Micronesia), with special 
reference to the ethnobotanical aspect in Tabiteuea, 
based on the author's own obeervations. The paper 
gives в general deecription of the Gilbert group, in 
terms of location, population, geographical features, 
climate, domestic plante and animals, eto. and then 
proceeds to в survey of the sóuroes of botanical 
information relating to the whole archipelago. 
Finally, two annotated check lista of plants of the 
Gilbert Islands are presented: ihe first the 
plants by families—a comparatively list ; the 
second list, which occupies some seventy pages, deals 
alphabetically by local name with all known plants, 
some of these still awaiting formal botanical identi- 
floation and naming. 


y work), 


Coryndon Memorial Museum : Report for 1953 


Tma annual of the Coryndon Memorial 
Museum, Nairobi, for 1953 (pp. 26 4-2 plates; from 
the Museum, Nairobi; 1954; 1s), emphasizes the 
large amount of cultural activity which oan be under- 
taken by an energetic curator and staff, even in a 
state of emergency. A fall in ‘income from door 
receipts has been offset by an increase in certain 
grants. It is also recorded that the curator, Dr. 
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L. B. B. Leakey, owing to his special knowledge of 
the Kikuyu and ther language, has devoted much 
time to duties connected with the Mau Mau dis- 
furbanoes. The year also witnessed the official 
opening of the new wing by which the exhibition 
area in the Museum is more than doubled. The 
extension includes some specially deagned screens 
with paintings of botanical subjecta arranged in 
taxonomio order; habitat groups of coral reef and 
freshwater and marme fish ; a large-scale relief map 
of the East African Territories; illustrations to 

explain voloanic formations, rift valleys and river 
fonds. minerals; Miocene and Pleistocene 
faunas ; and the Hall of Man. A large amount of 
routme museum work has also been carried out m 
spite of the extra pressure connected with the new 
wing. 


Growth of Wounded Etlolated Avena Seedlings 
| By using the infra-red image-converter viewing 
apparatus, О. L. Mer (Anne. Bot, N.S., 18, 157; 
1954) has studied the effects of accurately placed 
localized wounds on the growth of etiolated Avena 
seedlings. It was essential to manipulate and wound 
the plantlings in complete darkness ; the method by 
which this was achieved is fully desaribed. A hypo- 
dermio needle was used for the actual wounding 
operation. It is shown that the brief exposure to 
infra-red radiation does not affect the subsequent 
growth of the plante in darkness. The greatest effect 
on mesocotyl growth occurs when the node is 
wounded. A superficial wound in this region reduces 
growth by 22 per cent; a further reduction of 
10 per cent takes place when the vascular system is 
ма шег The growth of the ooleoptile is also 
when the node is wounded; the greater 
part of the reduction is due to the interruption of 
the vascular bundles. W the also 
reduces the growth of the seedlings; but the data are 
considered to be too to warrant drawing 
firm conclusions. The results indicate that the node 
is the centre controlling meeoeotyl growth. 


College of Aeronautics: Awards 


Tan award of the English Electric Research 
Fellowship in Aeronautics for the academic year 
1954-55 has been made to Mr. M. E. Filby, of 
6 Hillview Avenue, Brockworth, Gloucester. Mr. 
Filby is & former studént of Crypt Grammar School, 
Gloucester, and of Lincoln Oollege, Oxford, where he 
obtained an honours degree in physics. He is at 

t a member of the staff of the Research 
tment of Gloster Airoraft Co., Ltd. 

The award of thé Perring Soholarshrp for the two- 
year course which ins m October 1954 has been 
made to Mr. G. E. Smith, of 12 Grenoble Gardens, 
Palmers Green, London, N.13. Mr. Smith was 
educated at Glendale Grammar School, London, and 
graduated at the Imperial College of Science and 
"Technology, where he obtained ө first-class honours 


degree in civil engmeering. 


Pan-Afrlcan Congress on Prehlstory 


Тнв third meeting of the Pan-African Congreas on 
will be held in Livingstone, Northern 

Rhodesia, in July 1955, the provisional dates bemg 
July 11-18. During the course of the meeting the 
centenary will be celebrated of the discovery of the 
Victoria Falls by Dr. David Livingstone and the 
begmning of the systematic exploration of the 
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interior parte of the African continent north of the 
Zambesi. The work of the Congress 1s at present 
divided into three sections (though additional вөо- 
tions may be added if deamed necessary), namely : 
quaternary geology, general palwontology and 
climatology ; human paleontology ; and prehistoric 
arch@ology. At the meeting, symposia will be held 
on the Kalahari Sands, their definition, age, dis- 
tribution and method of formation; the dating of 
the Australopitheomne ; marine strand lines, their 
definition, altimetrio and faunal correlations; the 
early pebble-tool cultures, ther definition, dating 
ce and applica- 
tion of the carbon-14 method of datmg to African 
prehistoric cultures. It is also proposed to hold dis- 
cuasions on termmology, research programmes in 
and allied subjects in the various African 
territories, the control of excavations and the care 
and protection of sites, and the preparation of 
resolutions on these subjects. A number of excursions 
have been arranged both to sites of prehistorio 
remains and to the Victoria Falls, game reserves and 
oe ee шошым ше, 


secretary for the сыз 
pelas 7. D. Olark, curator of 


ngres on Prehistory, Rhodes-Livingstone 
Museum, Р.О. Box 124, Livingstone, 
Rhodesia. 
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International Assoclation of Applied Psychology 


Тнв next Congress of the International Association 
of Applied Psychology will be held during July 18-28, 
1955, m London, plenary sessions being in the 
Beveridge Hall of the Senate House, University 
of London, and sectional meetings in Birkbeck 
College (which adjoins the Senate House). In addition 
to the opening and ing sessions, four plenary 
seesions will be held on the following themes: the 
peychologist and society ; the evaluation of methods 
in applied peyehology—the problem of criteria; the 
relationgbip between research and practice; and the 
assessment of attitudes and the relation of attitude 
to behaviour. Only invited pepers, taking up about 
half the time, will be given at these plenary seasions, 
the other half being for open discussion. The rest of 
the Congrees will be taken up by meetings at which 
questions relating to particular aspects of applied 
peychology—especially educational, clinical and 
occupational psychology——will be discussed. Mem- 
bers wishing to offer a paper should send a summary 
of 250 words, before December 31, to the organizing 
secretary, Mr. Aleo Rodger, at 14 Welbeck Street, 
London, W.1. 


Conference on Endocrinology 


A WHOLE-DAY conference on ''Endoorinology" has 
been by the Joint Biology Committee and 
will be held at the County Hall, London, on Novem- 
ber 18. The speakers will be Dr. A. E. Stuart Mason, 
of the Medical Unit, London Hospital, on “Aspects 
of Endocrinology: Medical Research’; Dr. Н. 
Gardiner-Hill, senio? physician at St. Thomas's - 

ital, London, on “Endocrinology from the 
Clinical Pomt of View" ; Dr. T. Mann, of the Molteno 
Institute of ppc; een and Parasitology, University of 
Cambridge, on of Endocrinology: the 
Biological Approach” ; ey ead Sir Francis Knowles, 
senior biology master at Marlborough Oollege, on 
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"Opportunities апа Limitetions in the Teaching of 
Endocrinology at the pre-University Level". The 
final seasion will be thrown open for discussion on 
the Joints raised by the earlier in the day. 
tions for inb (price 8s.) should be made 
to the Secretary, Joint Biology Committee, о/о 
British Social Biology Council, Tavistock House 
oe тапа бшш London, W.0.1, from whom 
further particulars may be obtained. 
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Exhibition of Kinematography In London 


Aw exhibition of kinematography, comprising 
fica, wal displays aid apparer ill be, held by 
the Kinematograph Group of the Royal Photo- 
graphio Society in the Society’s House, 16 Princes 
Gate, London, 8.W.7, during Deoember 3-18. The 
exhibition revives an event held regularly before the 
outbreak of the Second World War. The films will 
be divided into five sections on the application of 
kinema hy to, respectively, industry, science, 
medicine, education and other specialized fields. 
Lectures and demonstrations will also be given. 
Films for the exhibition may be submitted in any 
gauge, sound or silent, black-and-white or colour, 
but the running-time of any one film should not 
exceed forty-five minutes. It is not essential that 
filma ahould be the work of one person; they oen 
be made by groupe, societies or commercial under- 
takings. Intendmg entrante should obtain an entry 
по свв риаш RR 
Kinematograph Group (Exhibition Committee) 16 
Princes Geto’ London S.W.T, and return Part 1 of 
the form, duly completed, as soon as possible. The 
fins, accompanied Part 2 of the entry form, 
should be sent in by ber 80. 


Radio Industry Council Awards 


Втмам January 1, 1952, the Radio Industry Council 
has awarded premiums of 25 guineas each, up to an 
average of six a year, to writers of published articles, 
the object of the premiums being to encourage the 
publication of articles re technical progress 
and development of radio, television and electronics 
in Great Britam. The main points to be taken into 
consideration will be the value of the article in 
making known British achievement in radio and 
electronics; the origmality of subject; technical 
interest; and presentation and clarity. Any writer 
will be eligible who is not paid а salary wholly or 
mainly for writing and not earning 25 per cent ог 
more of his income from fees for articles or from book 
decre For articles written Nagel сер author 
must eligible, and the be divided. 
Pe or periodicals Sud oon De Do bought by the 

lio on bookstalla or by subeoription, at home or 
abroad, will be eligible, but not journals circulating 


journals, or the privately published journals of pro- 
feasional institutions or learned societies. Entries 
should be made before December 81 by submitting 
five copies of the published article to the Secretary 
of the Radio Industry Council, 59 Russell Square, 
London, W.0.1. 


Announcements 


Tan nineteenth Parsons Memorial Lecture will be 
delivered at the Institution of Mechanical Engineers 
by Mr. F. Dollin on October 29 at 5.80 p.m.; Mr. 
Dolin will speak on ‘Factors Influencing the Con- 
tinuing Development of the Steam Turbine". 
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Ix oonnexion with the celebration of the jubilee of 
the invention of the thermionic valve by Bir Ambrose 
Fleming on November 16, 1904, а conversazione and 
exhibition will be held during November 16-18 in 
the Electrical Department of Univerarty 
College, London, and в commemorating the 
occasion will be unveiled by the Lord President of 
the Council Admission is by ticket, application for 
which should be made to the Assistant Secretary, 
University College, Gower Street, London, W.C.1. 


Tua twenty-eighth annual general meeting of the 
Bedson Club will be held in the Chemical Laboratories, 
шесе ем р upon Tyne, on October 16, 

after which Prof. T. 8. Westoll, J. B. Simpson pro- 
feasor of geology in King’s College, will deliver a 
lecture on ‘‘Foesils I have Known". Other Bedson 
Leotures for 1954—55 are: Prof. A. R. Ubbelohde, 
"Some Physicochemical Studies on r-Eleotron Com- 


pounds” (October 29); Dr. Е. G. Mann, "The 
Comparative io Chemistry of N, P and Aa” 
(November 12); Dr. R. P. Bell, “The Place of 
Theoretical in Education” 
(February 11); and Prof. F. J. W. hton, ‘Rapid 
Reactions of Hæmoglobin with O, and " (March 11). 


Berrea po announces the award of 
research , tenable for two 
years from October 1 at the institutions mentioned, 
as follows: Mr. R. B. Pearson (University College, 
London), Mr. A. M. North (University of Birming- 
ham), Mr. J. L. Tayler (Imperial College of Science 
and Technology, London) and R. L. Vale (University 
of Birmingham). 

Тнв паа. of Agriculture for Scotland has 
awarded owing postgraduate scholarships in 
agricultural sinew tenable for periods up to three 
years, commencing in October at the oh Sarai 

centre shown: Husbandry : I. C. Beattie, J. Frame, 
LA A. Munro and Mies 8. M. Sweeney (University of 
Reading); D. O. Graham (University of California) ; 
А. M. M. MoFarquhar (University of Leeds); Mise 
M. W. Murray (Ohio State University) ; W. C. Smith 
(Massey Agricultural College, New Zealand). The 
following current awards are being continued for a 
: J. Eadie (University of 
(University of Read- 

. Sutherland (Iowa Staie Oollege) ; 
Agricultural Воопотмог : А. V. Аа (Agricultural 
Economics Research Institute, Oxford); Agricultural 
Engineering : J. Roddan and J. H. 8. Torrance 
(King’s College, University of Durham). 


A CoxranusoB on “Design and Application of 
Small Digital Co " will be held at the Belle- 
vue-Stratford Hotel, Phi 


formation can be ob 
Box 7825, Philadelphia 1, Pa. 


БКиығнввгмо to the communication entitled 
“Velocity of Electron Pulses” published in Nature of 


August 28, p. 398, the suthors write: ‘We regret 
we omitted acknowl the generous assistance 
of i Chemical Industries, Ltd., which 


enabled one of us (D. L. R.) to carry on the work 
in the first year, and the maintenance grant of the 

t of Soientific and Industrial Research, 
for the second year of these investigations”. 
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SOCIAL AND INDIVIDUAL SIGNIFICANCE OF AGEING 


НЕ presence of some five hundred delegates from 
more than fifty oountries in London during July 
19-23 for the third Congress of the International 
Association of Gerontology must be considered an 
important stage ш the gestation of a ‘science of 
ing’ in Great Britain. The three main sections 
were: (1) Biology and Pathology; (2) 
Medicine and Psychiatry; and (3) 
Варсан This report will be 
sixty or more papers in the third section. Dr. J. Н. 
Sheldon in his ential addreas stressed the 
dominance of the social implications of gerontology, 
and said that “in many countries old age is likely 
to become the major social problem over the next 
twenty years’. He emphasized the necessity for 
курш «сино көр, "remembering that 
those aspects of the therapeutic arb which happen 

to possess greatest technical interest and challenge 


are nob necemarily those of the greatest social 


There was considerable appreciation in this third 
section—though not oo to it—that the major 
concern should be with the quality rather than the 


i adjustments 
greatly increased expectation of life, rather than to 
&dding still further years to life. A prime objective, 
as Dr. Sheldon it, is “во to maintain the 
vigour of the old that their capacity to contribute to 
the common effort and above all to maintain their 


into three maim divisions, with the first 
background. The second such division, here oon- 
sidered ав ‘The Care and Welfare of the Aged and 
the ing", related more to the i 


better provision of 
medical and social oare for those requiring this as а 


grea 

those of growth, development and maturation : 
“Employment Problems of Older Workers", ‘““Em- 
‘ployment of the Elderly" (plenary seasion), "Experi- 
mental Study of Skill in the Elderly" (joint seasion 
with Section 1) and ‘Education for Later Á— 
in the U.8.". A general heading here would be ‘ 
Utilization of Later Maturity”. 


Social Policy and Practice 


The three main speakers in the first session, 
“Introduction to Problems of Social Policy", were 


after its old people—a ‘family phase’, an ‘i 


‘not very 


` Social Survey inquiry 


phase’, and в developing ‘social phase’. He oon- 
sidered that “the whole problem of old age must be 
placed on а new basis, or rather it is posed for the 
Са аар t fashion”. Sir Godfrey stated 
that ''if in terms, we define our policy as 
being an intention to make old age as tolerable and 
pleasant as we can, many things will have to be done 
which will call for social decisions of the widest 
possible character”, and that “we have only recently 
started to give special attention to problema of old 
ago in this 
Prof. B discussed aie Наа Aspena of 
Social Policy". He laid streas on a need, in planning 
for the well-being of older persons, for the realization 
that they "have ementially tho same basio values and 
wishes as all other human beings". A social policy 
commensurate with the problems of ageing must take 
this into account—and also “the deteriorating role of 
older people in modern society". Older people, Prof. 
Burgess affirmed, have the desire common to others 


for & feeling of security is psychological as well as 
economic. In “meaningful activities” he included 


~ both work and recreation : eee 


indicate that work is not solely or even. 
way of earning a living. dubai Aas by whioh 
people regulate and routinize ther time, associate 
with their fellow workers, make use of their akills, 
gain recognition, achieve status, nurture a feeling of 
Шеше und ma i 
and in the servioe of o s 
The “Symposium on National Programmes” was 
informative, and it would appear that, 
ШЕН. клр such аре OF ido and acing 
"M. бк Tibbitts, t 
k Tibbitte the chairman of the plenary 


aspects of employment of older people. The three 
papera provided illustrations of these. Dr. M. L. 
n {Oornell) described a nation-wide longitudinal 
investigation initiated in 1952 to study the effects of 
tional retirement and the relationship between 
health, economies, ee ee 
old age; Dr. J.. oe a ead 
social survey of the aged in the etherlands; and 
Mr. L. Moss commented on the data from the 1950 
Ministry of Labour ваш ey ости 
of the elderly. The chairman had pointed out that 
the primary concern for that session was in survey 
methods: “are the methods in use satisfactory for 
getting the kind of information wanted t” 

Mr. Moes stated that the main purpose of the 
was to get “an all-round 
appraisal of the problem”. He gave an account of 
the rationale of the cros-sectional representative 
sample survey, showing ite relation to detailed 
inquiries concentrating on one special aspect of a 
problem. Dr. Barron pointed out that lo 
studies of the agemg process are better equipped to 
show relationships between certain factors than are 
cross-sectional ‘surveys. ое оре the 
discugsion, Mr. Mark Abrams expressed ы doubt 
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whether the survey methods in use in Great Britain 
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Hands of the E direction and interprete- 
tion of surveys ; research would be more illummating 
if their tasks were shared with experts from other 
flelde—aociology, economice, architecture, govern- 
ment and even history". 


Care and Welfare of the Aged and the Ageing 


There was general agreement among the speakers 
on the need to prevent any undue increase in the 
institutional care of the aged. 

of existing hospital and similar acoom- 
modation and the mounting social burden involved, 
Dr. G. Evans, among others, emphasized that it is in 
the intereste of older people that “residential care 
should be exceptional rather than normal"; main 
emphasis should be put on preventive work and 
rehabilitation. But though infirmity was not = 
as в dominant or necessary characteristic of 
yeu di us шы ea eee ee E 
this must be expected in the final years of life, and 
also that the increased numbers and proportion of 
the have already made heavy demands on 
& le medical and nursing facilities. Dr. В. O. 


that hospital beds should ''be by the ri У 
people and for as short а time as possible” and 

Gi je) ps Dy ае depend fur Dole vey 
idisse иргин cai ena iudi cui Ша 
Боз Pa oe M d 
of their own family as long as possib 


Dr. Cosin in Oxford. Dr. Nain Oowen spoke later of 
the Rutherglen Health Centre for Old P 
chief purpose of which is to keep older peop 
and. healthy at home. 

From the ohair, Mrs. M. M. O. Kemball had 
directed attention to в required partnership em 
Braap ihe family, tho. voluntary bodies aad ths 
statutory services for ensuring the health, oare and 
ламы: of older people. Various delegates spoke of 

e oa са ыша зе Mn олак Ha 
vital oontribution to this partnership ana garo 
&ooounts of ancillary services and aids provi by 
voluntary and statutory bodies for this purpose, and 
to help preserve the i of the elderly. 

Many what is in effect another 
type of welfare as most appropriate to those not 
functionally old, that being to allow, encourage and 
enable them to live substantially normal lives for as 


developmen: 
ee ee ee penat of life. Mr. 
Kuplan's paper, ‘Тһе Community and the Senior 
Citizen”, waa a declaration of the principles basio to 
this approach, as well as a report of what he described 
as "an exaiting demonstration of democracy in 
action”. Не said that, following a State-wide con- 


NATURE 


683 


ference on the problems of ageing held in 1951, ‘the 
State of California and many of ite cities and towns 
have accepted the principle that the older person 
must be encouraged and helped to remain an integral 
and contributory member of the community. 
Accepted also the corollary principle that the older 


years in self- 
neeg” Dr. C. O. 8. Biyth Brook, for one, spoke of 
the sense of service to others as well as the physical 
and mental exercise involved in suitable employment, 
as factors ing the conversion of senescence into 
senility. Dr. J. Weil (Ohio) said “the older person 
content only with leisure must lose his self-esteem— 
of purpose for living". Tap Ылаң Шр о! 
recreation for the well-being of the elderly was dis- 
cussed by Miss С. E. Bowen (Philadelphia) and Miss 
V. Ingram (New York). They interpreted ite true role 
as re-creation, ко as “to bring the older persons back 
into the stream of life and help them maintain а maxi- 
mum of mental health and usefulness” іп “an active, 
creative routine instead of a dull, monotonous one". 


Utilization of Later Maturity 


“The goals of gerontology must not be viewed as 
revolving around putting oldsters to work, but to 
assure that older workers who need work, want 
work, and who can be fitted for work are given 
opportunities with others to obtain work." In sayi 
this, Mr. A. J. Abrams (New York) had m min 
“culture-borne negative attitudes to ageing" as an 


universal, and even evident well before the sixties. 
He spoke also of initial steps bemg taken to offset 
this through job Pu physical examinations, job 
counselling, re-training and “re-engineering of jobe 
to adapt them to ageing workers”. An international 

ling of data was advocated. But Mr. Abrams 
Et thoi though mote анине] Кад йрек recu; 
ем are "enough data already available—so that 

y country, determined to aid its older workers, 
San flounder”. Mr. J. A. Soott, in his ‘‘Place- 
ment of Older Workers”, described successful 
Canadian in older-age counselling. Dr. 
I. M. Richardson that encouragement and 
enablement of older workers to go on worki 
efficiently longer than at is the 
problem which would help to solve other problems 
of old age; but that true preventive measures must 
be made from the fifties or even earlier. 

In his earlier commentary on the 1950 Sooial 
Survey, which showed that 23 per cent of the men 
had retired before sixty, average retiring age being 
sixty-two, Mr. Moes Hen сисе th Gist the Шуша: 
had also shown no marked difference in the age at 
which men gave up jobs in different industries and 
occupations. An implication of this was, he felt, 
that it was not the actual demands of the job which 
determined time of retirement but rather attitudes— 
on the part of the workers themselves and of 
ment. Mr. A. J. Abrams oonsidered that though 
“oldsters themselves tend to &ooept the community’s 
image of the older worker", there is a changing of 
attitudes from retirement, even early retirement, as 
a life goal. One finding of the British survey was 
that, at sixty-flve years of age and older, much 
a i ida ры кере ndr that they went 
on working because they preferred to be oooupied, 
irrespective of economic necessity. In a later paper, 


684 


Mr. J. Roberts dealt with factors in the trade union 
attitude to this question. He indicated that the 
principle of “the right to work” is now tentatively 
being extended to ‘the right to work for all adulte 
нү of аде”. 


pei gine cae touched on attitudes of employers 
to the employability of older workers. Mr. Moes felt 
that in spite of “a limited amount of goodwill” on 
the retention and taking on of such workers, ‘‘the 
do not appear to be very favourable as 

as present attitudes are dominant". Mr. A. J. 

. Abrams mentioned the meffectiveneas of ‘exhortation’ 
or even ‘proof’ for removing age barriers in industry, 
and the necessity ‘to motivate - t to 
examine personally this Меш”. “А оп 
the Effectiveness of 3,000 Older Workers in & Sam- 
ping oF ашыш Ишек Кил” жы giv by 
R. L. Peterson. In this inquiry older workers 
were evaluated by their immediate supervisors, who 


port 

more than sixty years of age, showed “a work volume 
about the same as for younger workers”, as well as 
leas absenteeism, greater reliability and work of 
better. quality. He stated that studies of this kind 
are influencing American employers to modify their 
employment programmes. 

Mr. A. T. Welford outlined “a minimum 


experimental 
on capacities and job demands, which he felt would 
need to be completed “before a confident policy for 
employment of older people could be framed". But 
he pointed out that there are other questions de- 
ing '& method of study which so far has been 
little used for work on ageing". Examples of these 


M тоог more than twenty years” ; 
that 


would appear 


from а quite early age; but Mme. B. Pacaud (Paris), 
studies, the 


years. - 
O E шыл сатыша “Education for 
Later Maturity” were all contributed by American 
a number of other delegates in various 

tho : 


Mr. О. J. Kaplan, in “Communication of Health 
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knowledge already i6 waa misunderstood and unknown 
by many over 60". Two papérs on projects for later- 
age education were given by Dr. Ruth Andrus and 
Dr. Wilma Donahue, and Dr. W. H. Reals, 
on “Programmes for the Ageing in American 


‘there appears convincing evidenoe that 
the problems of ageing and educational provision for 
the older adult himself have become a definite and 
increasing oonoern of universities in the United 
State”. 

What would amount to а fourth aapoot of 'eduoa- 
tion' on was indicated by Dr. E. Digby, who 

“whether there is sufficient иш 
кетш of the biological, Bt hao and soo 

Mim E. I. Black ag chairman of this 
third section, felt that it had a lot to learn from the 
discussion in the other sections—‘‘but that the 
traffic should not be one way’’. This consideration, 
however, presupposes some evenness in the oon- 
tribution of research data from the different flelds of 
gerontological inquiry. Though has now be- 
come Me ecc mate шека prone em", it is perhaps 
significant that there were very few papers of an 
essentially sociological character in this third section 
originally specified as “Sociology and Psychology”’. 
Dr. Sheldon’s comment on “a lack of fundamental 

to old age” appears to have 

his address, however, Sir Godfrey 

had remarked that, with other communities in 

demographic circumstances, we are now 

going through a process of adjusting ourselves to tho 
facta”. 


There was an speakers 


agreement among 
Set romero findings Ба аео Aelia af inves: 
gation would need to be taken into account by other 
specialists if the required unifled though multi-sspect 


BEECH MYCORRHIZA 
T the British Association meeting in Oxford on 


Section K. (Botany) under the 

J. L. Harley on the subject of scarce beech 

mycorrhizas. A great deal of has been made 

in recent years on this subject at Oxford by Dr. 
speakers 


Bader and his “collabaratars - were 
pupils of his. 

The firat speaker, Dr. J. K. Brierley, showed thas 
beech consisted of a fungal 


a v Seine крл быр тау 
An account of experiments was given which helped 
to determine a route by which phosphorus 
through the fungal sheath to the host. He wed. 
that when roots which had been exposed to labelled 
hoephate were transferred to phosphate- aerated 
bone: solution, part of the phosphorus socumulated 
by the fungus during exposure to phosphate is redis- 
tributed to the host during the subsequent stage in 
phosphate-free buffer. Although previous experi- 
ments have shown that movement of phosphorus to 
ee an | during absorption from an 
supply, the І deecribed here 
De ddr ciorum ADU орыс oct ре 
viously accumulated phosphorus in the fungal tissues 
V the host in the absence of an external phosphorus 
gupply. Redistribution, as this movement was 
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called, was temperature-sensitive and had а Qi, 

of 2 or greater; it was sensitive to oxygen ооповп- 

tration and became very slow in rate when the 

сква енн in the washing solution was 
3 per 


The етой therefore demonstrated that 
redistribution was a movement which depended 
upon metabolic and was thus an active 
transport. It seemed probable that active trans- 
port of phosphorus from fungus to host waa de- 
pendent upon oxidative reactions which ooourred 
in the fungal tissue and рв in a lesser degree 
only upon those of the host. Correlating these 
laboratory experiments with those made in the 
fleld, Dr. Brierley showed that the oxygen оа 
trations of beech litter, in which m; 
abundant, were high (about 20 per cent) прене ls 
the year. Hence, under these conditions the rate of 
active transport to the host would not be im 
and the mechaniam was potentially capable of 
maintaining в steady movement of phosphorus to 
the host from that accumulated in the fungus. 

Dr. Brierley went on to deeoribe experiments which 
showed that redistribution was diminished in rate 
when roote were washed in buffer oontaining phos- 
phate. When roots which had been returned to 
phosphate-free buffer after a period in buffer con- 
taining phosphate, redistribution, temporarily pre- 
vented, was resumed а a rapid rate. Ib was suggested 
that the phosphate absorbed from the external 
solution competed successfully with the redistribution 
mechanism for в substance which, produced in 
respiratory metabolism, was important for phos- 
phorus transport to the host, so that phosphorus 
accumulated by the was not mobilized for 
redistribution. In the absence of external phosphate 
supply, phosphorus pecu) acoumulated into the 
fungus was utilized redistribution occurred. 
Moon ha ohare Ead Wie о ыш. 
from the external solution when this contained phos- 
phate; bub was from sheath phosphorus via the 
redistribution mechanism when the external supply 
was stopped. Under natural conditions, fluctuations 
in available phosphorus must ocour, and where 

lies of phosphorus were abundant redistribution 

be unimportant as & source of phosphorus to 
the host; but when these supplies failed or became 
very low, redistribution to the host from phosphorus 
previously acoumulated into the fungus might be of 
great Importance. 

In order to further understanding of the role of 
mineral nutrition in the ecology of beech mycorrhizas, 
experiments are in at Oxford on the uptake 
of another of the major nutrienta, the cation potas- 
grum, in contradistinction to the phosphate anion. 
Mr. Wilson presented the results of some of these 


essentially preliminary poma 
Fares err ino Coe r a ve been 


studied by two methods: (1) using an EEL flame 
measuring 
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photometer differences in K+ oonoen- 
tration of a solution before and after presentation to 
the roots; (2) uamg КЬ* and an end-window Сө! 
counter. The of Rb+ and К+ have been 
shown to be under various conditions, when 
caloulated on & millimolar/milli ivalent basis. 
Uptake of these alkali metals is at least partially 
metabolic, for sodium azide, iodoacetate, low temper- 
atures (Q,, of uptake more than 2), and low oxygen 


tensions all reduce the uptake of Rbt, and the last ^ 


factor considerably reduces the rubidium 
retained in the fungus. Not anb do Belen abe 
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and oxygen tensions less than 5 per cent reduce the 
uptake of Rbt from rubidium chloride, but they also 
cause a great release of K+ into both demineralized 
water and into dilute potassium chloride. Stronger 
solutions of potassium chloride, however, reduce the 
net loss of K+ in the abeence of oxygen but increase 
the loss of Rbt in air from roots previously charged 
with Rb* ; further, the loss of Rbt into demineralized 
water has & much lower Q,, than has take. These 
facta indicate that the logs of K+ and БЬ+ is at least 
partially a physical process. The Rbt accumulation 
ratio m rubidium chloride of nearly six times in the 
total abeence of oxygen is partially by exchange, 
for approximately seven times as many milli-equiv- 
alenta of K+ are lost as are Rbt taken up under 
similar conditions. This loas of K+ representa but 
20 per cent of the original root content of about 
3,000 ugm. potassium/100 mgm. dry weight of roots, of 
which approximately 45 per cent is in the sheath. 
Buffering with sodium phthalate/sodium hydroxide 
showed that the Nat ion depressed Rbt uptake. 
Further experiments demonstrated that Nat, K+ 
and NH,+ caused depressions in the Rbt uptake of 
10, 65 and 82 per cent, respectively, when equimolar 
with the 0-1 millimolar rubidium chloride solution, 
and that a depression of 50 per cent was produced 
by potassium chloride at 0:08 mM and by ammonium 
chloride at 1:8 mM, while sodium chloride appeared 
to be above 10:0 mM. Curves of uptake/concentration 
for the single salts sodium chloride and potassium 
chloride at the pointe of equal uptake in u equivalents 


provided the ratio [181 


EA in millimoles/litre = 1-3, 
whioh is far removed from their relative values as com- 
petitors with Rbt. Further iments are scheduled 
to determine the rates of uptake of K+, Nat, NH, 
I kr ee ee 

will olarify the nature of this problem. 

Mr, J. 8. Waid (now at the Research 
Station, Hurley) described the fungi which in- 
habit the surfaces of beech roota. He outlined 
& method of ling fungi inhabiting the sur- 
faces of E e | roots and ectotrophio myoor- 
rhizas: the method also demonstrated the pattern of 
colonization of roots by fungi, and confirms some 
visual observations. Roots were washed in sterile 
water contained in phials which were mechanically 
agitated. The water was changed at intervals and 
after twenty changes the roota were cut into 2-mm. 
fragments and implanted on nutrient agar plates. 
Dilution plates were made to determine the number 
of micro-organisms im the washings and showed that 
large numbers of sporing fungi characteristio of the 
‘Thizosphere’ were removed from the root region in 
initial washings and very few in later 
Microscopical examination showed that 
were &beent upon the surfaces of washed roots, and 
this evidence, together with that derived from 

sampling the washings, indicated that only the active 
уша gr the, Toot: surfaces femamed. upon: tne 
washed fragments. 

Examination of the fud of single seedlings 
showed that different types of fungal mfection, 
including ee could occur on adjacent 
lateral systems. ulation appearing from 
acted Morus of leerlo ө Gio wen La clu) 
also showed great variation, but the majority of 
fungi on secondary laterals were non-sporing and a 
flora of clamp-bearing and sterile mycelia grew from 
mycorrhizas. 
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The tap roots bore а leas variable but denser 
population, mainly of sporing fungi, but of different 


quality from the i appearing on Warcup soil 
plates made with soil pote in which the plants 
bad Fungi were often absent on growing 


apices; but as the roota aged the population of 

fungi appearmg on plates increased in numbers and 

was dominated by sporing fungi. 
iment 


resulted in a decrease in the dry weight, free 
content and the extent of-myoorrhizal infection of 
the i but led also to profound changes in the 
nature of surface populations of main and lateral 
roota. However, these effecta cannot be attributed 
to light alone bub to other factors also, such as 
humidity and temperature. 

The numbers of Rhizocionia spp. and Trichoderma 
viride were favoured by decreasing and increasing 
radiation respectively. 
genio to i 


the roots. It was indicated that the condition of the 
host plant plays a major part in determining the 
nature of ite surface flora and that the obeervations 
were limited by the fact that a cultural technique 
was employed which favoured Trichoderma. 

J. К. BRIERLEY 
J. 8. Warp 

J. M. WirsoN 


FELD BIOLOGY AT THE KING 
EDWARD VI GRAMMAR SCHOOL, 
CAMP HILL, BIRMINGHAM 


ING Edward VI Grammar School, Camp Hill, 

Birmingham, has recently published в full 
report by ita Natural History Society of a oom- 
prehensive survey of 4 selected area named for 
convenience Brown’s Coppice, the actual name of 
the principal woodland on the site (“‘Brown’s Coppice : 
a Survey”. Pp. 79. Obtainable from The Secretary, 
The Natural Hi Society, King Edward VI 
Grammar School for Boys, Camp Hill, Birmingham. 
5s. including postage). The site is about 130 acres 
in extent, and comprises eight distinct habitats. 
Forty members of the Society took part in the survey. 
The studies were divided into nine sections—botany, 
zoology, ornithology, entomology, edaphio factor, 
cartography, specialised photography, geography 
and local history ; and a member was appointed to 
supervise the work of each section. (Later a pond 
section, devoted to the study of a flooded bomb 
crater, was added.) 

The report is divided imto three parts. Part 1 
(Physical Features) deals with geography—general 
and regional setting, relief, drainage and climate ; 
and land utiliation—local history and agriculture. 
This report is commendably thorough, the first 
chapter being accompanied by six maps and figures 
and the second by two mape. 

Part 2 (Dependent Factors) reports ecological 
studies—index of habitata, edaphio factor, biotio 
factor (plant and animal). The habitats included 
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woodland (40 sores), bog (20 acres) pasture (20 
acres), rows, standing water (laore) and waste 
land (about 4 acres). This is accompanied by ten 
maps, transects and quadrata. - 

Part 3 (Natural History) covers the main ups 
of the flora and fauna. Twelve pages are to 
list the plante identified, and these are accompanied 
by six plates. The various fungi, too, are listed. 
Some good work in bacteriology is alao reported, and 
this is of particular interest since the subject usually 
receives such scant treatment in sohools. Similar 
detailed treatment is afforded to the fauna, including 
invertebrates and mammals; separate chapters are 
devoted to insecta and birds. Further plates 1llustrate 
a giant puffball, two birds, a photomicrograph of a 
blow-fly and one of Oyclope. 

Three appendixes complete this report, which is 
the most comprehensive and thorough of ite kind 
which we have seen produced by a school. King 
Edward VI Grammar School, Camp Hill, Birming- 
ham, is to be congratulated on & very worthy effort. 





COMPARATIVE PERFORMANCE OF 
NICKEL AND POROUS ALUMINA 
SAMPLE HOLDERS FOR 
DIFFERENTIAL THERMAL ANALYSIS 


URING a comparative evaluation of the per- 
formanoe, under identical conditions, of 8 
sintered alumina and nickel i holders for use 
in differential thermal analysis, it was obeerved that 
for certain reactions involving the evolution of a gaa, 
such as the thermal decomposition of a calcium 
hydroxide (Ca(OH),) and calcium carbonate (Oa&CO,) 
and mixtures of these two compounds, the significent 
linear portion of the downsweep of the peak oocurred 
at appreciably higher temperatures when using & 
nickel blook than when using an alumina blook of 
identical dimensions. The cylindrical sample holders 
used. were 41 mm. high and 38 mm. in diameter, with 
pennis vele Hi mm. wade Aud IX Hs de. А 
linear heating rate оЁ-15° О. per min. was employed. 
The curves obtained using the two types of sample 
holder are superimposed to facilitate interpretation 
(Fig. 1). The peak displacement observed is illus- 
trated in curve 1 for в calctum hydroxide—caloiam 
carbonate mixture, and in curve 2 for pure calcium 
carbonate. 

This anomaly could not be accounted for by oon- 
siderations of thermal conductivity or heat capacity, 
and it was also found that the peaks due to phase- 
changes such as the a- quartz transformation’ and 
the rhombio-trigonal inversion in strontium car- 
bonate! showed no such displacement. This suggested 
that loes of in the decomposition of calcium 
hydroxide aud o carbonate might be responsible for 
the anomaly, in that the pores in the alumine sample 
holder permitted the escape of the gaseous decom- 
position products, lowering the concentration of the 
gas in the mas of sample, and so leading to the more 


hydroxide and calcium carbonate. Bearing in mind 
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that in a static atmosphere the thermal decom- 
to be virtually in- 


above. 

report by Haul and Heystek* that while reduction of 
the carbon dioxide pressure in the furnace atmo- 
sphere has no effect on, the position of the first 

lomite peak, it displaces the calcium carbonate 
peak downwards, determinations on dolomite in both 
the unsleeved &lumina and nickel holders were 
carried out. These yi the thermograms shown 
in curve б, in which the coincidence of the significant 
and the downward dis- 
carbonate peak in the. 


thermogram ob using the porous holder, oan 
giae cio further confirmation. 
The fact that the lacement of the calcium 


а реа ер ee 
an exothermio solid-phase reaction’ with the car 

dioxide produced in the initial stages of the deoom- 
position of the carbonate, particularly in the hotter 
peripheral parts of the sample well. This exothermic 
reaction masks the earlier part of the endothermic 
decomposition of the calcium carbénste by oan- 
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oellation. This effect is much more pronounced in 
the impervious walled nickel specimen holder than 
in the porous alumina cell, where much of the carbon 
dioxide produced is lost by diffusion. 

This effect has also been’ observed in samples of 
calcium hydroxide compacted to very different 
densities in the nickel sample holder; as the density 
moreases, with & consequent m porosity, 
жый pera displaced to & higher temperature, as 

20? C. Ono dust merce DUE diui 
of 100 per oent. 

These observations illustrate the need for standard- 
ization of sample holders, the bulk denaty and 
porosity of the thermo-active material and also the 
geometry of the sample well as pointed out by Атепве, 

The oomparison of the two types of sample holder 
has also shown that for endothermio reactions such 


аре анша осе ee 
carbonate magnesium carbonate, the nickel block 
is only slightly leas sensitive than a ceramic holder. 
At temperatures of about 500° C., it gives areas 
which are about 80 per cent of those for oera&mio 
bloak and at about 900° O., about 70 per cent. The 
nickel holder yields peaks whioh aro sharper (that is, 
they have a greater amplitude in relation their 
vid) and it alpo he greater reolving power (unos 
closely adjacent peaks can be more clearly diff 

entiated), as illustrated in curve 5. This afoot is 
partially due to the more definite point of inflexion 
on the curve where it first leaves the base-line in 
thermograms obtained using the nickel block. This 
characteristic is most clearly shown in curves 3 and 4. 
The fact that it also ooours in the thermogram for 
magnesite shows that this affect m not due to 
porosity. It is ascribed to the higher thermal oon- 
dustivity of the nickel holder, a factor believed to 
operate as follows. Endothermio ion. 
commences in those ions of the sample nearest 
the walls of the well, and, in the case of the 
nickel holder, heat is readily available from the large 
mass of metal of high conductivity in contact with 
the cooler decomposing material. Rapid heat-flow 
into this superficial layer maaks the eerly part of the 
reaction by пес еар E dod disi effect 
before it can affect the erential thermo-junotion. 
It is for this reason that the endothermio reaction 
в to start at a higher temperature in the 


value at which the rate of deoo 
SLM Me he mar We a Der 
penetrate the increasingly thick layer of decomposed 
material of low thermal conductivity sufficiently 
rapidly to neutralize the endothermic effect, the 


Under identical and closely oontrolled ехреті- 
mental conditions, the variations in all the signifloant 
иенен for the calcium hydroxide peak were 
ower in thermograms obtamed using the nickel 
sample holder, namely, about 1 per cent compared 
to 2 per cent in the case of the peak areas. The 
temperature differance between the furnace atmo- 
sphere and the centre of the inert reference material 
паеш ee tran 
varying from respectively 25 and 40° С, at 100° C 
through 11 and 28? C. at 500° О, to 4 and 12° C. at 
1,000° C. 

A fall account of these and related findings will be 
published elsewhere. This communication is pub- 
lished by permission of the South African Council 
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for Scientific and Industrial Research, and acknow- 
ledgment is made to Mr. J. E. Kruger for assistance 
in this work. 
T. L. Wass 
National Building Research Institute, 
Council for Scientific and Industrial Research, 
. Pretoria. June 18. 
* Grimshaw, B. W- Westerman, A., and Roberta, A. L., Trans. Brit 
‘Graver, В. ML, J. Amer. Osr. Soo., 83, 3, 06 (1950). 


. ‚3, 
_ ‘Webb, T. L., 5.4. Indus. Ohem., 7, 224 (1963). 
‚* Arens, P. L, Ph.D. thesis, Dandboawhogeschool, Wageningen (1951). 


SOMEWHAT similar experimenta to those described - 


by Mr. Т. L. Webb have reoently been carried out, 
quite independently, at the Macaulay Institute for, 
Soil Research; bub olay minerals were used for all 
comparisons.  Porous sintered alumina and niokel 
specimen holders with cylindrical sample-wella and 
of identical dimensions, conforming to those pre- 
vio described for the same apparatus’, were used ; 
in ition, the nickel holder oould be fitted with a 
lid. The results corroborate those of Mr. Webb; but 
вв they are somewhat complementary and additional 
obeervations were made, a brief note upon the 
The curves obtained for the main endothermic 

of kaolinite (the ‘standard’ sample used for 

i tial thermal analysis standardization") using 
the porous alumina specimen holder, the nickel 
specimen holder, and the nickel specimen holder with 
lid are shown in Fig. 1. The difference 
between the curves for the porous alumina and nickel 
holders is similar to that described by Mr. Webb 
for calcium hydroxide, and previously reported by 
Gérard-Hirne and Lamy* for kaolinite ; namely, 
using the nickel holder, the peak is amaller (about 
75 per cent the area of that in the alumina holder), 
the peak temperature is higher by about 6° O., and 
the peak is sharper and apparently becomes more 
asymmetric. The apparent asymmetry is not, how- 
ever, reflected to any extent in the ‘slope rutio', 


which for both curves is approxima 1-12. 
Additional confirmation of Mr. Webb’s hypotheses 
regarding the effecta of nickel specimen ho. upon 





t 
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thermal peaks is afforded by the curve for the nickel 
specimen holder fitted with lid (Fig. 1). This both 
reduces the ease of diffusion of gaseous produote away 
from the sample and provides an additional nickel 
surface in contact with the sample. Oomparing the 
curve with that for the nickel specimen holder with- 
out lid, the expected features are observed ; namely, 
using the lid, the peak area becomes alightly smaller 
(about 90-95 per oent of that without the lid), the 
peak temperature is higher by about 10° O., the peak 
is somewhat narrower, and the asymmetry moreases 
(alope ratio about 1-30). This asymmetry would, of 
course, be expected because of the more rapid heat 
conduction into the sample from nickel than from 
alumina while the specimen is returning to normal 

There currently &ppears.to be some confusion 
regarding the magnitude of exothermic peaks in 
nickel and alumina specimen holders; Arene’ has 
claimed that exothermic peaks are smaller in ceramic 
specimen holders than in nickel, while Gérard-Hirne 
and Lamy* report the ite effect. The exo- 
thermic peaks for the inite samples examined in 
the above experiments were not particularly suited 
for measurements of this nature, but some experi- 
ments were oarried out with Wyoming bentonite 
(montmorillonite), which gives a much smaller 
exothermio peak (Fig. 2). In the nickel specimen 
holder (lid off) the exothermic peak is smaller than 
in’ the alumina specimen holder in about the same 
pro rtion as the endothermic peak is smaller. This 

ding agrea with that of Gérard- Hirne and Lamy 
but not with that of Arens ; it does, however, & 
to conform with the different characteristics of the 
two holders, the heat of reaction being conducted 
away from the surface layers more rapidly in the 
nickel specimen holder. ` 

The marked difference in position of base-line in 
the region below 600° О. in Fig. 2 is easily explained. 
After the removal of the lattice hydroxyl groupe the 
sample has different heat characteristion and the 
base-line & at a higher level. As would be 
а (ira displacsaient in larger füe the alaita 
than for the nickel specimen holder, and as the latter 
parta of the base-lmes are the earlier 
perte appear at separate levels. same effect may 
be observed on Mr. Webb’s ourve 1, where the base- 
Imes for the earlier parte of the curves are 
&nd the two curves separate after the calcium 
carbonate peak. 

That some of the above observations appear to be 
аз variance with those of Arens may in effect be 
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somewhat illusory. бо many experimental factors 
are involved that each set of resulte can only strictly 
apply to the particular apparatus ee id 
were о and а rigorous comperiso niue de 

critical survey of all available data, as as & 
knowledge of the theoretical implications of the 
many factors concerned. 

In spite of the various apparent advantages of the 
metal specimen holder, rigid standardization upon 
this type seems scarcely desirable. For example, 
while в metal holder is very suitable for dolomite 
determinations, we have found an alumina holder of 
low porosity gives reasonable results. For some 
investigations, indeed, the alumina type may be 

le ; for example, the loss of 25 per cent in 
circumstances 


The choice of holder, therefore, is logically related to 
the problem involved. On the other hand, the oon- 
tributions of Areng and Stegmiiller’, 


geometry of the sample well, 
as suggested by Mr. Webb, possible. Uniform tight- 
ness of of specimens is more desirable and is 
essy to obtain provided one operator per- 


In oonolusion, tefal to Mr. Webb for 
sending me a copy of his note before publication, 
and should ‘like to my thanks to Mr. D. J. 
Greenland and Mr. U. Schwertmann for carrying ont 
the actual determinations involved. 

Rosser О. МАскянч н 
Macaulay Institute for Soil Research, . 
Craigieb Я 
July 29. 
1 Mackenzie, B. O, An. Вај. Firiol. veg., 11, 159 (1953). 
* Mackenzie, В. O, and E B, O.B. XIXe Congr. Géol. 


Internat, Alger. 18, 
* Gérard-Hirne and Lamy, O., Bul. Bos. frame. Обе, Mo. 10, 26 


(1981). 
G., Hendricks, 8. B., and Bwerdlow, AL, Soul 


5 Arenas, Р. L. Ph D. thesis, Landbouwhogeschool, Wageningen (1961). 
* Stogmuller, L., Syprechasal, 88, 1 (1053). 


FREE RADICALS IN BIOLOGICAL 
MATERIALS 


By Pror. BARRY COMMONER, JONATHAN 
TOWNSEND and GEORGE E. PAKE 


Henry Shaw School of Botany and the artment of Physics, 
Washington University, St. Louls, Missouri 


HE chemical activity of living oells is usually 
ascribed to oompounds which are ordinary 
molecules, all the electrons of which occur in pairs. 


However, one of the striking results of efforta to” 


sary to depart from this rule. In 
riser cl ралы оке EEUU 


Free radicals have been implicated as decisive 
ictpants in (a) biological oxidation-reduotions!'s, 
b) the action of ionizing, ultra-violet and visible 
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radiation on biological systems’, (o) chemical carcino- 
Although these inferences, if correct, are of far- 


reaching all have been derived from 
Indirect evidence and model ta; free 
radioals have not been demonstra in living things. 


From the fact that many froe radicals are notoriously 

unstable, it has been that free-radical 

intermediates formed during a biochemical 

would be short-lived, and incapable of contributing 

n rere ы perma со ona the cell. 
Until i і 


rectified recently by the development of paramagnetio 
resonance absorption which are capable 
оше ee 
prebenoe of the large amounts of diamagnetio sub 
stance which oocurs in living material. The present 
communication reporte investigations based on this 
new technique. The resulta show that free radicals 
occur in plant and animal tissues, and provide 
evidence relating free radicals to metabolic activity 
and certain photochemical processes. Contrary to 
expectation, it has been found that some biological 
free radicals, such as melanin, are extraordinarily 
stable. 


and the resulting powder inserted mto 
ion chamber of the apparatus. Typical 
resulta are illustrated in Figs. 1 and 2. The area 
under the absorption curve is proportional to the 
нки pi sapie A due pL See 
ае DHL Coen шнын i 
evaluated in 
Talis 1 lids dio ташына езид Ê af 
a number of tissues. Certain + differences 
are apparent. Most notable is free-radical 
content foun in metabolically active Camus, sch a 
the green leaf, liver and kidney. 
M Ce dfe eri dd ча eee f 
melanin, which is a free radical. The paramagnotio 


magnetic resonance absorption generally 
tissues is associated with protein componenta and 


Table 1 
Betimated free radios] content 
(moles x 10*/gm. dry weight*) 
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thet denaturation of the protein destroys the free 
radicals. 

In the light of the suggestion of Micheelis and 
others that free radicals oocur as intermediates in 


biological electron-transfer processes, it ів of con- . 


siderable interest to investigate the association 
between free radical content and metabolio activity. 
We find that initiation of active metabolic processes 
in dried yeast pre tions increases the free-radical 
content significantly. There is stmilar evidence that 
free radicals are formed as & result of the increased 
metabolio activity induced by germination of seeds 
Fig. 1). 

Etolated barley leaves show only about one-fifth 
the paramagnetic resonance absorption observed in 
fully green leaves. Fig. 2 shows that when etiolated 
leaves ate exposed to 100 ft. candles of illammation 


from fluorescent lighte, the original каш еш 
resonance absorption increases remarkably within srx 
hours. After 24 hr. of illumination, during which 
кыш Teana вооще ie A уел днн aiios 
magnitude observed in n light-grown leaves. 
Thus, the large etic resonance absorption 
observed in the green leaf is a result of photo- 


chemically induced formation of free radioals. This 
process may be associated with the synthesis of 
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chlorophyll, for Smith’ finds evidence that a free 

may occur as an intermediate in the photo- 
chemical conversion of protochlorophyll into ohloro- 
phyl. imi investigations have been carried 
out to determme whether the tio reeonanoe 
absorption of fully green ves changes during 
illumination. The results obtained thus far show that 
such an effect, if 15 existe, must be small. The above 
date tend to support Michealis’s proposal! that 
metabolic electron transfer duces the formation of 

a small steady-state concentration of free radicals. 

_ The ooourrence of paramagnetic resonance absorp- 
tion in melanin suggested that similar polymeric 
products of biological origin be кмш for free 
radicals. A series of natural produote of this type 
have been studied. Paramagnetic resonance absorp- 
tion has been detected in the following: gum 
guai&cum, liquorice (powdered root of Glycyrrhiza), 
humin (from protein hydrolyms), various plant resins, 
caramelized glucose, charcoals of organic origin, 
various of coal and tars. The free radicals 
associa with these products all appear to be 
indefinitely stable at room temperature, апі а 
number resist heating. The paramagnetic resonance 
absorption of melanin resista 24 hr. of refluxing in 
hydrochloric acid. 
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Relatrve increment in magnetic field (бахим) 


Yu. 2. resonance absorption of 0 45-gm. sam: 
of leaves from Uppermost curve. etiola 
Lowermost curve. leaves from Mu eee 
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orat t ыл Cu 
products listed above are all highly polymerized 
condensed ring structures. The same is true of 
melanin. Recent investigations on the structure of 
coal’ show that condensed ring polymers resembling 
the graphite structure constitute a large partion of 
the material These polymeric aggregates & Шу 
&oocunt for the roughly spherical particles, about 
0-05 u in diameter, which are seen in electron miero- 
of ethylene diamine extracts of ooal*. We 
distinot tic resonance absorption in 
such coal extracts. It is likely that similar aggregates 
also occur in tars, caramels and other organic 
materials which have been carbonized by heat or by 
other means. 

It is suggested that unpaired electrons generated 
during reactions which lead to these condensed ring 
products (that is, melanin, gums, resins, coal) become 
Ew n and stabilized in the polymer lettioe. 

ly, unpaired electrons resulting from carbon- 
ization by heat, or by strong acid, may become 
into the gra like aggregates which 
are formed. That such have a high affinity 
for electrons, and thereby form stable free 
radi is to be from recent observations 
are ccs E paris i onde a Hg 
substances іпогеваев considerably with the size of 
the molecule’. 

While these observations do not offer 
an explanation for these phenomena, they do show 
that unpaired electrons may occur in highly stable 
configurations in substances of considerable biological 
in 

These results show that tissues contain two types 
of free radicals: (а) tissues possess free radicals 
apparently associated with protem moieties, which 
aro heat-labile, oocur in the concentration range of 
10-10 mole of free radical per gm. of tissue, and 
whioh appear to increase in amount during metabolic 
activity ; P a eee of Oe оаа оа 
substances, such as melanin, which are characteristic 
producta of oertain contain unpaired 
electrons in & highly le configuration. 

Certain broad conclusions oan be derived from 
these observations. The properties of the labile free 
radicals which we have detected sre consistent with 
Michealis’s characterization of the free radicals 
күши oxidative metabolism : (a) they appear 

be associated with proteins; (b) they attain con- 
kinder which vary with the level of metabolio 
activity ; and (о) the range of free-radical content, 
10-4-104 mole/gm. of tissue, is of the order of mag- 
nitude expected from Mollwain's eatimation!* of the 
total electron carrier oontent,of tissues (10-*-10-* 
mole/gm.). 
ma&gnetio resonance absorption confirm the sug- 
gestion! that electron carriers such as riboflavm and 
ocyanin are capable of forming free radicals. 
these observations do not constitute proof of 
Michealis’s proposals, they do provide both moentive 
and experimental opportunities for more intensive 
investigations of this problem. 

Tha drooe OF ороно тае РРА ОЕ ТА С 
indirect evidence that free radicals are formed by 
irradiation of biological aystems, for it has been 
shown that melanin formation in animals may be 
induced by ultra-violet and ionizing radiation’. 
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Paramagnetio resonance absorption induced by 
illumination of etiolated leaves is direct evidence for 
such an. affect. 

The disdovery that certain common biological 


and reains, and also poses problems of concern to the 
biologist. If the unpaired electrons in such polymers 
are not oontinuously acceasible to the reaction 
mechaniams of the oel, these substances can be 
thought of as dumping grounds for unpaired electrons. 
In this case they may mfluenoe the course of cellular 
metebalimm by irreversibly removing unpeired eleo- 
trons generated by oxidation-reduction or photo- 
chemical processes. In this connexion the mduotion 
of melanin formation by ultra-violet or ionizing 
radiation may be construed as a protective mechaniam 
which, by’ sequestration of photon-generated un- 
paired electrons in an inactive configuration, fore- 
stalls more violent effects of irradiation on the cell. 
An alternative approach would be required if it is 
found that the unpaired electrons in condensed ring 
polymers react readily with metabolic components of 
the cell. This would suggest the possibility that 
electron transfers between metabolic mtermedistes 
may take place by a quasi-metallio conduction of 
electrons through the intervening condensed ring 
structures. From this point of view it is significant 
to note that the wave function of an unpaired electron 
associated with a condensed ring molecule appears to 
extend throughout a region which encom 

of the structure’. ао 
considered to be highly mobile within the structure, 
Mags coe gama rossi оао на 
it. This proposal would become especially importan: 

if jt wore found that enrjme proteins ars capeblo of 
holding stable unpaired electrons. Such an observa- 
tion would support Szent-Gytrgy’s suggestion?! that 
cellular ра к on рса processes involve elec- 
tron-transfer through a protein continuum. 

We are indebted to Mr. James A. Warnhoff for 
assistance in conducting these mvestigations, and to 
Dr. В. І. Weissman for many helpful discussions of 
this material. 

This work was done under Contract N6onr-20200, 
with the О ое of Naval Research. [July 12. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
Jor opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Synthesis of Sucrose by a Partially 
Purified Plant Tissue Extract 


Ir was reported previously? that a orude extract 
obtained from peas formed sucrose when maubated 
with в mixture of glucose-l-phosphate and fructose. 
Evidence was presented that the sucrose synthesis 
was not due to & simple reaction between glucose-1- 
phosphate and fructose as catalysed by bacterial 
sucrose phosphorylase’. In the present communica- 
tion the results of some experimenta withta partially 
purified pea extract are briefly described. Since this 
work was carried out, Leloir and Cardmi have re- 
ported’ the extraction from wheat germ of an enzyme 
which catalyses the reaction 


uridine dipticaphate glucose + fructose = 
sucrose + uridine diphosphate. 


It 18 probable that this reaction is the final step in 
sucrose formation from glucose-l-phosphate and 
fructose by pee extraote. 

The y purified extract was obtained by the 
addition of aramonrum sulphate (to 80 per oent 
saturation) to the crude pea extract, suspension of 
the precipitate in water and subsequent dialysis 
against 0- uo W propiore buffer of pH. 7-0 at 4° C. 
No sugars or phoephorio compounds (other than 
inorganic phosphate) were detected when triohlor- 
acetio acid extracts of the preparation were exammed 

per chroma 

is dialysed extract, unlike the crude extract used 
previously, did not synthesize sucrose from gluoose-1- 
phosphate and fructose; but this activity could be 
restored by the addition of the boiled crude pea 
extract, The dialysed extract was stable for two days 

at 4° О. and for seventeen days at — 15° С. 
Prod addition of magnesium chloride to enzymic 
digests oonteming the dialysed extract, gluocae-1- 
окан, fructose and boiled crude рев extract was 
ound to increase sucrose formation. No sucrose was 
formed with magnesium chloride unleas boiled crude 
pea extract was added. It was therefore concluded 
That tho boiled’ orade pea extract oantained a faotor 
or factors, other than magnesium ions, easential for 

the synthesis of sucrose. 

The boiled crude pee extract could be replaced by 
nucleotide fractions prepared from peas or yeast. 
Peas (or yeast) were extracted with hot aqueous 
aloohol, the nucleotides precipitated with mercurio 
acetate and the precipitate decomposed with hydrogen 
sulphide im the oold. The mercurio sulphide was 
filtered off and the filtrate aerated and neutralized 
to pH 7-0. No free sugars were detected in these 
nucleotide fractions when samples were examined on 
paper chroma 

The formation of 6007090 from gluoose-1-phosphate 
and fructose in the presence of the dialysed pea 
extract, yeast nucleotide fraction and magneesrum 
chloride is shown graphically in Fig. 1. After 41-6 
hours, fructose had decreased to nearly zero, and 
the loes of this sugar was approximately 4:5 times 
that- required to account for fructose appearmg in 
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the sucrose formed. The progress of the reaction is 
also shown m the chromatogram in Fig. 2. It has 
been possible to prepare in crystalline form a sample 
of sucrose, which must have been synthesized since 
none was present in the dialysed extract or nucleotide 
fractions. 

It was found that in enzymic digests oonteining 
the dialysed pea extract and the nucleotide fractions, 
less inorganic phosphate was liberated when fructose 
was added than with glucose-1-phosphate alone as 
substrate. As already reported, the addition of 
fructose to digests containing the crude pea extract 
and gluoose-l-phosphate produced an increased 
liberation of organic phosphate. 
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Sucrose synthesis was decreased when the enzymic 
reaction was oarried out in the abeenoe of oxygen. 
In an atmosphere of nitrogen, synthesis was inhibited 
by 81 per cant; in vacuo the inhibition was 86 per 
cent. 

Ghucose-1-phosphate could be replaced by glucose- 
6-phosphate or fructose-6-phosphate aa substrate for 
sucrose formation. This was to be expected as the 
pea extract contained phosphoglucomutase and 
phosphohexowomerase. As the extract also contained 
amylose phosphorylase, starch (plus inorganic phos- 
phate) waa able to replace gluoose-l-phoephsate. 

otose could not be replaced by fructose-1-phos- 
phate, fructose-6-phosphate or fructose-1,6-diphos- 
phate. 

ы посато аюу Tio pee Ud yoat CUOI: 
tide fractions was acid-labile and the effect of heating 
with 0-1N hydrochloric acid suggested that di- 

hoephopyridine nucleotide might be involved. 
Boom Шай “were laore acid stable энэ: ale 
present. In ent expermmente it was found 
that the nucleotide fractions could be replaced by а 
mixture of diphosphopyridme nuoleotide, uridine 
monophosphate and adenosine tri te. 

Several experimental results, moluding the require- 
ment of diphosphopyridine mucleotide and adenosine 
phosphates, the esterification of inorganic phosphate 
and the formation of fructoge-1,0-diphoephate and 
carbon dioxide by the enzymic digesta, are readily 
explained if it is assumed that a glycolytic system 
was operating during sucrose formation. 

It has been suggested” that free hexoses are not 
intermediates in sucrose formation im planta®*, 
Buchanan’ haa that uridme diphosphate 
glucose and fructose-1-phosphate react to grve sucrose 

hate, which is then converted to free sucrose. The 
resulta of the present experiments with peas are oon- 
sistent with the hypothesis that uridine diphosphate 
glucose is involved (this substance may be formed 


NATURE 


693 


from glucoee-l-phoephate and uridme triphosphate" 
and the latter compound may be produced from uri- 
dme monophosphate through the operation of a glyoo- 
lytic system) ; but it appears that free fructose (and 
not в phosphoric ester of this sugar) is an intermediate 
m the sucroee synthesis. This is in agreement with 
the resulta obtained with extracts from wheat 
3 
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A Model System for the Olfactory 
Membrane 


Ix the course of investigations on the kinetics of 
lysis of red blood cells by saponin and other 
hemolytic agents, we have studied the effect of the 
addition of small amounts of various odorants. We 
describe below the unusual powers such adjuvants 
have in accelerating the process of hernolysis. Bome- 
what remarkably, the aotivities of the odorants in 
this respect are by their activities in 
stimulating the olfactory cell membrane. This finding 
lends support to a theory of olfactory stimulation! 
which envisages ing’ of the olfactory, oell 
membrane by the odorant molecules. 

Although little is known about the structure and 
composition of the olfactory oell membrane, there ig 
reason to believe that it consists of orientated layers 
of cholesterol, phospholipids and ins*. The layer 
may possibly only be bimo. and yet remain’ 
i ble to ions. In certain nerve cells it has 
been shown that there is an excess concentration of 
potassium ion inside, and an excess of sodium out- 
side the cell. The cell membrane maintains ita 
continuity by being partly liquid, some rigidity being 
provided, however, by cholesterol molecules and pro- 
tein. The state of affairs is probably similar for the 
olfactory nerve cells. As a model, the red cell 
possesses the tal advantage that, on 
penetration of the cell wall (and here again the lipids 
may form а bimolecular envelope’), the hemoglobin 
is released. - i 

It is found that, in the concentration-range studied, 
odorous substances act as weak hsmolysants. Thus 
a 0:005 М solution of skatol in isotonic buffered 
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Values of the latter are 
In the expermmental Híerature. 


* saline at pH 7-2 and 35° C. took 60 min. to hemo 

a dilute suspension of human red blood calls. Po 
has that an indole solution containing 
1 mM/L completely hemolyse в ion of rabbit 
red cells in 30 min. at pH. 6:3 and 25? C. А similar 
concentration of a strong heamolysant such as saponin 
is effective in a few seconds. 

We have found, however, that all the odorants 
tested acted as accelerators for hamolyais by saponin. 
The exact mechanism by which these accelerators 
act is still under investigation ; but the evidence m- 
dicates that the &ooelerant molecules interact with 
some component of the erythrocyte membrane, 
weakenmg it and facilitating the proceas of penstra- 
tion by the saponin. This is in accordance with the 
findmgs of Ponder’. 

As в measure of the &ooeler&ting power of the 
odorant, the quantity 

£s 1) 


1/T 

A= IH ш 
was taken, where A is accelerating power, c is molar 
concentration of odorant, and T' and T', are the times 
for the sample to undergo hemolysis with and with- 

out odorant respectively. 

The accelerating power is a measure of the 
extent to which the cell wall is weakened by 
the odorant. If the model is a good one, and 
if it is true that the odorant molecule is ad- 
sorbed on to and penetrates the olfactory oell 
wall, then we may expect a relation between 
the olfactory threshold and the soveleratmg 
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TE o 1. Logarithm of the accelerating power of various odorants agains: the logarithm 
the olfactory threshold. recalculated 
ш were сатова out at 25° O. 
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power for hemolysis. That this 
correlation does indeed. exist ів shown 
in Fig. 1, m which log A ia plotted 
against tho i of the olfac- 
tory threshold (ın molecules/o.c.). 
Substances such as B-ionone or akatol, 
which are powerful odorants (low 
olfactory thresholds), are also power- 
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ful accelerants; phenol and ethanol, 
Xylol musk having large o thresholds 
' (weakly odorant), are weak aooeler- 

Butyrio acd (A) ators. 


Lattle difference is found between 
the accelerating powers of dl- and 
Lmenthol Between n-butanol and 
perfluorobutanol, however, large dif- 
ferences are found; perfluorobutenol 
hes a -fairly powerful camphor-like 
odour; n-butanol is a comparatrvely 
weak odorant (О.Т. = 8:2 x 10% mol./ 
с.о.) and is only half as effective ва an 
accelerant. 


At pH 7.2 the pointa for two eom- 
pounds, both weak acids, lie well 
below the line ; they appear less 
powerful accelerators than might be 

This anomaly has been 
resolved by repeating these experi- 
ments at pH 5-7, when both additives 
exist entirely in the non-ionized 
form.- 

A series of isomeric methyl cou- 
marins (kindly provided by Prof. 
Passerini) has also been investigated. 
It is found that 4-methyl coumarin, 
which is almost odourless, has lees 
accelerating power than the other, 
and more strongly odorous, methyl coumarins. 

with sodium decyl suiphate in place 
of saponin show that the odorants have similar accel- 
erating effeote on the hemolysis. Ё 

We conclude that the structure and composition 
of the red oell membrane are such as to make it a 
good model for the surface of the olfactory cell. In 
view of the correlation shown in Fig. 1, and since 
hemolytic acceleration is believed to entail penetra- 
tion into the oell membrane with consequent weaken- 
ing of the cell wall, we consider that our resulta lend 
support to the theory of olfaction which interprete 
the initiation of the olfactory stimulus in terms of 
such в ргооевв!. 

А account of our findings will be published 
elsewhere. 
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Detection of Carbohydrase in Paper 
Electrophoresis i 


Tua task of testing and localizing enzymes in а 
protein mixture subjected to paper electrophoresis 
is a tedious one. This is particularly true in a 
fractionation study where the number of teste may 
be numerous. During the course of such an inv 
tion of the various carbohydrases in an je f 
niger fermentation, it became necessary to loy 
а rapid qualitative test for the detection of shes 
enxymes. Keilin end Hartree! have reported that 
glucose oxidase (notetin) oen be successfully used for 
the quantitative assay of various oarbohydrases. 
Monod and Torriani* employed notatin to determine 

ucose in their studies of amylomaltase. Recently, 

i et al. showed. that D-glucose in corn syrups 
can also be quantitatively estimated by using notatm. 
The latter enzyme oxidizes glucose to yield two 
producta—gluconic acid and hydrogen xide. 

We were interested m detecting tively two 

enzymes, maltase and invertase, and if poasible limit 
Чаек, The hydrolysis of maltoee and sucrose 
(and ly limit dextrin) liberates glucose. The 
latter is oxidized by notatin, and the resulting gluconic 
acid can be detected by spraying with an alooholio 
solution of bromoresol purple or any suitable indicator 
dye. Control expermnenta showed that five gammas 
of gluconio acid or glucose could be easily detected on 
filter paper. The enzymatio activity of fifty gammas 
(equivalent to twenty gammas of protein) of crude 
material oould be deteoted with ease. Appropriate 
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blanks indioated that notatin in the presence of 
various substrates gave negative resulta. 

The method finally used was as follows. A freeze- 
dried preparation of the fermentation medium was 
subjected to filter-paper electrophoresis, as described 
by Kunkel and Tiselius‘, using a phosphate buffer, 
ionic strength 0-1 and pH 6-9. Four spots of the 
enzyme solution were applied to the middle of the 
paper (Whatman 3 MM) at 2-5-am. intervals. After 
the completion of the run, the paper was cut longi- 
tudinally into four stripe. One strip was stained with 
bromophenol blue‘ in order to ascertain the protein 
areas. While still damp (the stripe were not allowed 
to dry out), the three strips were sprayed 
with the following solutions : (1) & mixture of equal 
volumes of 2 per cent maltose and 0:5 notatin 
(“Dee O’, obtained from Takamme Laboratory, Ino., 
Olifton, New Jersey, U.S.A.) for maltase activity, | 
(2) & solution of equal portions of 2 per cent sucrose 
and 0-5 per cent notatin for invertase activity, and 
(8) for limit dextrinase activity в mixture containing 
2 per cent limit dextrin and 0:5 per cent notatm 
was used. Each strip was covered with an eighth-inch 
wide mask while ‘applying the above solutions in order 
to decrease excessive diffusion of the aqueous re- 

te. The strips were then o between two 
plates and incubated at 30° C. for half an hour, 
after which they were removed and dried at 110°C. 
Finally, the papers were sprayed with a solution of 
bromoreeol le (0-06 per cent in 95 per cent 
ethanol). dile dred of onxyznatis агызу appeared 
as bright yellow spots on a bluish-grey background 
1). 
Uu tesb should prove useful in the 
preeenoe of any oerbohydrase which yields а 
as one of the end-products, and for this reason ita 
application could be widely used. 
L. В. Warrres 
Juns J. ConnIGAL 


1 Kein, D. and Hartree, H. Е., Bioohem. J., 48, 150 (1948). 
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The d-isoCitric Lyase System : the Formation 
of Glyoxylic and Ѕиссіпіс Acids from d-isoCitric 
Acid 


Duzarxa studies on the acetate metabolism of 
Penicillium сму. in this Department, it was 
found that olio extracta of acetate-grown 

i contained considerable quantities of glut- 
amic acid and glyaine, as well as a number of other 
metebolites!. 

In the course of this work, it was noted that citric 
acid disappeared rapidly on incubation with oell-free 
extracts of P. chrysogenum in the presence of arsanite, 
and that glutamate, a-ketoglutarate, glycine, gly- 
oxylate and succinate formed. By varying the experi- 
mental conditions, it could be shown that citrate 
underwent cleavage along at least two pathways: 
(1) & complete breakdown to glutamate and a-keto- 
glutarate in fresh extracts fortified with magnesium 
chloride, arsenite, and a catalytio amount of TPN 
(not DPN); (2) & quantitative conversion to gly- 
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oxylate and succinate in aged (4 hr., 0° C.) or dialysed 
оноо of когамды If arsenite 


was used in place of semicarbazide, less glyoxylate 
accumulated and a large amount of glycine formed. 
- ы онен не нын Вои по 


"^i he conv conversion ardt citrate to glyoxylate and succin- 
ate was found to be reversible. While the extracte 
to a limited extent were capable of oxidizing glycolate 
to glyoxylate, no citrate was formed in their presence 
from glycolate and malate. Furthermore, no detect- 
able d-£sooitrio dehydrogenase activity was observed 
` under conditions which were optimal for glyoxylate 
. formation. On the basis of extensive inhibition 
experiments with  z,a'-dipyridyl trans-sconitate, 
ethylene diamine tetre-aoetete, and potassium oyan- 
ide, it is considered probable that d-£sooitrate is the 
immediate precursor of the cleavage products. 

These reactions might be summarized as follows: 


glyoxylate + succinate a-ketoglutarate — L-glutemate 


gl e 


In the above scheme the direction of the arrows 
indicates the reactions identifled, and does not 
necessarily relate to the reversibility of any individual 
reaction. 

The enzyme system involved in the formation of 
glyoxylate and succinate from d-<sociirio'amd has 

been termed the d-isocitric lyase system. Ii haa been 
` found as well in extracts of baker's yeast, Aspergillus 
niger and Rhisopus gp. Further study on the char- 
acterization of the reaction system and on the isolation 
of ita enzymic components ів being carried out ai 
the present time. 

Glyoxylate has been known as & mould metabolite 
for many years", but the mechaniam of ita bio- 
synthesis has remained obecure. The above-described 
reactions, demonstrating ita facile formation from 


citrate by a cell-free enzyme extract of P. chrysogenum, . 


indicate one possible pathway of ite biosynthesis. 
In view of the fact that glyoxylic acid oan be readily 


converted to glycine enzymatically’, this reaction 
sequence may also account for the acoumulation of 
glycine in the intact mould mycelium after incubation 
with acetate. The formation of glyoxylate from 
See е ee ee 
found that glyoxylate and oxalate aocumulated 
the medium when 4. nijer wal Grown. ob malo 
acetate, Whether or not glyoxylate has any function 
. in the formation of oxalate remains to be seen. 
Recently, while this work was m progress, Campbell’ 
demonstrated the occurrence of an enzyme system 
in sonio extracts of Pseudomonas aeruginosa similar 
to that described above. This enzyme oon- 
verted citrate and cts-aconitate to glyoxylate and 
‚ Succinate, but tsocitrate did not appear to be an 


stainless stee fermenters** on an &oetete salt medium 
end harvested in the late logarithmic phase. The 
crushed mycelial mass was centrifuged at 15,000 g for 
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20 minutes at + 3° C. The tant was frozen 
and stored at — 20° C., in which condrtion the enzyme 
system was stable for at least a month. 

Glyoxylio aud was identified by the chromato- 
graphio behaviour, alkali instability, and characteristio 
oe of ita 2: 4-dmitrophenylhydrazone’*, and 

was orystellimed from the reaction medium as ite 
2: &dinitrophenylhydrazone, m.p. 189-192°, mixed 
m.p. 190-192°. Succinic acid was identifed by its 
Rp values in several solvent systems and was eetim- 
ated with a succinoxidase pre tion’. Citrate was 
determined by the eed of Taylor!*, I-glutamic 
acid wrth a carrot decarboxylase preperation!!, and 
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. total hydrazones by the general extraction procedure 


of Friedman and 
I am greatly indebted to Dr. D. Cavallini for 


& sam of the 2: 4dinitro ylhydrazone of 
giyoxylio acid, and to Dr. C. B. for generous 
gifts of ofs-aconitio anhydride and dimethyl 
d-teocitric lactone, obeerved m.p. 102-104°, reported 


m.p. 104-106? 1. After mild alkaline hydrolysis of 
the lactone, the specific rotation of the molybdate 
complex of free d-ísocitrio and was — 760° [a]p= 
— pr м, All other reagents were analytical grade 
commercial 
A detailed account of these experiments is to be 
published elsewhere. I wish to expreas my sinoere 
appreciation to Prof. E. B. Chain for his continued 
interest and helpful advice and for the hospitality 
of his laboratory, and to Prof. Domenico Marotta, 
director of the Istituto Superiore di Sanità, for 
hia co-operation and support during the course of 
this work. - 
J. A. OLSON 
(Fellow of the National 
Foundation for Infantile Paralysis) 
Laboratorio di Chimica Biologioa, 
Istituto Superiore di Sanita, 
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Decomposition of Oxalate by Streptomyces 

Тнв microbial degradation of oxalate is relatively 
a rare phenomenon. During the last decade, however, 
some valuable information on the isolation and study 
of some more oxalate-decompoaing organisms, mostly 
bacteria, has been The work of Bhat and 
Barker!, Janote!*, Muller*, Khambeta and Bhat** 
and Jayasuriya^' has contributed substantially in 
this direction. Nevertheless, there seams to be no 
published data available on the decomposition of 
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raro od нысын Ыр, (molated from oeitulose 
on oxalate agar. Deoom 

rasis э inna Бү o clearing of GRECI oxalate Chal 
colonies { nat. кто 


oxalate by Streptomyces and, во far as we are aware, 
this is the first report on this subject. 

During the course of investigations on the mioro- 
organisms associated with the intestine of the Indian 
earthworm’, we encountered many Streptomyces. 
They were isolated fram various enrichment media 
which were inoculated with i of the in- 
testinal contents of the worma. Details of the method 
of extracting the contents of the earthworm gut are 
obtainable elsewhere“. Three of these 
were isolated from oxalate enrichment media and 
exhibited oxalate-decomposing ability as evidenced 
by halo formation around the colonies when grown 


on 8 htly modified Bhat and Barker's oxalate 
ager oontainmg either yeast autolysate or 
yeast extract», 


Stimulated by this interesting obeervation, we 
experimented further by streaking on oxalate agar 
twenty more Streptomyces isolated from the other 
enrichments alao, namely, cellulose, e and 
nitrogen-free enrichments. АП, exoept one, displayed 
the eharacteristio clear-cut halo formation, strongly 

oxalate decomposition. The accompanying 
photograph strikingly illustrates the pxalate-decom- 
posing ability of a Streptomyces species. Subsequent 
permanganate titrations carried out on eight-day old 
cultures of all the twenty-three Strepionwyoes grown 
in Bhat and Barker’s liquid oxalate medium contain- 
ing 0-1 per cent yeast extract confirmed our belief 
that oxalate was decomposed by these Streptomyces. 
Even the single isolate which did not exhibit halo 
formation on oxalate agar, on titration did show & 
negligible (0:2 рег cent) decomposition of oxalate. 
Tho amount of oxalate decomposed by the other 
isolates varied from 6-3 per cent to as high as 88-4 per 
cent, but many decomposed more than 70 per oent 
of oxalate. It is, however, very necessary to emphasize 
the fact that our streptomycetes decomposed oxalate 
only in the presence of yeast extract. In oxalate 
media without yeast extract the gave 
soant or no growth. It may also be mentioned that 
three of these were identified as species closely related 
to Streptomyces cellulosae. The others could not be 
identified ifloally but have been described in a 
doctoral dissertation submitted by one of us 
(S. R. K.)". 

From these observations, it is felt that the oxalate- 
decomposing ability of Streptomyces is worth further 
exploration. 
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We are indebted to Mr. P. R. Gupta for taking 


the photograph. 
8. R. КнАМВАТА* 
J. V. ВнАт* 
Microbiology Department, 
8t. X&vier's College, 
Bombey. 
August 1. 
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Invasiveness of Sarcoma Cells 


Ir has recently been shown! that chick-heart 
fibroblasts in tissue culture influence each other's 
movement through ther mutual contacts. In 
particular, rt appears that when two fibroblasts 
touch, their further movement in the direction of 
their pomt of contact tends to be stopped. This 
phenomenon, which we called ‘contact inhibition’, is 
in principle capable of explaining many features of 
the behaviour of fibroblasts both m tissue culture 
and in the organism. Among other thi it implies 
a relative immobility within a group of fibroblasta, 
provided the group is enclosed by an external barrier 
of some sort, since the cells inhibit each other. 
Contact inhibition would therefore be expected to 
play a part in keeping the fibroblasts within an 
organiam largely onmobilizxed under normal con- 
ditions. 

We have recently obtained evidence that contact 
inhibition oocurs not only between flbroblaste from 
the same source, but between those coming from 
different organs and even from different species. A 
variety of cells are probably capable of mmobilizmg 
each other. The immobilization of cells within an 
organtam breaks down, however, in the oase of в 

i t tumour. This suggests that sarcoma cells 
should be tested for contact inhibition against normal 
fibroblasts in tissue culture. The invasion of normal 
tmwues by cancerous ones has previously been 
demonstrated to ocour in vtiiro*4. The observation 
that such invasion has occurred does not, however, 
necessarily mean that contact-inhibition has been 
&beent. More direct tests are necessary. 

We have made such testa, explanting two fragments 
of tissue close together in a liquid medium, and 
observing the two outgrowths of cells ag they move 
towards each other on the solid surface and meet in 
the space between the explants. If contact inhibition 
operates between the cells of two such explants, there 
oocurs a fundamental change of behaviour when 
junction between the two outgrowths is established : 
if they cannot turn aside, the oells almost stop 
moving. The result is that the space between the 
explants is filed by a oontmuous sheet of cells sub- 
stantially one cell thick. This is what happens when 
the two explants are of neonatal mouse skeletal 
muscle, heart, bone or liver. When, however, one 
of the explants is from а mouse sarcoma (S37 or 
Crocker, kindly supplied by the Chester Beatty 
Research Institute) and the other from one of these 
neonatal organs, the result is strikingly different. We 
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m the sarcoma cells when they meet the fibroblasts. 
Both advancing o of calle continue moving 
after they have met, and become We 
conclude that contact inhibition must be very slight 
or absent between these sarcoma cells and normal 
fibroblasts. р 
It would obviously be premature to aasert that all 
t cells are characterized by reduction or 
&beenoe of contact inhibition. A very large range of 
sarcomata.and oaroinomata, as well as of benign 
tumours and normal tissues, needa to be tested. 
Nevertheless, the hypothesis seems to be sufficiently 
plausible, in relating the invasiveness of malignant 
cells to а property of normal cella, to be perhape 
worth following up by thoee who have access to a 
large range of tumours. 

This work was made possible by a grant from the 
Nuffield Foundation, to which we wish to express our 
gratitude. 

M. Авнвсвомвін 
Joan E. M. HRAYBSMAN 
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Intracellular Distribution of Histamine 


ALTHOUGE histamine is widely distributed in the 
tissues, very little has been reported on ita intre- 
cellular distribution. Recently, Copenhaver e£ al. 
and Hagen", studying the histamine oontent of 
different ое] fractions of dog liver, verified that the 
major amount of this substance was present in the 
mitochondriel fraotion. 

However, dog liver is exceptionally rich in mast 
cells’, and the contamination of the mitochondrial 
fraction with mast cell granules during the differential 
centrifugation must be considered in the interpreta- 
tion of theee pe papers. We report “here experimenta 
performed in o to observe the distribution of 
mast oell granules in the different fractions of dog 
liver homogenate. 

Samples of dog liver were obtained under pento- 
barbital anmethesia and 'fractiohated m 0-25 M 
sucrose as described by Schneidert. The nuclear, 
mitochondrial and mucrosome plus t 
fractions were studied. Smeara were made these 
three fractions, fixed in 1 per cent lead sub-aoetate in 
50 per cent alcohol, stained with acidified Ehrlioh's 
thionin and observed by normal and 
microscopy. Microscopic observation showed that 
the mitochondrial fraction waa highly contaminated 
with mast cell granules which appeared as very amall 
round metachromatic particles. 

Many recent observations support the striking 
positive correlation between mast cell content of a 
tissue and its concentration of histamine*. Further- 
more, the alterations of mast cells in conditions in 
which liberation of histamine ocours, both $n vivo 
and tn vitro‘, suggest that tissue histamine is present 
mainly in mast oells. By differential centrifugation 
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of rat subcutaneous tissue a relatively ure fraction 
of mast oell granules could be ob and it was 
verified that the major amount of histamine was 
present in these granules, from which it could be 
released by heating in an айа medium or by the 
action of oo und 48/80, a very potent histamine 
releaser. It із therefore probable that the higher 
histamme concentration of the mitochondrial fraction 
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of dog liver t be due, at least in part, to ite con- 
tamination mast oell granules. A reconsideration. 
of this problem seems to be necessary. 

I. Mora 

W. Т. BHRALDO 

А. Q. FÆRRI ~ 


L. C. U. JUNQUERA 
Laboratory for Cell Physiology and 
Department of Physiology, 
Faculty of Medicine, 
t of Pathology, 
Faculty of Veterinary Medicine, 
University of São Paulo. 
June 4. 


3. H. N Жу do amr GOA; J. Pharm. Buy. 
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Destruction of Tumour Cells by Rift 
Valley Fever Virus 


Ix the course of work on the effects of infection 
with several viruses upon different kinds of tissue 
cells from several animal ies tn vitro, it waa 
found unexpectedly that Rift Valley fever virus has 
a marked destructive action upon rat saroome cells 
grown m tissue culture. A number of pepers have 
appeared on the effects of infection with viruses upon 
various tumours in several animal species’. A 
i ie a ee E 
ee аса 

has been demonstrated 
E Beco aad ы Syverton and 
Gey* respectively ; but no report of an effect of 
infection with Rift Valley fever virus upon tumour 
cells either иу vivo or sn vitro came to our attention. 
It is felt, therefore, that the results so far obtained 
by us are sufficiently interesting to merit publication 
at this stage. 

Rhodamme B rat sarcoma‘ and fructose mouse 
sarcoma’ were used for tissue culture experiments. 
The roller tube technique was used and the oover-alip 
technique in Porter flasks was employed for staming 
cells grown m tiasue culture. Suitable pieces of tumour 
tissues were grown directly on the glass wall of the 
roller tube without clot or upon the oover-slip in a 
Porter flask with or without plasma olot. Nutrient 
medium (1-0 ml. per tube) consisted of 45 per cent 
Hanks’s solution, 45 per cent horse serum (or human 
ascitic fluid) and 10 per cent swine (or chick) embryo 
extract (1:1 in Hanks’s solution). 100 pgm. of 


October -9, 1954 


No 4432 


NATURE 


699 


1 
Table 1. OrTOPATHOGXNIO EFFEOT OF тни PANTROPIO STRAIN OY RIFT VALLEY FEYER VIRUS IX ROLLER TUBE CULTURES OY Bat SARCOMA CELLS 























1 
Dilution of Hxtent of sarcoma oell &on* after Inoculation) Effect of 
No. of degenera (days 4 
tube | (01ml per tube) | 1 2 3 4 5 в 7 8 9 10 u | ın mucet 

1 10-3 — + ++ +++ | 

8 ГА = + ++ +++ 

3 1 = + ++ о +++ 

4 , — + ++ +++ 

5 107 ~ — ++ +++ 

$ 1 - — ++ +++ +++ 

7 10 — =- = +++ +++ 

8 ~ = — +++ +++ ПА 

9 104 See ve beer от 
10 : ~- =~ = +++ +++ 44 
n 107? - =- = – +++ +++ 
12 - =- = ~ +++ +++ 4/4 
15 + Se - - — ++ +++ +++ +++ SS 
15 10 m کا کے‎ aa 2 = = = 2 a m 
16 » =. m. Lc - i = - Е - - ~ 0/4 
17 No virus =- = - = = = == EN = = P 
18 "oon - = = - - - - - - - - 

i 











* Extent of се] degeneration : 
+ Mice moculated subentancoualy t mith oa 


ail. ofthe moculum. 
streptomycin and 100 units of penicillin per ml. were 
added to the medrum. Cultures were re-fed at inter- 
vals of three to five days. After the oella had grown 
for в few days, 0-1 ml. of & dilution of virus suspension 
was added, and the condition of the oulturee was 
followed for more than ten days. 

The virus of Rift Valley адз was obtained through 
the courtesy of Prof. T. Nagano, of the Institute for 
Infectious Diseases, Tokyo. The pantropic stram of 
the virus was originally isolated in East Afmoa by 
Deubney, Hudson and Gamham', and Endo’ 
succeeded m producing the neurotropic strain by 
serial passages of the pantropic strain in Maitland 
tissue culture with embryonic mouse brain. The 
strain is essentially similar in ita properties to that 
produced by previous investigators’. The strains of 
the virus were used in the form of suspenmons of 
infected mouse liver and mouse bram respectively. 

The resulta of one experiment with the pantropio 
strain of the virus are presented m Table 1. It was 
observed that the more concentrated viral inocula 
destroyed the rat sarcoma, cells grown in tissue culture 
within two to three days, whereas cultures inoculated 
with higher dilutions of virus showed destruction 
only after four to six days (see Fig. 1). Considerable 


multiplication of the virus was oonfirmed by sub- 
cutaneous mouse titrations of the supernatant fluids 
of cultures inoculated with smaller viral inocula. 





EE anke +++, 
Numeral 


tor = iD that dled ; denominator = mice inoculated. 
The titre of virus in the culture fluids rose rapidly 
to в maximum of 10-* to 10-7 in a few days before 
the & of marked cell degeneration. 
исле were obtained with the neurotropio 
strain of the vrus, and comparable results were also 
obtained in the tissue cultures of fructose mouse 
sarcoms with both strains of the virus. Destruction 
of these tumour cell cultures with both strams of 
the virus could be completely prevented by pre- 
treatment of the virus with immune rabbit serum 
preparéd agamst the pentropio stram of the virus. 
The destructive effect of the virus upon tumour oell 
cultures is comparable to that of the virus of eastern 
equine enoephalomyelitis Ned one culture of а 
malignant-call hne of rat T-333) reported by 
Bang and Gey’. 

It may be noted here that both strain have also 
marked destructive effect upon normal tmeue cells, 
namely, embryonic human, rat, mouse and swine 
fibroblasts. Since none of several neurotropic viruses 
so far tested for destructive effect upon the rat and 
mouse sarcoms oells grown in tissue culture showed 
an. effect comparable to that of both strains of the 
Rift Valley fever virus, it seems probable that the 
marked oytopethogenio effect 18 an inherent property 
of this virus which is not dependent on ita neuro- 
tropism. 

The finding that Rift Valley fever virus multiplied 
reedily in tumour oell cultures with 
destruction of tumour cella led to 
a preliminary study demonstrating 
a marked onoolytic action of the 
neurotropic strain of the virus, 
which is non-lethal for mice when 
inoculated either subcutaneously or 
intraperitoneally, on the Ehrlich 
ascites tumour. Whan the mixture 
of & dilution of tbe virus and the 
undiluted ascitic fluid, previously 
incubated at 37°C. for 1 hr., was 
injected subcutaneously into mice, 
the growth of subcutaneous tumour 
was completely inhibited, even when 
the higher dilutions of the virus 
were used. 

In another experiment, 0:2 ml. 
of 1:10 dition of the neuro- 
tropic virus (LD4,,10-***) was inocu- 
lated intraperitoneally mto mice, 1n- 
jected four days previously with 
0-2 ml. of undiluted ascitic fluid. 
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Marked destruction of tumour oells was observed, 
and in a few days no aaortıo Яша could be obtained 
from mice infected with the virus. АП the mice 
thus treated survived thirty days of observation, 
while the control ones died from ascites tumour. 
Mice receiving higher dilutions (10-*, 103, 104) of 
the virus did not survive, although the amount of 
ascitic fluid was leas than that of the control mice. 
The mtracerebral mouse titrations of the supernatants 
of asoitio fluids showed that considerable multiplica- 
tion of virus occurred. The onoolytic action was 
completely neutralized by pretreatment of the 
1:10 dilution of the virus with immune serum. 
Коргоувкв and Koprowski’ have already reported 
on в similar powerful inhibitory effect of Bunyamwera 
virus AA SE the Ehrlich ascites tumour. 

of these and further experiments will 
appear elsewhere. 


M. NAKANO 
M. Hue 
Н. ЇїкирА 

В. YANAGIDA 
M. KrrAOKA 

National Institute of Health, 
Minatoku, Tokyo. 
June 1. 
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Glycogen Secretion |n the Epididymis 


Унву little information is available on the function 
of the epididymis &nd especially of the nature of its 
secretion products. During a study of the histo- 
chemistry of this organ in domeetio and laboratory 
animals pictures were obtained which indicated the 
presence of glycogen in the epididymal secretion 


Small pieces from various parte of the epididymis 
were fixed in Oernoy's fluid or in Serra’s* acetic aoid- 
formol aloohol and embedded in paraffin according 
to routine methods. Sections were cut at 5 microns, 
attached dry to slides, deparaffinized in benzene, 
ooated with a very thin film of ‘Celloidine’ and treated 
with periodic acid and Scbiff’s reagent. Control 
sections without 'Oelloidine' coating were immersed in 
в buffered solution of malt diastase at 37° C. for one 
hour and then treated as above. Other controls were 
placed in the buffer solution only before the staming 
procedure. As chemical fixation often produces 
diffusion of glyoogen with subsequent unreliable 
localization of the reaction product the freeze-drying 

i was used in order to avoid this 
source of artefacta. The & tus of Glok and 
Malmstróm* as modifed by Mo si al.* was used. 
Paraffin sections were cut at 5 microns, fixed dry to 
the slides, deparaffinized, dried in the air, and then 
immersed in & 0-2 per oent solution of ‘Celloidine’ in 
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ether and absolute aloohol After drying in the air, 
the sections were treated with periodio acid and 
RS M TONS Controls were prepared as described 
ve 
оаа y both 
the ерлей of Peretii apsoiea, tho 
WE ке fairey a P ice enna gr 
ош: In some regions moderate amounts were 
present in the secretion producte. In globules lying 
free in the lumen, the gly was often less 
prominent or absent, i in those inter- 
mingled with the spermatozoa. In frozen-dried 
material the reaction was diffusely distributed 
within the secretion globules, and stronger in their 
periphery. After ohemioel fixation small, heavily 
coloured granules were seen. 

Ta thd conieci aseuona a tind төй odio Desisto; 
and the stereocilia were 


secretion reported here may 


ididymal 
for their 


Pee gh teen | 
А description of the pictures observed in 
LENNART NIOANDNA 
Department of Anatomy and Histology, 
lan, 


Use of p-Chloromercuribenzoic Acid In 
the Determination of Ascorbic Acid in 
the Presence of Sulphydryl Compounds 
Iw certain circumstances h; gulphide, 
aysteine and related sulph: 1 compounds react with 
2 : 6-dichlorophenol-indophenol (indophenol) and thus 
may interfere with the determination of ascorbic acid 
using this reagent. In view of the known ability 
of p-chloromercuribenzoio acid to combine with 
шнш oompounds!, the possibility of using this 
reagent suppress such interference has been 


Results indicate that this reagent does nob iteelf 
react with indophenol nor does it affect the determina- 
ee ee ы ао 

on the decolorivation of 
Under similar conditions the 


indophenol by hydrogen sulphide, oysteine and 

The reagent has been used in the following manner : 
1 ml. of g-chloromercuribenzoic acid solution 
(200 mgm./100 ml. in 0-05 N sodium hydroxide) was 
added to 8 ml. of standard ascorbic acid solution 
(0-0-2-0 mgm./100 mL), or test solution, m 1-8 per 
cent (w/v) meta horie acid solution. Because 
of the low solubility of p-chloromercuribenzoio acid 
bi diis pH (about T) mont, GF the ESSA GERE was 
precipitated. The solution containing the precipitate 
was allowed to stand for 5 mm. and then centrifuged. 
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To 2 ml. of the supernatant fluid was added 0-6 ml. 
sodium citrate solution followed by 1 ml. indophenol 
solution (4 mgm./100 mL) and the optical density of 
the resulting colour determined 80 sec. after the 
addition of the dye using a Unicam spectrophotometer 
В.Р. 600 at a wave-length of 520 mu. The concentra- 
tion of the sodium citrate used was such as to bri 
the final pH. to 3:5. With solutions of ascorbic aci 
in 1:8 per cent (w/v) metephoephorio acid a con- 
centration of 7 per cent (w/v) was required. 
It is that p-ahloromerouribenroio acid 
may be of value in increasing the speoifloity of the 
indophenol reeotion appli i 
of ascorbic acid in biological material containmg 
sulphydryl compounds. tt offers advantages over 
merouric acetate! for the removal of cysteine and oer- 


excess mercuric ions and to convert the dehydro- 
ascorbic acid formed to ascorbic goid, i is not a 
It thus avoids a procedure which itself introduces 
several sources of error" and does not permit the 
determination of ascorbic acid in the presence of 
dehydroasoorbio acid. 

The effect of ТИНТУВ &oid on the 
determination of the ‘ascorbic acid’ content of human 
plasma is being studied and it is hoped to publish 
resulte shortly. 

We are indebted to Dr. A. B. Roy for the gift of 
the p-chloromercuribenzoio acid and for suggestions 
which led to its use described here 


t of Olinioal Chemistry, 


RENS Edinburgh. 
Aug. 9. 
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Hmmerie, A., Biochem. J., $8, 208 (1034). 
"Хе OG. Pkyriol Re., 18, 278 (1036). 
in “Methods of 


H. Bioohemim] Analysis”, 1 (edit. by D. 
Coah. ‘ntersotancs Publishers, Ino., N.Y., 1054). І d 


А New Mixed Disulphide: 
Penicillamine-Cystelne 

As part of a study of akin sensitisation to penicillin 
and ita derivatives, we have been investigating the 
behaviour of ieillamine (B,g/-dimethyloysteine). 
i ine proved paa o slitting 

i responses! , 16 waa expected + ib wo 
®, possibly through 


formation of a mixed disulphide which is here desig- 
nated penioillamine—cysteine. 

A typical experiment consisted o mixing 1 mgm. 
of p-penicillamine and 2 mgm. of г-сувіїпе ш 0-4 ml. 
of 0:5 М ammonium chloride at pH 7-4. Aliquota 
were analysed by ascending chromatography on paper 
with phenol-water as solvent. A new ninhydrin- 
positive compound was found, Ep = 0-41, about 
midway between cystine, Ry = 0-2, and penicill- 
amine, Ry = 0-7. The new compound gave a positive 
nitroprusside reaction after reduction with 
alkaline cyanide solution. It yielded cysteic acid and 
penicillamine stlphonic acid after oxidation with 
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aqueous bromine. Reduction of the compound with 
sodium sulphite solution at pH 7 yielded two distinct 
ое Un Pepe e the more r& idly moving spot was 
le from and the slower 
Hd) зась Ine EL ка eric Ber 


m. Se aise а ча miad ena ызы 
scale in the following way: 200 mgm. of p-pemuoill- 
amine and 400 mgm. of L-cystine were mixed in 8 ml. 
of water which was adjusted to pH 9 with 5N 
ammonium hydroxide. (Some of the p-penicillamine 
used was kindly furnished by Bristol Laboratories, 
N.Y., and by Charles Pfizer and Co., 
Brooklyn, N.Y.) The mixture was shaken intermit- 


йу as жоош чЧешританпо Dr MR ATE The ° 


soluble fraction was evaporated to dryness, then 
diasolved in 2 mL of 2 N hydroshloric acid and run 
on&70 x 1:2 am. ‘Dowex 50’ column in the hydrogen 
ion form (200—400 mesh, 8 per cent croas-lmking). 
The chromatogram was developed with 2-5 N hydro- 
ашын онча EO a TE O 


. The residue was dissolved in 1-5 ml. of 
30 per oent ethanol-water (v/v). This solution waa 
neutralized with 2 N ammonium hydroxide, and long, 
formed immediately. 


the oold with water, 30 per 
ethanol-water and 
ethanol. Yield: А 
195° (deo.). Elemental analysis 
(Schwarzkopf Microanalytical 
Laboratory, Woodside п N.Y.) 
Calo. for О.Н,.№,8,0,: О, 35-8; 
` H, 600; N, 104; 5, . 

Found: O, 35.8; H, 5-48 ; N, 
10-1; 8, 23-8. The compound ів 
- hygroscopic and the elemental 
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A New Glass Cell for Preparative 
Counter-Current Distribution 


Wa make a distinction between preparative and 
the usual counter-current distribution. By the latter we 
mean, of course, the very efficient method of separation 
based on extraction, devised ahiefly by L. О. Oraig!. 
With this method only a single addition of mixture to 
the apparatus is possible. This fact, although the. 
amount added can sometimes be fairly large, limite the 
preparative value of the method. Several columns, 
working on & continuous basis (repeated or continuous 
addition of the mixture being posmble) have been 
designed. These columns, however, lack the advàn£- 
fue о оша ишге (тщн жне сас Call 

separated from the others. The 
аа аши in this connexion are the easy mathe- 
matioal interpretation and the possibility of stopping 
the operation at any time. 

tive oounter-current distribution we 
mean & ique based on separate cells and allowing 
repeated additions of the mixture to be ted. 
Such а technique has been described by v 
The method differs from the usual oounter- 
ourrent distribution in two ways: 
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of the extraction train; this presents no diffloulty ; 
(6) the lower phase must be tranafarred also, and in & 
direction opposite to the displacement of the upper 
phase. 














analysis has been corrected for a 





water content of 8 cent. 

A rapid formation of the mixed 
disulphide of p-penicillamine and 
glutathione was aleo observed when penicillamine and 
oxidized glutathione reacted in M ammonium 
chloride solution at pH 7-4. 

Studies on the reaction of penicillamine with 
various proteins are now in progress. 

The support of =r work ey Fe 
Btendard Oil 
and the Na 
nier Institutes of oboe United States Publio 

Health Bervioe, is gratefully acknowledged. We wish 
to thank Dr. Norton Nelson for his helpful interest 
in this study. - 





oell 
bed in Fig. 1. This new оеП is a real 


the transfer of the lower 


Improvement on the firat model’. The lower half of 
the cell (4) ів the agitation chamber. The stopoook 
permits easy removal of the solvents. B is the de- 
cantation chamber. W prevents the solvents flowing 
in the wrong direction. The cels can be joined 
together with lastio tubing or fused on to one 
ing on the ultimate use of the 


Trondfe of ha upper phaw. (1) Turn the oell 90° 
direotion. 


ina The upper phase flows frorn А 
through О into the decantation chamber B. (2) Turn 


not shown on Fig. 1. 
make в full turn (860° from the original position). 
The two phases flow together through D into the 
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agitation chamber 49. Whereas the lower phase 

returns to the agitation chamber from which it came, 

the upper has been transferred fram A to 42. 

pida ion has been deeoribed stepwise, 

kb is clear that a transfer of the upper por phate ie 

»bteined by one uninterrupted full turn in 

wise direotion. 

nU dii Mg кее asi бнк ed 
remain unchanged. 


returns whence it came; the lower phase has 
“transferred into a direction ite $o the 
lireotion of transfer of the upper p (from A2 
to A). 
- Transfer of the lower phase is obtained by turning 
200° in a clockwise direction and baok again. . 


A train of 216 such cells has been constructed in 
this laboratory. 
i M. Vunrsria* 
Е. ALpaBWHIRBLDT 
Laboratory for Organic Chemistry, 
University of Ghent. 
*lAmodaie of the Т.К.ЬВ. 


ec Ahrens, Ж A, and Harfenisi, ML, Anal. 
+ Verzelo, M., Bull. Sos. Сабт. Boig., Өй, 619 (1955). 


Hydrogen Reduction of Tungsten Oxides 

Pasmvious work! has shown that h: reduotion 
of tungsten trioxide gave the В-охійе (W,,044)5, 
which was then apparently reduced both to g-tung- 
чеп (a = 5:04 A.) and tq tungsten dioxide or the 
y-oxide. 

Further work has been done on the reduction of 
the trioxide, dioxide and y-oxide. The latter had 
the composition Оза, 


tion producte were identifled by X-ray diffraction 
Tho first stage in the reduction of tungsten trioxide 


y B-oxide and tungsten metal, 
but the dioxide also waa formed at 677° О. and by 
xeduotion in moist hydrogen at 645° О. 

The final producta of reduction of y-oxide at 
-tungsten the 


perature. Ab 658° 0. no f-tungsten was in tho final 
product; but it was present in’ partially reduced 
samples. In two samples partially reduced at 470° О. 
and 540° О. B-tungsten was found unaccompanied Ьу 


a-tungsten. 

The sole product of reduction of the dioxide at 
б41°—581° О. waa a-tungsten. 

The following conclusions are reached from this 
product of re- 
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B-Tungsten is formed from the B- and y-oxides even 
at temperatures where it is rapidly converted to 
a-tungsten. Formation of the y-oxide and dioxide 
during reduction of tungsten trioxide is not, as was 
hitherto thought, a necessary stage in the reaction, 
but is due to insufficiently rapid removal of water 
vapour from the reaction zone. The y-oxide and 
dioxide may be formed by oxidation of the B-tungsten, 
or by growth of -oxide and dioxide nuolei, formed 
by oxidation of ihe prizary &-tungsten nuolei. 
Orly the ее was completely reduced 10 metà: 
The sigmoid time-course curves for the trioxide 
flattened out at compositions in the range WO у-у. 
and at about WO,.,, for the y-oxide. Thus, removal 
of the oxygen was not quite complete in those cases 
where B-t was formed. This supports the 
suggestion o Haeg and Нер ee 
is a metallic oxide, with a maximum oxygen conten 
corresponding to the composition W,0. 

I wish to thank Mr. M. G. Harwood, who was 

for the X-ray orystallography, ‘and Dr. 

J. van Moll and the Directors of Philips Elect- 
sl Tid, L. for Bila an to publish these resulte 


М. Q. CHARLTON 


М. G., Nature, 169, 109 (1952). 
Мадан, A, Arb. Kem., 1, 513 (1950) 

A, Ark. Kem., 1, 323 (1049) 
and Sobinberg, N., 4ots Orye., 7, 351 (1954). 


Quantitative Infra-Red Analysis of 
Mixtures 


DIFFHRHNTIAT analysis of mixtures is an accepted 
technique in ultra-violet spectrophotometry', and it is 
the purpose of this communication to desaribe the 
successful 8 tion of this technique to infra-red 
solution ysis, where a double-beam instrument is 
used. Double-beam infra-red spectrophotometers en- 
able complex mixtures of isomeric or closely related 
substances to be analysed; but it is usually neceasary 
to detect а major peak to a particular oom- 
ponent of the mixture. This is not always possible, 
peaks where interference is 


compensating cell (usually containing solvent only) 
the mterfering substance in a concentration equivalent 


involve thick oells) and using either ma 
or a variab! oell of thickness similar to that 
of a fixed-thi cell. This technique has been 


used for measuring the percentage of trans unsaturated 
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fatty вов (expressed as elaidic acid) in the 
of ois unsaturated . acids and saturated fatty 
acids. Such an analysis is complicated by the fact that 
the trans double-bond peak at 965 K* lies on the side 
of & major carboxyl peak at 933 K. It is thereforo 
masked by this peak ; but when а solution of mixed 
Саа fatty acids in carbon disulphide in the sample cell 
is measured: a similar concentration of steario 
add m oe bod disulphide M 3 оотрепезипа sell: Ge 
the same thickness, the carboxyl peak can be oom- 


y o0 grap 
to the trans double-bond alone. By this method 
cent trans unsaturated acids in the 


ee iai ^ isomers and .BHO ү-івотоег was 
fet ecmipenadting for total-DDT at 


LOIRE dpt buen y-isomer BHO at 086 K and . 


910 К, and secondly compensating for y-isomer BHC 
at 910 К and ing total DDT at 1,015 K and 
pp’ to op’ ratio at 806 
The method is also recommended ав а criterion of 
purity. Similar weights of pure compound and sample 
are separately diasolved m equal volumes of an 
appropriate solvent and placed in matched sample 
If the pure and sample are 
identical, the resultant trace is a line at 100 per 
cent. trangmittanoo and any impurity is readily 
detected. 


Compensation by the above techniques may lead 
to low-energy transmission by each beam, and pre- 
cautions may be needed to maintain instrument 

ormanoe under the conditions of low energy and 

signal-to-noise ratio. Such precautions include 
increasing energy from source, increasing alit widths, 
inoreasing electronic gain, and reducing consequent 
noise by the use of appropriate filters and slow 
scanning speeds. 

І. R. С: MoDowarp 
Dominion Laboratory 
Department of Scientific and Industrial Research, 
Wellington, New Zealand. 

K ts used fi лой the unit of " 
iem quip е = 
1 Berosa, M., Amel. Chem., 96, 112 (1958). 


A New Circuit for balancing the 
Characteristics of Pairs of Valves 


balanced valves, as used in 


А are various methods of doing 
this!; but none of these gives compensation for all 
characteristics simultaneously, as ib is рове to 
make adjustments to only one of the three propertice, 
namely, zero balance (equality of statio plate our- 
rente), sbage gain and effect of changes of oathode- 
ly vol 

ро ake ae Tere Bate identical 
characteristics, the variations being greater than can 
be accounted for by variations in electrode geometry. 
This is due to the well-known variations in the 
emission characteristics of the oxide cathode. 


Ab Кыл aes реши рош, differences in the 
valves caused by variation of 
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Fig. 1. А new for both statio and” 
ЕЕ ng a шаршы 


the work function oan be compensated by an appro- 
priate adjustment of the cathode temperature and 
hence of the heater supply voltage. 

This approach leads to the very simple circuit 
of Fig. 1 for the balancing of a pair of triodes (or 
peniodes at fixed screen voltage). A small differance 
in the heater supply voltages is introduced by the 
potentiometer R, of a few ohms resistance, i 
with the heater supply oircuit. А. suitable method 


are also brought into balance. That ie, the mutual 
conductances of the two valves are almost equal 
(to within 2 per cent), 


result resumably elise fees only to valves in 
which the erences in geometry are negligible. 

It is found experimentally that it is necessary to 
provide for & difference of 10 per cent in the heater 
supply voltages, and that approximately 50 per cent 
of valves of the same type can be balanced with 
differences of only 5 per cent. In many cases (that 
is, d.o. amplifiers) it is desirable to operate the heaters 
at & reduced voltage, and the voltage drop in R is 
then unimportant. 

FOI рина deos all Te рны “elie: 


Б. E. Arromtmon + 


Electrical Engineering Department, 
University of Sydney, 
Sydney, N.8.W. E 
June 22. 


1Verhagen, О. M , Proc. Inet. Rad. Nng., 41, 610 (1063). 


Cytological Polymorphism in the Nematode 
Haemonchus contortus шер 1803) 
Cobb 1898 


RamogNT observations by Roberts, Turner and 
MoKevett! have indicated that the so-called ovine 
and bovine ‘strains’ of Haemonohus contortus (Rud. 
1803) are distinct species. This conclusion is based 
mainly on differences in the morphology of the 
infective larve and in the type of cuticular vulval 
proceas dominant in adult females in natural popula- 
tions in each host. evidence was algo» 
found in heritability teste involving these differences. 
The measurements of the infective larvæ presented 
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Wig. 1. Oogonlal metaphase chromosomes of (в) H. contortus from a sheep ; (b) H, contortws from a оа; (о) & hybrid H. eoMortus 





by these authors, however, ahow some overlapping, 
and their heritability observations were carried only 
to the Р, generation. For these reasons a cytological 
examination was undertaken and studies of the 
chromosomes were made on aceto-orcein squashes of 
the gonads. 

In natural infestations the chromosome number 
for both forms is 2m = 11 (d), 12 (9). Whereas 
gonial metaphase chromosomes of the worms from 
sheep are all of similar size (Fig. 1,a), those of the 
worms from cattle include one very large chromosome 
in the male and two m the female which are almost 
three times as long and twice as thick as any of the 
ten equal-sized autosomes (Fig. 1,b). These very 
large chromosomes are undoubtedly sex chromosomes, 
their increased size being due to the presence of 
heterochromatin, since they exhibit itive hetero- 
pyonoes along their complete length during prophase 
of gonial mitosis. 

Examination of & pure infestation of cattle origin 
established in a warm-free calf showed the possession. 
of large sex chromosomes to be a constant attribute 
of the form infesting cattle. It was also demonstrated 
that the presence of the large chromosomes does not 
influence in any way the type of vulval process in 
the female. A similar finding in respect of the 
ohromoeome picture was also obtained m naturally 
ocourrmg infestations in sheep. 

In an experiment designed to ascertain whether 
interbreeding occurs between the two forms, the large 
sex chromosomes were used aa ‘markers’ and a worm- 
free sheep was given equal numbers of infective 
larve from oattle and from sheep. Infective larvæ 
from this lamb constituted the F, generation and 
were fed to a second worm-free lamb, which was 
slaughtered when the worms had reached maturity. 
Seventy-seven female worms from the second lamb 
were examined cytologioally ; of these, fifty poaseased 
aheep-type chromosome complements, twenty-four 
the cattle type and three displayed a hybrid make-up, 
in which only one outsize chromosome was present 
(Fig. 1,0). The eggs from each of the seventy-seven 
females were cultured and those from all females, 
including the three hybrids, developed and hatched 
normally. 

Another factor of interest was the finding of a 
triploid female among the parent generation in which 
the eighteen metaphase chromosomes were of equal 
length. 

FK Although this experiment demonstrated the exiat- 
enoe of a low percentage of a fertile hybrid form in 
an artificial population, it is highly significant that, 
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to date, no hybrids have been found in examinations 
of natural populations. 

Further work will be carried out on natural popula- 
tions in which it is known that interbreeding has had 
every opportunity to occur over a number of years. 
The results of these observations will assist in de- 
oiding the ко of specific distinctness. 

Details o work will be published elsewhere. 


К. C. BREMNER 


Division of Animal Health and Production, 
Commonwealth Scientific and 


еа and MoKevett, М., Ама, J. Kool, 
(а press). 


Photoperiodic Control of Germination In 
Seed of Birch (Betula pubescens Ehrh.) 


Ir is well known that the flowering reeponso of 
both short-day and long-day herbaceous species 18 
governed by the day-length conditions to which 
the mature leaves are exposed, and that the meristem- 
atic tissue of the shoot apex is msensitrve. It has been 
shown for certain woody species, however, that direct 
photoperiodic perception may ocour in the meristem- 
atio tissue of both dormant resting-buds and actively 
growing spices, in relation to dormancy phenomena. 
Thus, the unchilled ing-buds of dormant leafless 
seedings of Fagus sylvatica and Betula pubescens:* 
may be induced to expand by exposure to long-day 
conditions. Similarly, actively growing, leafy seed- 
lings of Betula pubescens may be induced to form 
resting-buds by direct exposure of the apical region 
of the shoot to short-day conditions, regardless of 
the conditions of day-length under which the mature 
leaves ate mainteined. It is of interest, therefore, 
to investigate whether the embryos of such woody 
species also show photoperiodic effecta m relation to 
do and ta have been carried out 
with seeds of birch for this 

teats showed that the. the unstratified (that 
is, unohilled) seeds will not germinate on moist filter 
paper in complete darkness at room temperature but 
wil do so if exposed to light, and henoe are light- 


requiring Beeds. Experiments were carried out to 
determine the effect on germination of exposing the 





29 7 8 16 24 
Er un Daily light period (hr.) 
1l. ес of -Jength 
Е ПСР tica wish 


of unehtIled biroh 
Gr." (eee, Tem- 
perature during 16* 0.) 


какы бэк) и ашаа is n rim For this 
purpoee red within the range 5800- 
7000 А.) derived. from fluorescent tubes in oon- 
junction with red ‘Perspex’ (2.400) was used, the 
intensity at the level of the seeds being approx- 
imately 1,000 erge/om.*/seo. It was found that the 
germination is markedly affected by the conditions 
GF day ToD bak thas: this photdaertadin тарашы de 
profoundly modified by the prevailing temperature 
conditions. 

Fig. 1 illustrates the effect of varying жоны Mun Se 
of photoperiod, within 24-hr. d desc е 
number of germinated seeds in each treatment was 
counted daily and the treatments continued until 
there was no further Increase in ination, that is, 
for 12-14 days. (A considerable proportion of the 
seeds were found to lack embryos and these were 
excluded from the germination percentage.) It is 
seen that a high percentage germination is obtained 
with photoperiods of 16 br. or longer, but under 
short-day conditions the maximum germination is 
only of the ardar of 30 per оеп. A number of further 
` have been carried out which confirm 
аз e perdo ша ыш 
final germination tage is not governed by the 
total quantity of light received. For example, the 
` percentage A ЮП to seven 
cyoles consisting of 8 hr. light/8 was 60 per 
cent compared with 30 cent following the same 
number of cycles consisting of 8 hr. light/16 hr. dark, 
although the total period of illumination (56 hr.) was 
the same for both treatmenta. 

With higher temperature conditions (20°, 25° С.) 
the final germination was 93 per oent under both 
8-hr. and 20-hr. photoperiods (with 24-hr. cycle) and 
keen v Usi ee ee 
apparent. At these tured even & 
single li followed by storage in the dark 
resulted in considerable germination (Table 1), 


Table 1. 


germination 
red $ a% 1,000 
both &nd dark 


Жууаст OF Вілен EXPOSURE OX PERCENTAGE 


LIGET- 
GuxxxiXATIOX at 20° О. 
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whereas at 15°C., with ETER periods c 
ilùmination, only a very low percentage germinatio: 
was obtained. 

The effect of a single 4-hr. period of illuminatio: 
with red light at 20° О. may be nullified if followe 
by illumination for 30 min. with infra-red radiation 

i 8,000 ergs/om.*/sec.) within the rang 
7200-10,000 A., and in this respect the responses c 
birch seeds resemble those of lettuce seeds". 

Seed which had been soaked and stored in the dar. 
at 5° О. for six weeks was found to germinate rapid], 
Gandia ae ы ШО. 


ihe герошкв of both mating uis and embryos o 
or both structures show a requirement fo 


lng" photoperiod Чо. orev "dormancy whe 
зарыга but show no light-requirement afte 


These effects in birch provide direct evidence i» 

ppor papal dessa put forward by Borth 

and his co-workers, that the same photo-reaction 

is involved in both light-sensitive seeds and in photo- 

periodio effects observed in the later stages o 
development. 


M. Buack 
P. Е. Мавика 
Department of Botany, 
University of а 
Aug. 3. $ 


1 Wareing, P. P. Physiol. Piani, 6, 602 (1058). 

* Wareng, P. Y. Physiol, Plant, 7, 261 (1964). 

* Borihwiex, Н. A, H B. В. Parker, M. W., N. H. 
and Toole VK Pre US: Nat. dot’ Bol, id то. 

+ Borthwick, E A, Н B. В. and Parker, M. W., Proc. US 
Nat Acad. Sov, 88, 999 aC 


Magnetic Observations at Quetta during 
the Total Solar Eclipse of June 30 


Wm the view of studying the effecta of the total 
solar eclipse of June 30, 1954, on the 
at Quetta, the Ruska magnetograph was seb to run 
ab 80 mm./hr. instead of the normal speed of 
20 mm./hr. The Quetta Magnetio Observatory war 
approximately three miles south of the northern rin 
of the shadow belt. The beginning of totality was 18h. 
58-8m. a.w.T. and hence the corpuscular eclipse was 


horizontal force curve (H-trace) is entirely smooth e 
few hours before and after the eclipse period. At 12h. 
1۰êm. a.a... (2-0 min. after the expected 

eclipse time), & full oscillation of & period of 1-8 min. 
and an amplitude of 0-8 y appears in the H-trace. 
The onset is towards the side, The trace 
remained shghtly distur until 12h. 47m. GXT. 
At the same time a slight inorease of declination (Р) 
by 0-1’ (1-0 y) also oocurred. 

At 18h. 57.2 m. а very minute onset towards the 
positive side of H occurred. The amplitude of the 
onset is approximately 0:4 ү and oonsistis of a 
sequence of irregular oscillations whioh last for 
0-8 min. only. 

8. A. A. Karm 


Pakistan Meteorological Depariment, 
beervatory, 
Quetta. 
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52 (ÉQMMUNICATION, POWER 


m E ^AND INFLUENCE 
о Television Act is on the statute book 

and the chairman and director-general of the In- 
dependent Television Authority have been appointed, 
it should be possible to continue the publio discussion 
of the real issues free from the heat engendered by the 
decision to make commercial television a party polit- 
ical matter. The composition of the governing body of 
the Independent Television Authority encourages con- 
fidenoe that every effort will be made to see that the 
development of television is fostered with due regard. 
to the public interest, though it has yet to be seen 
whether in practice the high standards of publio 
service established by the British B 
Corporation овп be maintained. Meanwhile, it should 
be apparent that the misgivings which are enter- 
tained on that score are due not to poor opinions of 
business interests or of advertisers, but rather to 
doubts whether the Authority possesses sufficient 
powers and independence to make the public interest 
prevail if & clash with commercial interests should 
arise. To insist that the publio interest must prevail, 
or that the question of what is the publio interest is 
not to be determined by those whose interests are 
immediately concerned, is no more to impute bad 
faith to such persons than to maintain that govern- 
ment departments should not be left to judge the 
public interest m mattera in which they are immedi- 
ately concerned is to impeach the integrity of the 
Civil Service. 

It is only too easy to attack the motives of those 
"whose belief that broadcasting and television repre- 
sent instruments of immense power over the minds 
of men, the social and economic implications of which 
are not yet apparent, leads them to urge that both 
broadoasting and television should be treated in the 
same way and on the same plane as questions of 
education and other matters which profoundly affeot 
the life and thought of whole communities. When 
the dust of party political conflict has subsided, 
attacks on the integrity of men like Lord Halifax 
and Lord Waverley, for example, oen be seen for 
what they are worth; and the genuineness of the 
oonoern of such men that television and broadcasting 
may profoundly affect the character of our people 
for or il is unquestionable. It is indeed the 

that we need all the help we oan get from this 
new instrument, of which science has made us 
masters, that has led to such stres being laid on the 
principle of publio service—the principle that such 
power should be exercised responsibly for the public 
good. Broadcasting and television are necessarily 
and above all, as the Archbishop of Canterbury said 
in the debate on July 1, instruments of education. 
They provide ideas and information in such & way 
as to evoke, create, and contribute to mental, moral 
and spiritual reactions in the hearer or viewer. Ав 
with the cinema, their function aa entertainment 
cannot be separated from this proooss of stimulus 
and reaction, even when it amounts to no more 
than passive acceptance. Indeed, the gravest 
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danger of television appears to be that, ingtead 
of encouraging the process of ednoation, it 
will foster a sluggish torpidity of mind which 
will render many moapable of being educated at 
all. 

Even so, ib would be going too far to consider the 
system created under the Television Act solely or 
even primarily as an educational instrument, though 
that aspect cannot be disregarded in considering any 
aspect of the system. What needs to be remembered 
is that this ig a matter of influence, not of power, and 
ite effect, should be considered along with that of 
such other publio influences as the Prees and the 
cinema, and nob in isolation. Failure to do so has 
encouraged the mistaken belief that the Britiah 
Broadoasting Corporation poasesses great power, 
whereas in fact it possesses little or no power but 
great influence. 

Even the summary of the report of the Drogheda 
Oommittee* of inquiry into British Overseas Informa- 
tion Services, which the Government last 
April, should help to remove that belief and to put 
broadcasting in its proper perspective as & vehicle for 
the communication of ideas and information. The 
Drogheda Committee could not avoid the conclusion 
that в modern government has to concern iteelf with 
publie opinion abroad апа Бе properly equipped to 
deal with it, and it followed accordingly that overseas 
information setvices play an important and indeed 
an essential рат in support of foreign, Common- 
wealth and Colonial policies. :The report faces fairly 
and squarely the implications of propaganda and 
oounter-propaganda as a means of inftuenoing publio 
opinion „in other countries, which the development 
of .methods of. mass communication has made 


It is obvjous from the Government's treatment of 
-the report, and the negative attitude which the 
Government spokesman, Mr. H. A. Nutting, had to 
reveal, particularly his denunciation of co-ordination, 
in the debate on July 6, that some, at any rate, of 
the findings of the Committee, and particularly ite 
recommendations for a concerted and long-term 
are But to the impartial 


are the more impressive because of the moderation 
with which they ‘are The case. ів not 
over-stated. Although the need for official informa- 
tion services is argued convincingly, it їз never 
suggested that propaganda ia & substitute for policy 
or for strength, economic efficiency or 
stability. Its effect on the course of events 
is unlikely to be more than marginal; but in certain 
cirgumstances it could be a decisive factor in 
determining diplomatio success or failure. Even in 
this supplementary role, it can, however, make a 
gontribution of i importance to the 
efficiency with which Great Britain’s resources are 
used to further policy. . 

Ths Drogheda Committeó presents a oase for the 
support of overseas information services, including 
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Broadoasting, with adequate resources ‘for objeotives 
which are broadly but clearly defined. No attempt 
has been made to refute that oase, or to deny the 
Committee’s ваветііоп that the resouroeg at presen» 
provided аге entirely inadequate to meet thos 
purposes. The increased of some twc 
mullion-pounds recommended by the Drogheda Com 
mittee, bringing the total to some twelve and a hal 
million a year, is mmgnificant in comparison wit} 
ite importance to the military and economic strengtl 
of Britain, and any political party which shirk 
finding the necessary funds because unpopulax 
economies are involved elsewhere is clearly guilty o. 
dereliction of public duty. 

The published summary of this report shows how 
carefully the Drogheda Committee examined broad. 
casting as а means of influencing public opinion ir 
relation to other means of promoting an under 
standing of the Britiah way of life and point of View 
such as books, periodicala and newspapers. It i 
admitted -that it is difficult to assess the affectivenca 
of any information service, whether spoken ож 
printed, and that broadcasting as a means a 
influencing opinion is always in danger of falling 
between the two stools of the mass audience and thi 
influential minority. Nevertheless, the Oommitte 
holds that the high reputation of the British Broad 
casting Corporation External Service for objeotiv 
and honest news-reporting is a prioeleeg asset whicl 
seta that service’ apart from all othe® broadcasting 
systems. This high reputation for objectivity mus 
be maintained at ‘all costa, and the oonoern witl 
which the. Government's attitude to commercia 
broadcasting and television is regarded arises, e 
least to some extent, from the belief that th 
Govérnmeni is unwilling to put at the disposal o 
the new Authority sufficient resources to make + 
independent of influences which could destroy tha 
objectivity. 

It is perhaps unlikely that any attempt will b. 
made by the Government to use the British Broad 

casting Corporation for anything in the way o 
do E but, apart from indirect effeot 
which commercial broadcasting might-have, and alm 
commercial television, measures which entail financie 

1 threaten more than the scale of the Cor 
poration's factual presentation to other countries о 
the news and of British views concerning the news 
The Government must’ make up its mind either t 
provide sufficient support for overseas informatio» 
services to enable them to be planned as a whole o» 
a long-term basis, safeguarded against the change 
which destroy efficiency, ог see that the Britisk 
Broádoesting Corporation itself is provided” witi 
sufficient resources to provide the вегуіоев requires 
without riek of their magnitude or content bein, 
subjected to sectional intereste or preesure. Onoe th» 
reputation for objectivity ia lost or the opportunitia 
for presenting the British point of view are missed 
they are not easily recovered. 

„These relatéd probleme are internal as well e 
Haley in the Clayton Mernorial Lecture delivere 
before the Manchester Literary and Philosophice 
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Society last March*. That penetrating lecture, on the 
theme of the part which the Prees and broadcasting 
play in building up publio opinion and thus, in a 

, in shaping public policy, deserves to be 
read widely. It is a valuable contribution to the 
olar thinking which is required on the problems 
arising out of the interplay of the means of informa- 
tion, education and entertainment in the world 
to-day and their bearing on wise government. The 
reception of the Drogheda Report iteelf is sufficient 
evidence of the dangers which arise if a government 
feels itself insufficiently secure to take steps impers- 
tive in the public interest because to do so may 
involve other unpopular measures the necessity 
for which could not perhaps be clearly explained 
ю the publio in the conditions of party political 
lebate. 

What Sir William Haley said bears closely on this 
wital matter of securing an alert, informed and 
ntelligent pubho opinion. First, he explained the 
lifferenoe m the nature of broadcasting and the 
Press. Apart from its comparative novelty, though 
weographically the most pervading form of оош» 
nunication yet devised, broadcasting has limitations. 
Conrpared with the Press, it is comparatively in- 
soccemible, being limited by time both in range and 
n space. Against the advantage of immediacy, 
‘specially on great ooonaiong, has to be set its com- 
Jexity and comparative inflexibility of operation 
umpered with the Prees. The Press, said Sir William, 
5 far freer and lees inhibited im political matters: 
yatput, а newspaper oan have an impact which no 

ing station can possess. It is not merely 
‘ree to have a policy, an attitude, a way of thought: 

t can also make these things felt. Moreover, the 
«rinted word is more enduring than the spoken word, 
and while much of the best broadoasting is aimed at 
he emotions, moet of the best journalism is aimed 
«t the head. 

Sir William Haley here makes a point which has 
eceived little attention in the debates over television 
and broadcasting of the past few years. The limita- 
dons to which he refers arise not out of the nature 
of the British Broadcasting Corporation and ite 
monopoly ; they apply to any system of broadcasting 
and are inherent in the nature of the medium. The 
we we make either of broadcasting or of television 
and the influence they exert m our own or any other 
yvommunity depend not only on technique and on 
he way in whioh we use them, but also on the nature 
+f the medium. Ultimately, practical and physical 
sonsiderations must determine what is done, and Sir 
Villiam’s commenta on television in this connexion 
«re shrewd and disturbing. 

He emphasizes what is often overlooked—that over 
he programme fleld as a whole television, from ita 
ature, cannot have the same range ав sound broad- 
asting. Moreover, although television robs broad- 
asting of the great stimulus of the listener's 
magination, for whole sections of the population 
elevision threatens to become the whole of broed- 
* "The Public Infimenoe of Broadcasting and the Pres”. Aes 


Clayton Memorial Lectore.) (Manohestar : 
Та Pleni а боле, 1064.) ) 
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casting. Because thereby instead of 
co-operation ig encouraged, the whole educational 
purpose of broadcasting is at stake. 

This is true whatever the outcome of the struggle 
between the idea of publio purpose and commercial 
interest in television and broadcasting, and the 
picture Bir William gives of how much is at stake, 
particularly in politics and news, is disturbing. Не 
pays & tribute to the way in which in the past the 
combined wisdom of Parliament, of the early oom- 
mittees on broadcasting, of the political party leaders 
and elder statesmen in both Houses of Parliament 
and of responsible directors and governors of the 
British Broadcasting Corporation, have given us a 
panoply of political broadcasting which has led the 
nation to be informed, persuaded, fairly exhorted, 
and given the requisite facta or opinions upon which 
to make up its mind, while simultaneously defending 
it against irresponsibility, demagogy and abuse. 
These same experienced forces, he believes, will 
bring wisdom and judgment to bear on the use of 
television, but they cannot ignore the nature of the 
medium with which they are working; and Sir 
William regards the coming of the television screen 
into every home, and the visual presentation of 
political affairs and politiciand in this way, as a major 
sociological influence of our time. 

Sir William Haley is disturbed because much news, 
particularly the most signifloant and important news, 
has no visual quality. The nature of the medium, 
accordingly, is likely to be continually at war with 
the real values of the news, and though he is oon- 
fident that the B.B.C. will make an imaginative, 
courageous and thoroughly honest attempt to recon- 
cile this conflict, he is leas canfident aa to the outcome. 
On its outcome the future influence of both broad- 
casting and the Press may well depend; but it is 
difficult to feel as sure as Bir William that if the 
televized news bulletin proves a failure, the ordinary 
man or woman will revert to the printed word. 
There is the effect of television on the viewer, on 
education, and on literacy to be considered. Lord 
Reith was right at least in asserting that in the 
Television Act social, political, intellectual and 
ethical issues of incaloulable gravity are at stake. 
He did not believe that its supporters would wittingly 
or willingly suborn moral responsibility or do moral 
hurt to their country at any one’s dictation ; but he 
may not have been so very wide of the mark in 
suggesting the possibility that the Government has 

& fundamental principle, moral values 
and intellectual and ethical objectives that should 
be cherished. 

The reality of such dangers appears more clearly 
as we reflect upon Sir William Haley’s observations 
on the inier-relations of the Press and broadcasting 
and the way their influence 18 exerted in the soviety 
of to-day. He believes that the Preas still has great 
influence, but the character of ita influence has 
changed; it is now not so much political as mform- 
ative and interpretative, and while the great masses 
of the people may, аз Sir William eschew 
opinions on the bewildering range of our manifold 
problems to-day and leave it to their repre- 
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/&entativeg, we cannot entirely ignore the outlook 
and opinions of the general population. The serious 
Ргевв is undoubtedly able to inform those represen- 
tatives on hosta of important matters, and has sources 
of information and of informed judgment which in 
total are not available to the ordinary member of 
Parliament and oan often supplement the knowledge 
of Ministers. Ita influence on serious publio opinion 
can be powerful, constructive, widespread and 
continuous. 

Nevertheless, leaders of thought and action inside 
and outside Parliament, those of all classes in indus- 
try, the universities and schools, the professions, the 
churches and every walk of life who take an intelligent 
interest in events, still form only a fraction, though 
probably a greater part than formerly, of the nation. 
As voters in the electorate their influence could be 
ineffective, and Sir William Haley is clearly disturbed 
that the national temper may be such that the 
judgment and wisdom of the informed minority may 
fail to avert disaster. The symptoms and tendencies 
which he notes, moreover, may well be fostered as 
television encourages further both passivity and the 
expectancy that the individual can and should 
receive everything of the nation without contributing 
1n return. 

Bir William’s own oonclusion ів not too peasimistic. 
He says quite frankly that certain daily and weekly 
newspapers with huge circulations among the less 
discerning and discriminating section of the oom- 
munity are indirectly and cumulatively building up 
an attitude of mind in the new generation which can 
be disastrous unless it 13 counteracted, and he points 
out that the Press has missed some opportunities 
"which broadoasting has given it; but he recognizes 
that much of the Preas has done ‘and is doing fine 
work. He regards the Prees and broadcasting as 
complementary, not inmmicel to each other. The 
Press, he suggests, could have concentrated on what 
broadcasting could not at one time do, namely, 
providing the background, explanation, opinion, 
exegesis and illustration, and maintaining a sense of 
values. 

It does not\appear, however, that Sir William is 
over-confident that should, television take over the 
major part of the broadoasting audience and the tele- 
vized news bulletms prove a failure, the popular Prees 
will return to rte proper role and again become an 
educative foroe. That might happen, he thinks, 
under the influence of publio opinion, and he reminds 
us of the short time since we created a nation that 
овп read. We have yet to make ib a literate fation ; 
whether television will assist or hinder that step 
remains to be seen. 

Bir Wiliam suggested in this lecture that the 
most signifloant influence of the popular Prees is now 
on what he calls morals, whereas the influence of 
British broadcasting has been mostly on manners. 
That influence could equally continue in television, 
but the against commercial television 
indicate that widespread doubts are entertained as 
tû whether in such а context television or broed- 
casting can raise standards of conduct or taste, or 
even maintain them. However that may be, Bir 
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William’s contention that the Press as well as broad. 
casting should resume their role as leaders rathen 
than followers of public opinion is ‘indeed timely 
Unless they remain true to their earliest idbals anc 
веек to guide and uplift and not debase public 
opinion, we are on the way to an ewentially un 
educated nation, with all that is thereby implied ir 
the abandonment of democracy and the growth o: 
regimentetion and intolerance. 

What needs to be emphasized is that for the Press 
no leas than for broadcasting and television, the 
educational purpoge cannot, without danger to the 
whole basis of the British way of life, be subordinatec 
to the entertainment function. The two purpose 
must be harmonized and reconciled, but it must пой 
be by the abdication of leadership and the diaregaro 
of the responsibility for the &oourate and fair pre 
senbetion of facts, opinions and evente. Sir Willian 
Haley denounces rightly as humbug and nonsens 
the doctrine that the public should be given nothm; 
but what it wanta, and that any design to give it œ 
to lead it to want something better is highly dangerow 
and anti-democratic. 

If, however, the Press and broadoasting are к 
exercise their role of leadership, they must recogniz 
that their roles are complementary, and must respec 
each other's functions. Largely, broadoasting, perhaps 
even television, can be a stimulator, and the Pree 
can satisfy the stimulated appetite. But how 
effectively that educative function is discharge: 
depends also on whether mformed publio opinion care 
enough to maintain and advance standards, and t 
see that vigour and openmindedness are brought t 
the discussion of values and that no shibboleth goa 
unchallenged ; and to speak out to that end, wit 
vision, with care and with courage. 
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PRINCIPLES OF EXPERIMENTAL 
PHYSICS 


The Physics of Experimental Method 
By Dr. H. J. J. Braddick. Pp. xx--404. (London 
Chapman and Hall, Ltd., 1954.) 3065. net. 
HE development of experimental ability rest 
not only upon example, precept and experience 
but also upon the prudent use of books which dee 
with the methods of iment. Books of this kine 
with a wide range and suitable for advanced student 
are rather few. tend to concentrate either upon 
laboratory arte practioe, or upon & course o. 
typical experiments, or upon a range of pertioula 
instruments or measurements. Dr. H. J. J. Braddick’ 
book has a different aim. Although he describe 
various techniques, experiments and instruments, h 
is concerned to bring out the physical prmorples b; 
which apparatus may be designed and used to th 
best advantage in acientiflo experimenta within th 
рсы аи As Prof. P. M. 8. Blacket 
reword, physical measurements ar 
now used in most sciences, во that the title “Th 
Physios of Experimental Method" has & topioe 
appropriateness. No single book could fulfil во ртов» 
a title, and therefore the author has essentially + 
make an individual choice of the subjecta included 
He treata, in fact, the general questions of th 
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tatistioal interpretation and mathematioal manipu- 

stion of éxperimental results and also the natural 

miis of measurement set by thermal agitation and 
He 
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devices, 
echniques, and photographic methods and a 
ае In these 
lelds he gives in each section examples of the 


The author writes little on the design 
Вн Probable Leonis i aala ha үз дна 
the rest of the book. Similarly, he wisely limita 
he discussion of mechanical features to principles 
uch as kinematio design: meohanioel engineering 
annot be compressed into a chapter. It waa prob- 
Aly also wise to- omit subjects adequately treated in 
bendard text-books, such ss bridges, tentiomebers 
nd many electrical measurements. 


nterferometry, phase-contrast and polarization would 
eem to deserve places. Віпов do. amplification and 


ervo-syBbems are mentioned, the A amplifier 
hould have been appropriately trea The cathode- 


оре Electrostatic Instraments and 
voltages have now to be used by substantial 
топрв of physicists. The most serious 
«re in the chapter on materials, where some date are 
pTuobed which are useful to industrialists for limited 
'omparisons of similar materials by artificial tests, 
Jub are quite misleading for any other purpose. The 
See ore epee dead sini: sues етой 
yaical principles as he has done elsewhere with 
8000688. 
и addon ie but 05 uar they do 
«ot mean that anyone else would have made a better 
ihoioe than Dr. Braddiok. шшш пыш 


subjects where apparatus 
lelivered from the makers, and subjects where the 
Tung зч. во аы УШ ны te ee 


If Dr. Braddick has let the balance. 


Т Lau ce Ge aes M edd 
Moda aa perisse ie elem 
work. A book of this kind must be 

the character of its author. TS acacia: that of 
pete and an excellent teacher. Some 


Dr. Braddick has attempted an impossible 
ү = ко эйел юу умыл dandam ese he 


education there is room 
for various outlooks. Wo ht hope bic ollie books 
to present outlooks different from that under oon- 
ideration. Perhaps Dr. Braddick will write one or 
сео There is no doubt that Һе has made 
rtant contribution to the literature of the 
sabe, that his book should be made available to 
wl advanced studente of physios and that other 
solentista can be confidently recommended to consult 


&. 8. WurraHEAD 
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A LANDMARK IN THE THEORY 
OF ELASTICITY 


Singular Integral Equations 

Boundary Problema of Function Theory and their 
Application to Mathematical Physics. Ву N. L 
Muskhelishvili. (Second edition, Moscow, 1946.) 
Pp. viii+448. (Groningen: Р. Noordhoff, N.V., 
1858.) 28.50 florins. 


Some Basic Problems of the Mathematical Theory 
of Elasticity 

Fundamental Equations, Plane Theory of Elasticity, 
Torsion and Bending. By N. І. Muskhelishvili 
Translated from the Russian by J. R. M. Radok. 
(Third, revised and a edition, Moscow, 
1949.) Pp. xxxi+704. (Groningen: P. Noordhoff, 
N.V., 1958.) 38 florins. 


НЕ first edition of Muskhelishvili’s prize-winning 

monograph on the роет рос of 
elasticity waa published in the U.8.8.R. in 1988. The 
second edition appeared in 1935, but was soon out 
of print; a third edition, considerably revised and 
augmented, was published in 1949. However, the 
extent of Muskhelishvili's signal contributions to 
the subject still remained comparatively unknown to 
Western soientiste. The appearance of this transla- 
tion, excellent in every way, is an event of first-rate 


It was in 1909 that G. V. Kolosov first demonstrated 
that a general plane state of stress in an elastic solid 
can be expressed, with profit, in terms of two arbitrary 
analytic functions of a complex variable. Muskhelish- 
vili, first in & joint paper with Koloeov m 1915, and 
nodu sper vg idi canem АРЕ caos 

to 1942, developed this idee in greet 
detail Жал аса d ita means solved a number of oapital 
new problems and corrected or shortened the treat- 
ment of old ones. Kolosov and several other Russians, 
especially D. I. Sherman since 1934, have also con- 
tributed extensively. Similar ideas were formulated. 
independently in 1939 in England by A. C. Stevenson, 
but the scope of the Russian work has been wider 
and much more thorough, and has drawn very oon- 
siderably on complex function theory. In 
Cauchy- integrals play a prominent part, while the 
general solutions of the two fundamental and the 
mixed problems of elasticity have been obtained in 
the form of integral ns. Muskhelish- 
vili and others have shown further that these general 
solutions are not only of academio interest, but also 
that they yield significant advantages over oonven- 
tional methods in certain boundary-value problems. 

The full account of the basic analysis is to be found 
in the book on “Si ове ша. Its 
contents include chapters on the Hilbert and Riemann 


boundary problems, integral aoe with Cauchy- 
type the Dirichlet lem, and solution of 
the generalized Riemann Hilbert Poincaré problem. 


A sufficient discussion of the relevant portions of this 
analysis appears in the book on elasticity. 

The latter's range ia indicated by the following 
selection from the twenty-five chapter headings : 
solution for regions bounded by в oirole ; application 
of conformal mapping; boundary values of holo- 
morphic functions; solution of the fundamental 

blems for regions mapped on to а cirole by rational 
ions; solution of the fundamental problems for 

the half-plane ; some general methods of solutions of 
boundary-value problems; the problem of lmear 
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relationship. Complex ‘variable methods are also 
used. in the concluding ‘chapters (amounting to about 
one-sixth of fhe whole), which treat the torsion and 
bending of simple and compound bars of different 


MEE writings cannot fail to make the 
most vivid impression on every reader by their clarity, 
their pleasant leisurely style, and their scrupulous 
attention to detail. There is nothing slipahod in the 
entire theusand or so pages ; every easential pomt is 
explained ; the 


reviewer's opinion). ything to regret, 
it is that the author's point of view throughout 18 that 
of a pure mathematician dealing with a branch of 
‘mechanics, The subject is not presented in the 


round: one aspect only is iluminated. But with . 


what brilliance | R. Hirn 


PROBLEMS: OF WATER SUPPLY 


Vegetatlon and Watershed етае 


Ап рыны of V in Relation 
to Water Supply, “Figo Control wa € d Soil Erogion. 


By E. A. Colman. (Sponsored by The Conservation 
Foundation.) Pp. xv+412+16 oed (New York: 
The Ronald Prees Company, 1058.) 7 dollars. 


LMOST everywhere in the world there is in- 

creasing domestic and industrial use of water, 
and the riging demand is making more and more 
difficult the task of the water enginear 
chis QAUM wee e Red cane i 
the year round. Leaving aside the doubtful pos- 
ibility of significant weather modification by cloud 
seeding, the engineer's raw material is, at most, that 
part of natural rain and snow not lost to the atmo- 
sphere as evaporation from his catchment areas. 
This evaporation loes is predominantly a transpira- 
tion loas that gives an eoonomio return where it is 
Pe ee ee races TE end Srey eee 
growing o go much so that in many perte of 
е world ib is Черге}; moreasod Бу! 7 ion— 
as a necessary condition for human survival. val 
of vogetation is а acceptable solution of the 


which is valueleas as food or timber. The gain in 
total annual discharge would bring with it increased 
flood flow, more severe erosion on the catchment 
area and in the stream channels, more sediment in 
reservoirs, and still greater ahartage of water in dry 
weather. 

The role of vegetation in hydrology is obviously 
iha ee 
ita many aspecta: how it the evaporation 
logs, how it affecte the retention of rain and snow on 
the ground, how it affecta the penetration of rain 
and melt-water into the soil and so to underground 
storage, how ib impedes run-off and restricts erosion. 
ae La es ee шшш 
“ideas it should be possible to consider of 
managing the vegetation to exploit the and 
_ minimize the evil effects. Much of the information 
“does exist, and some of the ideas too; but the 
literature is very scattered, and there is & need for 
,& comprehensive of present kno сес 
praotioe. Dr. Е. A. Colman, chief of a research 
of the United. States UG BU e шал 
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such a survey, but ib.falls a little short of what i 
could have been. 

The book is written for the non-sciehtist; bu 
this scarcely justifies Dr. Colman in discarding the 
Precision of language he uses in his acientific papers 
to substitute a wordineas that leaves little or nothing 
to the imagination. The result ie that interest flag» 
as case after osse is treated on ite merits, based o: 
the philosophy that results fram one catehmen: 
cannot be applied to another in a different climat 
or with a different kind of vegetation. Boientifloally 
this is a philosophy of ir, but even if it i 
&ooepted as being all that 1s possible or desirable a 
present, the writing still suffers too much fron 
needless repetition within sections. Drastic 
Tu ete с сан 
to be read with pleasure and profit. 

The subject 13 so important that many British 
readers will be ready to take the profit and let th: 
Pe ee uie Spes 

m management of catchment areas covers & wids 
range of climates and vegetation types, including all 
that are found in Britain and many met in th 
Commonwealth. There are a long bibliography an 
two indexes—of authors and subjecte—the sepond o 
which could usefully have been longer by addin, 
more place names. Several of the famous manage 
ment experiments, such as Wagon Wheel Gap an 
Coweete, are best known by their sites; but sit 
names rarely appear in the index of subjecta. 

The book is well printed, with ita subject-matte 
admirably illustrated in a collection of good photo 
graphs and some clear folded maps of the Unites 
States. The maps in black-and-white show th 
distribution of im hydrological elementa 
another, in colour, shows the distribution of natura 
vegetation and the types of fi that have bee 
imposed upon it. e ата та the с. 
not exorbitantly high, and the book will prove : 
useful inves&ment for those with an engineering o- 
scientific interest in water, soil, or vegetation. 

Н. L. Pawan 
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RELAXATION IN PHYSICS AND 
ENGINEERING 


Relaxatlon Methods 
By D. N. de G. Allen. Pp. 


MoGraw-Hil Publishing Company, 
535. 6d. 


An Introduction to Relaxation Methods 
By F. 8. Shaw. Рр. iv+896. (New York: Dove 
Publications, Ino., 1958.) 5.50 dollars. 


HE method of relaxation has now become az 

established and important technique m mathe 
matical physios and engineering. The object of th 
present two volumes is to provide a practical intro. 
duction to the technique of relaxation and to illustrat 
it by reference to the various types of problem whic! 
have been successfully solved by this means. As Mi 
D. N. de G. Allen so well emphasizes in his book, it i 
an easential feature of relaxation methods that the 
are extremely flexible and that they leave the maxk 
mum of initiative with the computor. For this reaso» 
there can scarcely be & letely systematic aoooun 
of relaxation, since the wh на of the method jui 
avoid systematization. Both these books give a 


ix--2567. (London 
Ltd, 1954. 
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xooount of the various devices which have been 
successfully employed, such as over-relaxation, block 
relaxation, group relaxation and the use of multiplying 
‘actors; but the great purpose of each book is, of 
sourse, to stimulate the student to develop for himself 
ihe techniques whioh are appropriate to the special 
aroblems with which he is confronted. 

The scope of these books covers linear algebraic 
»quations, linear i differential tions and 
ærtain linear partial di tial equations, with & 
special emphasis on the questions of Laplace and 
©оіввоп and the biharmonio equation. Another 
important group of applications of relaxation methods 
is to eigenvalue prob for algebraic and differential 
equations. Quite another fleld of application is to 
problems where there are free boundaries the form of 
which is unknown at the beginning of the investigation. 
Allen’s book also gives an acoount of the use of 
triangular nete, of the problem of heat conduction and 
of Bouthwell's method of intensification in calculat- 
þe eigenvalues. Shaw’s book also deals with the 
pplication of relaxation methods to integral equa- 
tions, о of Fox’s “difference corrections" and 
gives for computing irregular star first and 
second derivatives near a . 

It is very difficult to compare two such similar 
works; but perhaps it is fair to say that Shaw's 
book is the more elementary and Allen's is the more 
philosophical. Certain omissions from Allen’s book 
are quite deliberate, and the author promises another 
volume in which he will deal with a number of related 
topics. Is would be extremely interesting to have а 
ee pics of the method of relaxation with 
the me of squares as developed by Thom, 
Morris's escalator method and the hypercirole method 
of Synge. When & second edition of this book is 
called for, it would increase its value if some reference 
were made to the accuracy of the higher eigenvalues 
obtained by intensifloation methods and to Tosio 
Kato’s method for estimating the accuracy of eigen- 
values in general. G. TxxPLH 


BELIEFS AND SOCIETY 


African Worlds 

Studies in the Cosmological Ideas and Social Values 
of African Peoples. Edited by Daryll Forde. Pp. 
xvii + 244. lished for the International African 
Institute.) (London : Oxford University Press, 1954.) 
30s. net. . 


Y now a certain amount is known of the social life 
of non-Western peoples. In the African fleld we 
have analyses of polrtical institutions and of kinship, 
and several general accounts of diverse social systems. 
This book is an attempt to discuss the beliefs asso- 
ciated with some of them, to analyse the character 
and the contexta of the value systems of certain 
African societies. We are given accounts of the 
я ideas, myths social values of nine 
peoplee, of varying eoonomio and political i 
lod frasi varoa parti of Affrica, nd ап голй. 
by the editor. 
For several years it has been one of the tenete of 
eocial anthropology that there may be a functional 
interrelationship between the parte of any social 
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relatio between the system of social relations 
and that of values, sanctions, codes of conduct and so 
on, in any one society. An example is that of witoh- 
craft beliefa. What may at first seem a jumble of 
superstition is integrated closely with, and derives 
ita signifloanoe from, the social organization. It is also 
seen to form a coherent set of beliefs. Once certain 
i are acocepted—including some denied by 
Western жетй thought—than the enfire structure 
built upon them is logical and reasonable. Such a 
system has two aspects, so far aa analysis is oon- 
cerned: ita effectiveness in providing values and 
ganctions for orderly social interaction, and its 0o- 
herence as a single set of beliefs. But although beliafs 
in witches may have a similar function in different 
societies, their form may vary. Similarly with, say, 
"myths of the creation of the world, such as are 
described in this book. All these peoples have different 
ideas about the creation and the relationship of men 
with God and the world. One can regard these ideas 
as forming closed systems, quite apart from their 
place in the total scheme of social values. In other 
words, there is a distinction between the practical 
and the metaphysical signifloance of a set of beliefs. 
The distinction is implicit in every easay in this book. 
A system of values, providing a guide to social 
behaviour, plays an integral part in any society. The 
types of organization of these various African societies 
vary, and with them the nature and significance of 
ties of kinship, i and so on, from the great 
kingdoms of Ruanda and Ashanti to the stateless 
societies of the Lele and the Abaluyia. It can be 
expected that this variation will be reflected in the 
social values held by their members. If social anthro- 
pology is a comparative discipline, then here is an 
obvious case for taxonomy as & means towards 


But it is not at all certain that this is so at the level 
of the myths and oosmologies salso described. Since 
least, myths explain the place of men in 
then the form of the society may be re- 
flected to Borne extent in their content. Those of the 
Shilluk kingship provide an admirable example, as 
подат вю ion by the 

hilluk, through the use of symbols, of the nature of 
the Shilluk polity. But there is much in Shilluk myth 
that'Beems to have no function, in this sense, at all. 
This is even more true of the coamologies described, 
notebly the elaborate system of the Dogon. Even 
here there is consistency, or at least a lack of oontra- 
diction. But this interrelationship is ofa Moni different 
order from that between the Form of social relations 
of & society and the code of behaviour prescribed by 
certain of ita social values. 

In short, this book tries to consider two problems, 
which are not clearly distinguished: the relationship 
ойсо acuit aud those of ite values shah guide 
social action, and that between society and its myths 
and. cosmological ideas. There is clearly a functional 
relationship in the first case, but the nature of the 
relation in the latter is open to doubt. The myths may 
validate the existing status systems of and 
groups, but the coamologies seem to defy attempts to 
analyse them as anything but oloeed systems of 
thought. We are given nine excellent and fascinating 
eesays; but these do not, as one feels that perhaps 
they might have done, combine to make a book which 
advances our sociological ing of religious 
belief.. The fact that they do not do во raises the 
underlying problem of the ultimate limits of sooio- 
logical analysis. Јони MIDDLETON 
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T the Friday Evening Discourse in the 
Royal Institution, London, on June 18, Mr. G. 


Maokworth-Young spoke on “What Happens in 
Singing”. Musk терй} Бай beon devoth to he 


queen or DE EE кап ооо A 
o the 


extent that the singer needs as his prime 
requisites a nice appreciation of pitch and good 
muscular control, it is primarily an art; yet in the 
process of learning to sing it is helpful to know 
something of the physics and physiology of the voice, 
though, of course, one does not while singing con- 
timually and consciously set the vocal apparatus Into 
реа which theory would indicate as desirable. 
t is rather like nding а bicyole; at the beginning it 
is necessary to know somethmg of the technique of 


` this becomes automatic and to think oonssiously of 


each movement soon resulta in falling off. 
The human vocal apparatus consiste of the chest 
(bellows), larynx contaming the vocal cords (source 


' of vibration) and the throat, mouth and nasal 


cavities (resonators). The production of tone has 
often -been likened to that in a reed pipe of the 
wood-wind class, but perhe 
the trombone type gives a analogy, smoe both 
the size of the resonators and the tension and length 
of the vibrating tissues are adjustable. The true or 
lower vooal cords are seb in vibration by &pproxi- 
mating their edges under the tension necessary to 

oe & note of the required frequency, and the 

is expelled through the narrow slit between 


them. This process sets the edges in vibration either 


as & whole (normal register) or in part (falsetto 
register) and these vibrations may be seen with a 
combination of the and stroboeoope. 
The mathematical theory of this vibrating system 


. has-been given by Wegel. Experimenta on exojsed 


larynxes have shown that, as would be expected, the 
quality of the unaided vocal cords is raucous and 
unmusical. It ів mamly by the modulating influence 
of the resonating cavities the laryngeal tone that 
zai E oblo to transcend ts Io lower animals in speech 


and song, th the parrot and certain members 
of the ape Possess this faculty to a limited 
extent. 


^. We turn to the important modifloations produced 


on this still rather unmelodious ‘buszer’ note by the 


| resonance column, which it now has to pass through. 


The natural vibrations of the latter in the absence 
of a buzzer note may be heard in whispered speech 
or in whistling, when the vocal bands are drawn 
aside and a stream of air passes through practically 
unin at the larynx. Phoneticians usually 
i three i resonances: the back 
cavity (throat), the front cavity (of the mouth) and 
the nasal oavity. The &ooustio impedance of the 
latter is then a ‘shunt’ m the front part of the 
mouth. Further, the nasal entity may be completely 


. gat out, in the production of certain sounds, by the 


large oe of the constriction where it joins 
the throat. In the absence of damping, each cavity 
may be regarded as an acoustic capacitance and each 
constriction as an inertance. 

Of course, the division into capecitances and 
inertances must not be regarded as too rigorous. In 
some vowels the whole resonance system approximates 
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to в wide open funnel from larynr to lipe. 
Actually, the damping is very muoh more so 
than in a wind instrument, owing to the resilient 
nature of the walls of the cavities. This has the 
practical effect of broedening all the resonances. It 
makes it rather difficult, in fact, to test the natural 
resonances of the system held m a given ition by 
such methods as bringing tuning forks in front of the 
mouth. Again, uae ah tables of тейи» for 
various vowels are given, there are small discrepancies 
between the resonances detected by different investi- 
gators, and those not entirely due to phonetic unoer- 
tamties—for le, m the pronunciation of the 
vowels or the pitch of the cord note. шыма 
in fact, to confound together the theories of oltz, 
and Hermann on the subject of the wave forms of 
vowels. 

While it is true that we find, with the latber, that 
ag one sings & vowel up the scale each oord-note has 
the ‘formant’ of the fixed resonance cavities impreased 
upon it, these resonances are so broad that the 
probability will be that a number of the harmonics 
of the oord-note will elicit same resonance in the 
mouth cavities, giving spparent agreement, with the 
Helmholtz relative pitch theory of vowel overtones. 
This has the result that, within limits, the wave-form 
of a vowel is as the oord-note is changed. 
This would not be so in & brass instrument where 
rigid walls and consequent aharp resonances impress 
@ very pronounced formant on each note, altermg 
the wave form as the player moves up the scale: 

One difference between artificial wind instruments 
and the voice is in the type of resonance employed. 
In nearly all wind instruments ing waves are 
set up in the resonance tube, and the pitch of the note 
is therefore desided by the tube length. The voioe, 
on: the other hand, employs resonators of the Hehn- 
holts in which the inertanoe of the mouth and 
пове orifices is in series with the capacitance of the 
oral cavities. The resonance frequancy therefore 
depends not only on the size of the cavities but also 
on the size and shape of the opening. The throat 
and mouth cavities are chambers of easily variable 
shape having soft elastic walls. They form resonators 
of low ‘Q’ in comparison to the resonator of a wind 
instrument, and so are readily tuned to a range of 
pitch. They accept в note from the vocal cords and 
give it body and tuning their resonances 
to coincide with ei the fundamental cord frequency 
or with oertain harmonica. The auxiliary head 
resonators, bemg of fixed size and shape, contribute 
higher harmonioa by forced vibration. 

The fact that the beas voice can produce notes of 
wave-length 11—14 ft. indicates that here the voice 
resonance must all take place on the higher har- 
monics. Although the greater part of the sound 


-energy is distmbuted among these harmonic reson- 


ances, we normally associate the pitch with the 
fundamental. This is due to the ear, which has the 
gift of extracting the fundamental, even if weak, 
from such harmoriica aa are presented to ib. 

Before dealing with the resonance compeas of the 
various voices, ib is necessary to consider briefly the 


frequency 
an additional quality in the voioe which no other 
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instrument and which the ear perceives as 
«vowel. Different vowels are produced by modulat- 
ing the resonance of the cavities in much the same 
way as when reinforcing a vocal cord note. However, 
the vowel resonances (‘formanta’) need not bear 
harmonic relation to each other. It follows that, m 
singing, the cavities are required to uce reeon- 
ances which must be harmonics of the vocal note and 
at the game time fall within the formants of the 
vowel. These two requirements may conflict, and 
the claims of the note must then kgs geen 
This 18 the case in the upper range of soprano 
voice where vowel production becomes a matter of 
great difficulty. The lower voices, being richer in 
harmonics within the resonant compass, are lees 
troubled by this effect. 

Much research has been carried out to determine 
the range of resonance in the throat and mouth 
cavities employed in the various voices, and recently 
this work has been greatly facilitated by the mtro- 
duction of new electro-acoustic techniques. The 
normal range of resonance of the throat cavity for 
the male voice extends from 4,р to Ё,р in the treble 
clef. Bass and baritone notes from the lowest up to 
В.р (on the bottom line of the treble clef) are rein- 
forced on whatever harmonios lie within this compass. 
Notes lying between H,þ and G, are resonated on the 
fundamentel by в foroed enlargement of the throat 
cavity. In women the normal of resonance 
stands squarely in the middle of soprano voice 

i from the G, in the treble clef to 
the F,$ above. The notes within this range will 
naturally be reinforced on the fundamental, while 
lower tones find resonance on the first or second 
harmonic. When the voice rises above F,§ the throat 
resonance must be raised above ite normal range, 
and this is achieved in trained voices by an enlarge- 
ment of the throat cavity aperture. 

Mr. Mackworth-Young has himself 
the. existence of two resonant zones in the throat 
having & compeas of four semi-tones each in the 
men’s voices (four and eight semi-tones in women’s 
voices). It was found that if the vocal note happened 
to have harmonics m both zones, then both harmonics 
were heard. Notes which have two harmonics within 
the same rone may be resonated on either one but 
not both. The exact signifloance of this discovery 
awaits interpretation. 

The normal compass of resonance for each voice 
shows & remarkable uniformity among singers of 
differing ages and nationality, individual variations 
rarely amounting to more than a gemi-tone in either 
direction. The vowel, demanding as it доев absolute 
pitch of resonance, is even more exacting in its 
requirements. This uniformity is achieyed because 
the note of a Helmholtz resonator varies according 
to ite sire in relation to ite ; and as the 
mouth and throat capacities of the two sexes and 
various ages differ, во the mouth openings differ with 
them, thus maintaining the same proportions. 

The throat cavity resonance on particular note 
appears to be independent of the vowel which is 
bemg sung. It would appear, therefore, that throat 
resonance plays little or no pert in vowel production, 
but the matter is still open to question. e ngture 
of the vowel sounds has been under investigation 
since the beginning of the nineteenth century, and 
the pitches of the formants involved in the production 
of each vowel are now well established. For some 
vowels the lower formant does lie within the compass 
of throat resonance, while the upper formant is 
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undoubtedly supplied bj: mouth resonance. For 
other vowels (for example, аќ and ee) the mouth is 
divided by the tongue into two cavities which appear 
to provide the two formants independently of the 
throat resonance. . 

- Much remains to be done to elucidate the acoustical 
processes in full of orchestral wind instrumenta; 
BO it ia with the voice. А good singer may be 
readily distingui le from an indifferent one 
merely by listening to him; but if the mdifferent 
singer is to be helped to i ve, the scientific 
principles underlymg the i в skill must 
be studied. In particular, studies should be made 
of ‘attack’ and ‘vibrato’ as practised by trained 
singers. | 


THE INTERNATIONAL BOTANICAL 
CONGRESS IN PARIS 


Porra Botani de France was 
founded, and it was very fitting that the cen- 
tenary of this event should coincide with the meeting 
of the Highth International Botanical Congress in 
Pars during July 2-14. The Congress was very well 
attended ; the incomplete list of members and those 
accompanying members contams more than two 
thousand names, derrved from about seventy differant 
countries. Thus this was even more truly 
international than that held in Stockholm in 1950. 

The work of the Congress waa divided between 
twenty-seven sections: International Union of 
Botanical Sciences; Nomenclature; -Termmology ; 
Taxonomy;  Paleobotany; Palynology; Phyto- 
geography ; Morphology and Anatomy; Cytology ; 
Genetics; Plant Physiology ; Agronomy ; Forestry ; 
Standardization of Raw Materials of Plant Origin ; 
Ethnobotany ; Bryology ; Phycology ; Lichenology ; 
Mycology ; Plant Pathology ; кекшш ; Pro- 
tection of Materials and ipment ; oil and 
Water Microbiology ; Nature Conservation; History 
of Botany;  Botenio Gardens; Mediterranean 
Botany. 

The above list may seem to disperse the subject 
over & very wide field, but it should also be noted 
that many sections were atill further divided; for 
example, there were three gub-sections of Physiology, 
namely, Nutrition, Growth, Physiological Ecology. 
On a day chosen at random there were thirty-five 
different papers being read simultaneously; thus 
the subject had been so dissected that there were 
very рр of general mterest, and those 
attending Congress had to be very ruthless in 
their decisions which section to attend, otherwise 
much valuable time was lost trying to keep track of 
two flelds of interest housed in widely separate parts 
of the Sorbonne. One wonders if this proces of 
sub-division has gone too far and there really is no 
longer a science called ‘botany’ but only some 
twenty or thirty separate aciences. One factor, how- 
ever, eased this situation. The nine volumes oom- 

ising the Congress papers were available at the 

ing and enabled one to decide which com- 
munications were most appropriate to one’s own 
interest. 

Most sections, while allowing tme for misoel- 
l&neous communications, concentrated on a few main 
topics on which colloquia were held. These colloquia 
took the form of a rapport which usually summarized 
the position and lasted for an hour, followed by 
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discussion for thirty minutes. "Then oame a series 
of brief communications by workers in the fleld under 
discussion. Thus one was given a fairly oompre- 
hensive background plus an indication of the growing 
pointe of the topio, and the discussion of the points 
raised was also very valuable. There were also 
many joint colloquia; for example, a discussion of 
“Quaternary Climate” organized by the Palynology 
Section was attended by the Phytogeography Section, 
while one on “Fungal Growth” embraced тпуоо- 

logita and physiologists. 
on the whole waa well organized, 


The programme 
although a lax attitude to time-keeping often meant . 


that valuable communications were crowded out or 
had to be presented in a form so abbreviated as to 
be incomprehensible and almost valueless. There was 
also a oertain confusion in some sections where papers 
were allocated 'time-unite'. At an international 
congre, the symposium is the best form of meeting ; 
but the clarity of the paper should not be sacrifloed 
to 

There was much variety between the sections in 
the use of . The Oongrees programme laid 
it down that аде eee раа 

bot t the writer aleo heerd papers 

German. One agrees that German should be allowed 
ab such meetings ; but in the discussions the use of 


: language, 
answered in another, while part of the audience was 
more at home in & third. Translation, of course, uses 
valuable time but it is worth it, for those who do 
not understand may be those who might contribute 
most to the discussion. 

ЕП ае Nari ae! eat ШУ 
ъорісв with during the Oongreas, but there 
should be some indication of the subjects studied. 
uci Pian idis Dus Мыс ee 
interesting and tertiary floras 
(palaobotany) ; abies of cold areas (phytogeo- 
graphy and ecology); experimental embryology 
(morphology) ; extra-nuclear inheritance (genetics) ; 


photosynthesis ^ (physiology); hotoperiodioity 
(physiology); ^ morphological hysiological 
( ogy anatomy); forest patho- 


(forestry); eoology of marine algae (phyoology) ; 
phy (bryo taxonomy of li 


organized. 
enary was held on July 2 in 
hitheatre of the Sorbonne under the 
ws ve Rector of the University of Paris. 
addreases were gi by Profs. Б зоор вер, 
Thimann and Heim (Paris). 
. On the evening of Saturday, July 8, the Muséum 
National d'Histoire Naturelle gave a reception to all 
members of the Congress in the Zoo at Vincennes. 
Sunday was free to take advantage of the facilities 
offered by the Congress to visit the gardens and 
ouses of the Museum and the Arboretum 
ilmorinianum in Verriéres-le-Buisson. On Wednes- 
day, July 7, FUR er ee 
Société Botanique de France, and official tes 
presented addreases and good wishes on of 
their parent societies. M. Roger de Vilmorin delivered 
a abort address and showed many beautiful coloured 
slides of the vegetation of France. 
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Fontainebleu. The many members who attended had 
Е аай iid e ih e 
Forest & pleasure. 

There were sundry receptions for official delegates 
by various bodies; but the Congres concluded its 
official business at в 


ngreeeg 
decision that the Ninth International Botanioel 
Congress should be held in Canada in 1958. 

There were many excursions, some fairly local, 
some going as far afleld as North Afrioa. In addition, 
the Section Mediterranean Botany held an extension 
of the Congress in Nice, where in addition to oom- 


the ui OF tlie engucining сш The 


R. GML 


-LOCALIZATION IN THE CEREBRAL 


CORTEX 


SYMPOSIUM on localization of function in the 

cerebral cortex, was held in Oxford on Beptem- 
ber 8. Arranged by Section I P Eee?) of the 
British Association jointly with the Physiological 
Society, this brought together workers 
from a number of disciplines converging on neurology 
and a large audience evidently drawn from many 
sections of the Association. Although the problem 
of. cerebral localization is nowadays too complex to 
provide a clear-cut issus, there can be no doubt that 
it representa a convenient. theme around which to 
inquiries in the 


which is not only of cantral importance in neurology 
but which also can be relied upon to attract wide- 
spread interest among biologiste. 

Intelligence and Brain-Size 


symposium was introduced—most aypre- 
io ie Dr E. D. Adrian, president this year of 
the British Association, who raised two i 


the first issue, Dr. Adrian pointed out that 
absolute size of brain no less than ite general 


шыс thas Ми mus Dé оиу either by 
supposing that an increase in brain-sire permite 
greater subdivision—and hence localization—of funo- 
tion, or by assuming that intelligent activity depends 
monde Loe etim Of nica Uso о аш 
Both answers, in Dr. Adrian’s view, are right 2 
& point, and the real question we have to aak is 
much of the brain is allotted to special ашуга 
and ‘what happens to the reet". 
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Dr. Adrian then gave в summary review of the 
of cerebral localization of function, 

from Gall, through Broca, Fritech and Hitzig, 
Ferrier, to the more guarded concepts of localization 
characteristic of present-day neurology. While 
steering в careful course between the Soylla of 
extreme localization and the Charybdis of cerebral 
mass-action, Dr. Adrian left no doubt that the 
integration of behaviour to meet the needs of the 
environment presupposes, in his view, some measure 
of localization of ita component functions. Only in 
the case of the sensory projection areas of the cortex, 
however, oan we the evidence for functional 
segregation as really complete; and even here, Dr. 
Adrian was careful to poi oub, we cannot speak of 
the translation of sensory signals to sensation as 
being ‘localized’ in these areas—or indeed anywhere 
else. In the same way, he warned against the dangers 
of undue rigidity in ї from the resulta of 
cortical stimulation , ta to the localization 
of motor function. In the control of behaviour, he 
suggested, total maas of cerebral tissue may be just 
as importent as the finer details of structure. None 
the lem, Dr. Adrian & to envisage some 
degree of cortical motor no leas than 
eos all S COS 
being unifled in some way nob as yet understood. 
"We are still entangled in the " he 
concluded; “it may be long before we get through 
to H.Q.” 


The Exdtable Motor Cortex 


The problem of cerebral motor function was taken 

in greater detail by Prof. E. G. T. Liddell 
(Oxford), who gave a masterly survey of experiments 
on the motor cortex, using the method of direct 
electrical stimulation. In discussing the earlier 
work, particularly that of Ferrier, he suggested that 
the punctate localization of disorete movements 
which ib appeared to indicate was due at least as 
much to meticulous draughtamanship as to the 
realities of cerebral organization. None the lesa, 
given the many and often ill-oontrolled variables in 
these experiments, the consistency of the results was 
not a little surprising. to more recent work, 
Prof. Liddell directed attention to the great import- 
anoe of control of the parameters of stimula- 
tion. le pointed out that the use of single strong 
stimuli in the anesthetized brain, or of repetitive 
stimuli in the unanesthetized human brain, leads to 
an appreciable increase in the size of the oortioal 
area from which discrete movementa of a given part 
of the body may be elicited. Had the earlier investi- 
gators used single instead of repetitive stimuli, he 
contended, they would have obtained a ‘motor map’ 
corresponding far more closely with that inferred by 
Hughlings Јвоквоп from the sequence of events in 
epileptic seizures. He considered that the modern 
‘motor map’, constructed on the basis of the responses 
given to angle stimuli of varying intensity, provides 
an important clue to the functional organization of 
the motor cortex in man. 

Prof. Liddell made it clear that the movements 
evoked by oortical stimulation oan in no sense be 
equated with the ‘voluntary’ movements of the 
pagal ere Their time relations, in particular, 

different. Movements evoked by cortical 
stimulation show long latency and gradual build-up. 
Voluntary movements, on the other hand, are con- 
siderably more rapid. Evoked movements, moreover, 
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are not unlike those obtained when ihe crossed 
extensor reflex of the cord is elicited by stimulation 
of а mixed nerve. This mmilarity, in Prof. Liddell’s 
view, may be due to the fact that in both cases 
inhibitory no leas than excitatory effecta are involved. 
In support of this contention, he adduced the fact 
that weak single stimuli applied to the cortex evoke 
a ‘flick’ response of very brief duration. 

Although these relati ips stand in need of 
further elucidation, Prof. Liddell was able to offer a 
tentative hypotheas of cerebral motor organization. 
Integrated action, he suggested, presupposes in- 
hibition no leas than excitation. In voluntary move- 
ment, large groups of skeletal musales must adopt a 

static postural attitude aa background to the specific 
movement demanded. It is therefore likely that the 
central activity issuing in a particular movement, по 
matter how gmall, involves a large area, if not the 
whole, of the motor cortex. In this connexion, Prof. 
Liddell directed attention to the smaller cells in the 
motor cortex, which may well play an important part 
in integration, particularly in ite inhibitory aspecta. 
Altho this hypothesis necessarily Jacks precision, 
Prof. Liddell indicated ite broad agreement with 
what is known regarding the organization of sub- 
cortical neural mechanisms, for example, the 
tory centre in the medulla, and with certain evi 
from clinical neurology regarding the organization of 
the human motor cortex. 


A Radical View of Cortical Motor Function 


Dr. J. A. V. Bates (Neurological Research Unit, 
National Hospital, Queen Square, London, W.O.1l) 
took issue with the traditional oonoep&on of the 
motor cortex as the ‘repository of willed movements’. 
In Dr. Bates’s view, the only inference that can be 
drawn from the results of experiments on cortical 
stimulation is that anatomical oonnexions exist 
between particular pomts in the cortex and particular 
groups of voluntary muscles. In this connexion, he 
referred to Burdon-Sanderson's demonstration (whioh 
he himself had confirmed) that precisely the same 
resulta are obtained by stimulation of the white flbrea 
of the oartico-epingl pathway as by stimulation of the 

matter iteelf. Dr. Bates further stressed the 
infantile and athetoid character of the movements 
evoked by stimulation and their obvious similarity 
to epileptic phenomena. In his view, the only special 
qualities associated wrth cortical evocation are in 
relation to latency, facilitation and after-discharge. 
In short, the findings of cortical stimulation reveal 
no more than the facts of motor organization at the 
spinal level. 

As further evidence in support of his thesis, Dr. 
‘Bates adduced the frequent contradiction between 
the results of experimenta on stimulation and 
ablation of the motor cortex. In certain cases of 

unilateral bram disease, for example, 
he has found that a complete ‘motor map’ may be 
obtained from stimulation of the affected 
None the less, its removal is not followed by of 
the movements produced by stimulation. Despite 
the classical evidence of hemiplegia, therefare, it is 
becoming imoreasingly difficult to regard the motor 
cortex as in any sense the ‘organ’ of volitional 
movement. 

In view of these, and many related, considerations, 
Dr. Bates has been led to propose the radical view 
that the whole conception of the cortical repre- 
sentation of movement, as evolved by Hughlings 


720 


Jackson and traditionally accepted in neurology, be 
abandoned. The only truly motor centres, he sug- 
gested, are in the spinal oord. 


motor centre, but rather that in the region of the 
electrode there is the origin of one of the many seta 


different 

and fore brains to impinge on each spinal centre.” 
On this view, therefore, the cortico-spinal pathway is 
to be regarded as afferent rather than efferent in 
funotion, and the motor cortex itself as posseasing 
no speoial role in the repreeentation of voluntary 
movement. 

It is plain that Dr. Bates’s position implies a 
radical break with the traditional doctrine of the 
hierarchioal organization of function in the central 
his view is perhaps unduly 
that Dr. Bates meant to 
suggest that the cortex plays no part whatever in 
the initiation of voluntary movement—indeed, mere 
comparison of a decorticate tion with an 
intact animal is sufficient to establish the contrary. 
What he doubtless meant to streas is that the motor 
cortex cannot be regarded as в ‘centre for movement’, 
that is, as an- essential organ posseasing its own 
intringio functions. Support for ‘this view comes 
from many sources, not least tho i ts of 
Lashley on the effecta of ablation the 

skills in rats and monkeys. 


cortex upon acquired 

None the low, it is unlikely thet many neurologists 
will see fit wholly to endorse Dr. Bates’s opinion at 
the present time. The more cautious view of Prof. 
Liddell, which ascribes some part at least of the 
integrative activity issuing in movement to the 
excitable motor cortex, is likely to secure a wider 
measure of acceptance. 


Ablation Studles In Monkeys 


The effects of ablation of amall areas of the motor 
cortex in monkeys were described by Dr. F. P. Glees 
(Oxford), who directed particular attention to the 
summative influence of small lesions m в 
given area. In the case of the ‘arm area’, for example, 
smali lesions which individually occasion little or no 
disability ‘sum up’ in regard to their effecte upon 
arm function. Dr. Gleee further laid emphasis on 
fünetiongl factors in the establishment of oon- 


illustrating testa of manipulative 
akill suitable for use with monkeys in ablation 


experiments was presented by Mr. TC Cole (Oxford), 
Speech and Handedness 


Prof. О. L. Zangwill (Cambridge) was concerned 
with the between 


unusual. In explanation, Prof. Zangwill pointed to 
the fact that neither hand preference nor cerebral 
dominanoe is fully established at birth. In view. of 


left-handers owe their left-handednees not to heredity 


NATURE 


October 16, 1954 


but to some more or leas contingent circumstance of 
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here, ag in the con- 
genitelly right-handed individual. At the same time, 
Prof. was careful to indicate the complexity 
of the relationship between innate and 

factors in cerebral dominance and the need for their 
further elucidation. 


Cortical Factors In Nystagmus 


З Dr. К. M. Dix and Dr. 
C. 8. ike (National Hospital, А 
London, Hue necu Tariel Quen f ocal- 
ized cerebral legions upon optokinetio and caloric 
nystagmus. Dr. Hallpike, who read this paper, pointed 
out that а characteristio disturbance of optokinetio 
nystagmus, presented as directional preponderance 
towards the side of the lesion, ооопгв only when the 
latter involves the or parietal region of the 
cortex. A oompersble disturbance of calorio nys- 
tagmus, on the other hand, occurs only in oases іп 
which the posterior temporal region is involved. 
types of nystagmus are known to 
on subcortical reflex mechanisms, Dr. Hall. 


. Its precise nature, 
кнн is not at present understood. None 
the lees, these findings have evident value in pro- 
касчы additional ‘localizing signa’ of oircumsoribed 
bral disease. O. L. ZANGWILL 


` 


HORMONES AND CONTROL OF 
ZOOLOGICAL FUNCTION 


MEETING of Section D (Zoology) of the British 

Association was held in Oxford on September 7, 
with Prof. J. E. Smith in the ohair, to discuas 
“Hormones and Control of Zoological Fumstion”’. It 
was opened by Mr. D. B. Carlisle with a review of 
recent advances in our knowledge of the hormonal’ 
control of moulting in the Crustacea. The discovery 
during the past few years of the true nature of the 
X-organ — sinus gland complex of the eye-stalk hae 
proved а stimulus to research in this fleld, and it ir 
now established that the accelerating effect upon 
moulting of removal of the eye-stalk in crabe andi 
crayfish is в result of the production in the neuro- 
secretory oells of the X-organ of a hormone which is 
stored in the sinus gland and which restrains the 
onset of the moult. Carlisle brought forward evidence 
E сое DE 
may be due to the existence in most 
(exoept crabs and crayfish) of а second (eisai) oar 
of the X-organ which resembles the sinus i 


processes of the premoult, probably acting primarily 
upon the seperation of the old shell; and the effeo» 
of the removal of the eye-stalk will then depend upor 
the balance seal ers existing between the iw: 
hormones. This, he suggested, could account for the 
fact that in some species the operation had beer 
found to result in either acceleration or retardation 
of the moult aecording to the particular populatio: 
under investigation. 
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Moulting itself cannot be as an isolated 
act, for ib is preceded and followed by periods in 
which the metabolism and behaviour of the animal 
are greatly modified, while growth, in the sense of 
Increase in organio matter, takes place during the 
intermoult phase when the metaboliam and behaviour 
have returned to ‘normal’, Since the moulting 
hormones influence the duration of this latter phase, 
they must be regarded also as growth hormones, 
and ib is to be expected, therefore, that further 
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ted a. third hormone, in 
the abeence of which the act of moulting cannot take 
place even though the pramoult may have proceeded 
normally. 


Elasmobranch Endocrine Organs : 


Research in vertebrate endocrinology has been 
concentrated so largely upon the Mammalia that 
there exist at the present time startling gape in our 

well 


of ita expected hormones is very moamplete, and 
there is need for much more information as to the 
source of these hormones within the gland. Bo far, 
only the ohromatopho and diabetogenic 
hormones have been | the former in the 

neuro-intermediate and the latter in the anterior 
lobe, Th hio hormone is thought to be present, 
but the evidence for its existence is meagre in the 
extreme ; indeed, evidence that the thyroid shows 
аа, нае ста 
after hypophyseotomy, 
ineffective, as j 
donee еа thint Шера спо 2n teleosts 
and mammals, would seam to cast some doubt on 
the importance of this hormone in elagmobranoh 
physiology. 

Gonadotrophins are thought to be present in 
elasmobranchs, for hypophysectomy results in a slow 
involution of the gonads; it has also been claimed 
that tho pituitary is necessary for ovulation in the 


in young males and that mstro- 
cause of the reproductive tract in young 
emales ; but this ів a field in which direct evidence 
is greatly needed. Work во far done on the inter- 


ectomized rata, while mammalian cortical extract 
haa been found to prolong the life of mter-renal- 
ectommed Torpedo.. Buch observations support the 
view that the elasmobranch inter-renals are the 
homologue of the mammalian adrenal cortex ; but the 
fact that they seem to play no part in electrolyte 


metabolism. at least one difference 
in function. It seams clear that comparatively 
few pioneer workers in elasmobranch endocrinology 


have inevitably been much influenoed by - 
tions drawn from mammalian physiology. Tho 
obtained suggest some 
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not to anticipate to бе & 


Use of the South African Clawed Toad 


One of the obstacles to the study of elasmobranoha 
is the obvious difficulty of maintaining them satis- 
factorily in the laboratory, and a refreshing contrast 
to this is evidently provided by the South African 
clawed toad, Xenopus laevis, which was dealt with 
in the next two papers, and which was shown in 
them to be an admirable subject for endoormologioel 
research and assay. This animal, which can be 
induced to at any time of the year, and 
which differs from British amphibians in lacking the 
complication of a terrestrial phase in its life-cycle, 
has ише рану воа analysis 
of influence upon ib of gonadotrophins is thus of 
considerable practical importance, and was the 
mibjeo of Mr. Б. M. Hobeon's review The effect of 
the pituitary in maintaining the activity of the 
gonads is clearly shown by the resulta of hypo- 
physeotomy, жон jede mets OP ы е 
cent reduction in the weight of the ovaries and a 
66 cent reduction in that of the testes, while 
mar regression of the oviduota also occurs, to the 
extent of & 50 per oent loss in their weight within 
three months. A further result oan be observed in 
males, for in these, when they are in breeding con- 
dition, there develop so-oalled 'glovee', oonsisting of 
oloeely-set pigmented spines which appear in three 
clearly -defined sure De o Qo M IE ds 
gj end mete Gur om е rli ving and 


in the loss of the ‘gloves’, and that these cannot, in 
the absence of the gonads, be maintained by gonado- 


кше 
n&dotzophins from various вопгоев (for example, 
anterior lobe of the pituitary, or ger 
will, if given in sufficiently Wy ue dose aaoi bo 
ао ie и 
sperm and ova, the male being more sensitive in ite 
response than the female. In this way a supply of 
tadpoles can be obtained throughout the year, and 
Dr. J. M. Dodd, in his account of recent work 
on their hosis, described the extensive 
observations which he has made in order to establish 
аот, ee ne 
convenient for purposes.of amey., The 
effects of food and temperature on growth and 
metamorphosis of the larves were considered in some 
detail, and it was shown that foods of vegetable 


origin are virtually inactive in prod growth, 
i ا‎ go that 
ion and miaro- 


not to develap. The ошагу feeding 
habite of the larva make ib convenient to use liver 


powders as food, but it appears that these may 
contain widely varying amounts of a ‘metamorphic 
principle’ (presumably organic iodme), so that meta- 
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morphosis under fully controlled experimental oon- 
ditions may be induced in some oases in da little as 
ten days, whereas in other oases no metamorphió 
signs are visible even after 260 days. The effect of 
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examine the iodine content of blood serum from 
petiente suffering from various disorders of the 
thyroid, and to assay minute quantities of thyro- 
hio hormone. 
conclusion, he referred to the discovery in the 
neighbourhood of St. Andrews of a of the 
newt, Triturus helvetious, in i e specimens 
wens found qo bs-ucotenond and Vi Blow extensive 
of the thyroid glands. He 
that these goitres might well be due to the action 


of ee from yellow turnips growing in the 
vicinity, and expreased the hope that others might 
look for similar populations elsewhere, since this 


ешек ee кашы 
far recurred in the St. Andrews population. 


The Thyroid Іп Vertebrate Evolution 


In the last peper of the seasion, Prof. E. J. W. 
discussed the thyroid gland im relation to 
vertebrate evolution, with particular reference to 
some problems of teléost endocrino whioh are 
under investigation at N itre have 
long been known to arise in trout which lack an 
adequate supply of iodine, and it is now well estab- 
lished that chemical goitrogens will cause h; 
and hypertrophy of the thyroid in teleosts to 
the effecta produced by them in mammals. There is 
much evidence that the production of thyrotrophic 
hormone by the teleost pituitary is the agent in this 
and 


oManus — Hotchkiss 
periodio aoid — Sohiff (PAS) reaction, which are 
coloured by the aldehyde-fuchsin stain of Gomori 
and Halmi, and the situation bears в striking 
resemblance in detail to that already known to exisb 
in the mammalian pituitary. 

These taken in осуин widi the wack 
of Air in the United States, indicate that already 
in teleosts the pituitary—thyroid relationship is 
established in an eementially mammalian form, and 
this suggests that from an early stage in vertebrate 
oo oe A may have had an important 

оа in adaptation to the external environ- 

to its seasonal changes. In considering the 

fous oh Hie lS har ilo poetis Ov endo 
for an involvement of the thyroid in the stimulation 
of metabolism in fish. Although 
reporta of gonadal 
immobilization of the id by thiourea, it is not 
clear that this effect is actually mediated through 
that gland, for it has been found that minnows can 
complete spermatogenesis during winter, under the 
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atimulus of artificial light, site the thyroid Fis 
immobilised by a different goitrogen, thiouracil. 
However, evidence is accumulating from various 
sources that fluctuation of thyroid action occurs in 
correlation with тойа of migration and spawning 
in certain teleosts, and the future may well show that 
it в the function of this gland to provide at 
these of physiological stress or, as Hoar has 
argui о-ой уко ihe nervous ошма e eO get off 
the characteristic appetitive behavior associated. 
with them. 

Little time was available for discussion; but 
the papers alone made it clear. that the field of 
comparative endocrinology, now attracting a wel- 
come and rapidly increasing attention, offers scope 

culti 
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clinging o whieh тиреу, 
have encountered in 
their environment. 


upe of animals 
conquest of 


. ҮҮ. BAKRINGTON 


OBITUARIES 
Dame Janet M. Campbell, D.B.E, 


e for а is sepsis. ye in the 

n of infant mortality these preparations are 
of service ; and the advances made in biochemistry, 
especially in the discovery of vitamins, enable 
children to be brought eae gi iri seg 
iB, es detonated by the special arrange- 
mutus wis Ge Me uet OF MORD с, 
during the Second World War. 

Equally, however, merit must be assigned to the 
administrative pioneers in maternity and child 
welfare, who made it possible for these triumphs 
of research and knowledge of the best methods for 
the care of mothers and the nurture of children to 
be & in British homes. Among these pioneers, 
Deme Janet Campbell, whose death occurred in 
London on 27, takes high place. 

Tansy Mary Oaimpbell sus born in 1877, daughter 
of George Campbell, of Barnham, Suasex. She studied 
at the London School of Medicine far Women, gradu- 
ating M.B., B.S. in 1901, proceeding to M.D. in 1904, 
and to М.В. in 1905 in the University of London. 
After holding hospital appointments, ghe became 
an sagistant school medical inspector under the 
London Oounty Council in 1905. Fare oer 
еше a medical inspector of the Board of 

on. Much voluntary work by suitable infant 
nurture and feeding had been done first in France 
and afterwards in Great Britain, to combat the higt 
rates of infantile mortality; but the rates were stil 
high in industrial towns. It was time for the State 
to take legislative action. The Board of Education 
in 1907 was empowered to give grants-in-aid. for 
educational work in infant welfare and later for 

‘Schools for Mothers’. Sir George Newman, the сһіей 
medical offioer of the Board, i the medica’ 
direction of this work to Dr. Janet Oampbell. Shc 
made valuable suggestions which were incorporated 
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in official and undertook extensive tours 
throughout England and Wales to mpre the need. 
for infant welfare on local educational authorities. 
At this tme also Sir Arthur Newsholme’s important 
reporte influenced the Local Government Board to 
stimulate local autherities by State granta to provide 
a maternity and ohild-welfare service. The estab- 
lishment of the Mmistry of Health m 1919 with Dr. 
Campbell as the senior medical officer of the Maternity 
and Child Welfare Branch and similar rank in the 
Board of Education in medical administrative 
work in Whitehall on this subject. 

At the Ministry of Health, Dame Janet and her 
able staff did excellant work. In addition to serving 
on & number of important Government committees, 
including the War Cabinet Committee on Women in 
Industry, the Committee on the Training of Midwives 
and the Committee on Maternal Mortality, she served 
on the Health Committee of the League of Nations 
and rendered valuable service to international 
maternity and ohild welfare work during 1980—36. 
She also wrote a number of searching reports on 
her special subject. These led to many important 
reforms which have helped to reduce maternal and 
infant mortality in recent years. 

She was created a DBE in 1924, received the 
honorary degree of doctor of hygiene of the University 
of Durham, and was a justice of the peace for Surrey 
and for Gloucestershire. On her retirement in 1934 
she married Mr. Minheal Вале tine, registrar of the 
General Medical Council; he died in 1952. 

Deme Janet waa tall and good-looking, A some- 
what reserved manner cloaked her enthusiasm for 
the cause to which she devoted her life, but those 
who knew her and worked with her fully appreciated 
her great qualities. Автнов 8. MaoNatry 


Mr. А. de C. Sowerby 


AnTHUR ри Олвін SowEBBY, who died i Wash- 
ington, D.C., on August 16, was а member of that 
branch of the Sowerby family which included such 

scientific the 


Botanic Gardens in Regent’s Park, London. 
Arthur de Carle Sowerby was born in 1885 at 
e dogs Shansi, and during an adventurous 

muoh to promote the study of 
China's natural. Libo both as an explorer and ав 
a writer. Among the expeditions in which Sowerby 


took a minent part was a trip to Shansi and the 
Ordos in 1908, with Mr. Maloolm Anderson, 
who was oollecting mammals for the British Museum 


under the auspices of the Duke of Bedford's Zoo- 
logical Explora&ion of Eastern Agia. This venture 
was successful and resulted in many new forme of 


to north-western 
wend of 1917, he travelled in northern 
‘China, Inner Mongolia and Manchuria, collecting on 
behalf of the United States National Museum in 
Washington. 

These journeys and their scientific results have 
been described by Sowerby in the travel-books which 
һе lished between 1912 and 1980. Thus, the 

Expedition was described in ‘Through Shén- 
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Kan” (1012) written jointly wrth R. 8. Clark. 
Perhaps the most important of these works by 
Sowerby is his ‘Naturalist in Manohuris", published 
in five volumes between 1922 and 1930, containing 
an account of the vertebrate and invertebrate fauna 
of the region. 
In 1911 he and led the Shensi Relef 
Expedition during the Chinese Revolution, a mission 
which was successfully carried out after a journey of 
2,000 miles. 
After the First World War, Sowerby returned to 
ae and busied himself with farther explorations 
and collecting work in Fukien Provinoe, and later 
made в biological survey of the country acoeesible 
from 
In 1928 he founded the Chsna Journal of Science 
and Arts, of which he was the editor for fifteen years. 
This valuable journal was a noteworthy contribution 
to cultural activities in Shanghai. It continued until 
1941 and contains much valuable material on the 
natural and antiquities of China, "handled", 
has aes 


China Branch of the Society from 1936 until 1940. 
He also helped to found the China Society of Science 
and Art, and the Numismatic Society of China, of 
which he was president. He was also ident of 
the Naturalists’ Club of Shanghai, founded in 1985, 
and to which he delivered the first i i 
addreaa, taking as his subject the d of 
Biological Work in China”. 

He contributed many articles to scientifio journals, 
newspapers, and to the Омпа Journal. 

1943—49, the Heude Museum of Shanghai publi 
several of his papers, the most oonmdereble of which 
were probably his account of the birds of the Shanghai 
area, and a review of the mammals of the Japanese 
Islands, both of which were published in 1943. 
Sowerby was interned by the Japanese in 1944, 
and when released, made his way via England to the 
United States, where he finally took residence, in 
Wi D.O. At the time of death this 
genial and many-sided man was engaged upon a 
i of the Sowerby family, which he entitled 
“The Sowerby Saga". This was written in col- 
laboration with his wife and a cousin, and the first 
three mimeographed parte appeared in 1952. In the 
first two parta of this work the origin and early and 
middle history of the Sowerby family are drsoussed, 
while the third part begms the story of Arthur de 
Carle's own life and activities down to 1012. It is 
oe ош ке eee 
a further instalment of this vivid and in 

A. О. TOWNBHND 


Mr. Talbot Peel 


Prax, whose death st the age of 
eighty-two ooourred at Cambridge on September 17, 
College for some 
forty-five years. Born on July 4, 1872, he was the 
son of Norris Peel, of Stonegarth, Hudderafield. 
From Huddersfleld College he proceeded to Mag- 
dalene College, where he was fifth Wrangler in the 
Mathematioal Tripos (1898) and placed in the first 
olaes of the Mechanical Sciences ров (1894). He 
then went to О. A. Parsons, Lid., Newcastle upon 
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кешнге ушш п prora шылын, 
in particular on steam turbines, which were then in 
oe ee ` He returned to 

to take up а teaching post at the Leys 
School. he joined the staff of the Engineering 
Department of the University and, m 1909, was 
elected a Fellow of Magdalene College. Here he was 
director of studies in mechanical sciences and, for 
many years, bursar and steward, offices which he 
filed with enthusiaam and distinction. He was 
appointed to the Hopkinson in applied 
Wer ERY PS ад оор Sy QURE 
until he reached the retiring age. 
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Peel’s interests were by no means confined to the 
academic sphere ; for example, he represented the 
University on the Borough Council for eleven years, 
was a member of the General Committee of Adden- 
brooke’s Hospital and also served on the Finance 
Committee of the Evelyn We Canes 

His long connexion with the and City 
та wis toa Dy never lee courtesy 
and characteristics which endeared him 
to all those with whom he oame into contact. He ів 
survived by his wife Elsie, née Penman, whom he 
married in 1914, and by their daughter Elizabeth. 

J. Твнуов SrrrrLA 


NEWS and VIEWS 


Atomic Energy for Peaceful Purposes 

Ox September 6, President Eisenhower announced 
that had been reached between the 
а ee 
which would foster the growth 
ni grae spread cu atomic technology for peaceful 
purposes. Atomic materials would be set aside for 

projects sponsared by the , and when 
ments were complete the U: States would estab- 
lish & reactor school to train representatives of 
friendly nations in the skills needed for their own 
atomic purposes. The United States was about to 
negotiate with the Belgian Government on the 
building of an atomic power reactor in that country, 
and discussions with Canada and with other countries 
that intended to build their own research reactor 
unite would follow. President Eisenhower expressed. 
the hope that no nation would stand aloof from such 
a tion. Віпое then, at the General Assembly of 
nited Nations, Mr. Leslie Pearson, the Canadian 
Tain Mince on 93 said that Canada 
believed that even out Soviet participation an 
international atomic agency along the lines proposed 
by President Eisenhower could usefully be formed, 
and Mr. Dulles, the American of State, 
affirmed ihe determination of the United States to 
made by President 
1958. Mr. Dulles 


included nations from all regions of the world; to 
call an international conference next spring, under 
the auspices of the United Nations, to oonsider the 
whole subject; to next year in the United 
States a reactor-training school where students from 
abroad might learn the working principles of atamic 
energy with specific reference to its peace-time uses ; 
and to invite medical and surgical experts from 
abroad to participate in the work of American cancer 
ар in whith atomic епбгру techniques were 
ктш. Romane hopeful approaches tô the control of 

No nation would be excluded from 
participation in this venture. On September 20, the 
State Department published without comment twelve 
notes, memoranda and aides-mémoire, exchanged in 
Washington and during the Berlin Conference in 
February between the United States and the Soviet 
Union, giving details of President Exsenhower’s pro- 
.poaals of December 8, and showing how the two 
countries failed to reach agreement, but were still 
willing to continue the negotiations. 


Journal of Nuclear Energy 
RmemARcH work in the field of nuclear energy is 
now being carried out in many national establish- 
ments throughout Europe. Mush of this work ів of 
interest to. nuclear physicists in general, but has 
perhaps tended to remain unpublished because of its 
specialized technical nature. The appearance of the 
quarterly Journal of Nunez Iran edited by J. V. 
worth, J. Guéron and G. Randers, will therefore 
be weloomed not only by members of the official 
organizations, among whom it will circulate technical 
mformation, but also by many others with an interest 


(London: Pergamon Preses. Single issues 25s. ; 
annual subscription, 4 issues, 00s.). i 
the first number of the new Journal justify the claim 
of the publishers that it will "provide an outlet for 
big dealing with the scientific, engineering, 
ical and economic aspects of nuclear energy". 
ee least two of the 
Su a C. А. Rennie on “Koonomic Powe 
from Fast Reactors’ and by J. F. Loutit on 
“Protection against lonising Radiation", are of wide 
general mterest. Although most of the pers in the 
first number come fram Harwell, co ns from 
Kjeller (Norway) and Saclay (France) are included, 
and all are of a high scientific standard. The layout 
of the new Journal is attractive, and the printing and 
illustrations are of good quality ; it deserves a wide 
circulation. 


Communications and Electronics 


A waw British technical journal was launched in 
September under the title Communications and 
Hileotronics; it is intended to present monthly a 
review of the new practical applications of oom- 
munitions and electronic techniques, which are 
rapidly beoomung one of the major industries in 
Great Britam. The purpose of this new journal is 
well illustrated in an introductory article in the first 
issue, by Bir Walter Puckey, who states that “the 
aim ів to show other specialists what teleoommunica- 
tion and electronic systems сап do, rather than how 
they work". Bearing in mind that these techniques 
are nowadays applied over a very wide range of 
industry and commerce, ва well as to medicine and 
almost every field of research, this new publication 
may well fill a long-felt need. The soope is illustrated 
by the series of articlés in the first issue. These deal 
on the radio side with such subjects as navigational 
aids in civil aviation, telecommuniocations at London 
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Airport, safety at sea, radio and allied techniques on 
British Railways, and with the present and future of 
colour television. Other articles -provide a review of 
the present position of transistors, and of the sig- 
nifleanoe of automatic computation in research, 
sections of this issue dealing with ‘Electronics in 
Action” and “New t and Components". 
The tation and layout of the journal, with ite 
бтк ohorera, and explanatory 
i and аге a aredit to the 
Роршах, Heywood and Co., Ltd, Drury House, 
russell Street, ет, it ів only available 
by annual gubeoription of £1 10s. for twelve issues, 
post paid (6 dollars in the Untted States and 
Canada). 


Agriculture: Diamond Jubilee Number 
STARTING ав в quarterly publication in 1804, 


p ronda rs pcc ie adis m opui d 
of Agriculture, has maintained an unbroken and 


in useful service to the farming community 
of and Walee. Tyr aul ыа 
of the journal have widened consi bly since it 


first began, and it is now regarded as an authoritative 
source of scientific and practical information for 
farmers, market and fruit growers alike. 
The journal celebrated ita diamond jubilee last 

and the number for that occasion (London: 
H.M.8.O. eo оо 
each contributed by i in the subject 
underlying theme is can a de 
кезка жо vnde ын T 
nutrition and breeding, crop protection, horticulture 
and mechanization, Rud itas han to Reli Row 
comparatively recent are many of the accepted 
practices of to-day. Other articles describe the 
changes that have taken place in Welsh agriculture, 
contributions of a more general nature deal with 
agricultural research, climate and the part played by 
pog ie as ed ooh oe Many readers 
will enjoy the ided by “І 
Tremember", в » Реала! reco ions by some 
members of the older generation, and the beautiful 
illustrations depicting the varied nature of the 
English farming countryside. 


ена Conventlon for Africa South ‘of the 


THE member governments of the Commission for 
Technical Co-operation in Africa South of the Sahara 


ерш rus Ue Каро ee ean S rara 
Wyasaland, P. the Union of South Africa and 
she United m) have signed in London & 
Phyto-Sanitary Convention. for Africa South of the 


Sahara. The objects of the Convention are to prevent 
she introduction of plant pests and diseases and other 
зпетіев of planta mto any part of Afrioa south of 
ihe Sahara, to eradicate or control any that are at 
3resent in the area and to prevent their spread. It 
аав established an Inter-African Phyto-Sanitary 
Jommission on which each of rst apicc aee воты 
nente wil be repreeented, each parti ting 
yovernment, as may be considered necessary by the 
Jommission, will be required to exercise control of 
alant importations, and to apply measures of 
on. It will also 

with 
liseases, insects, pests and other enemies of plante 
which have become or are likely to become a serious 
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danger within the area, and to prohibit the importa- 
tion of any plant material, seed or packing material 
which the Gommussion considers should be refused 
admittance into the area. The Commission is to have 
& scientific secretary and there is to be set up in 
London & Permanent Committee of Information 
consisting of the directors of the Camon A 
Institutes of Entomology and Myool 

Scientific Secretary. This Committee Begin: 
intermediary between the two Commonwealth In- 
stitutes concerned and the African Phyto-Sanitary 
Commission for the transmission of relevant informa- 
tion about diseases, eto. The Convention will come 
into force aa soon as it has been ratified, 


Commonwealth Oceanographic Conference 


A COHHONWHALTE Oceanographic Conference is ta 
be held in the National Institute of Oceanography 
at Wormley, near ing, Surrey, during Ootober 
18-22. Australia, New Canada, India and 
Pakistan are sending representatives, and observers 
will be ing on behalf of South Africa and 
Ceylon. Delegates from the United Kingdom will 

include representatives of the many government 
departments and scientific bodies interested in 
research. The Conference has been 
arranged on the initiative of the National Oceano- 
graphic Oouncil, to consider the possibility of oloeer 
co-operation in ocean research. throughout 
the British Oommonwealth. The need for such 
co-operation has become more preesmg in recent 
years, as the tendency in oceancgraphy has been to 
devote more and more effort to theoretical studies m 
an attempt to understand the fundamental physical 
and biological processes which aro nsible for 
and cause variations m the p ies of the waters, 
rather than to collect and yee data concerning 
the water movements, temperature, chemical prop- 
erties, distribution of marine life, eto., formerly 
the diffloulby of oceanographic feel in finding 


сх о оао EOE the necessary 
facilities. The problems to solved call for the 


attention of physicists of the highest calibre, and it 
will be a long time before any single country can 


result of the Conference, conclusions will be reached 
on the degree to which it is desirable for the Common- 
wealth countries to co-ordinate their oceanographio 

and to collaborate in solving 


problems. 
Ge and Guilds of London Institute 
THa importance of the City and Guilds of 


growing 

London Institute, and the part that rt plays in 
advancing the cause of technical education, is the 
happy outcome of the enterprise of the Corporation 
and the Livery Companies of the City of London, 
which in this matter are acting fully ın accordance 
with the tradition and past history of their respective 
organizations. In 1953 the Institute celebrated the 
seventy-fifth anniversary of ita inoorporation. Its 
progress during 1953 is described in the annual 
report, which contains an account of the successful 
аы in et AD 
Institute could more readily meet increasing demands 

by industry and commerce. One of the outstanding 
events of 1953 was an unexpected rise in the number 
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of candidates who sat for the City and Guilds 
examinations. The steep rise over the years 1941—50 

waa followed by only moderate increases in 1951 
(834) and 1952 Л, 419). In 1953 there was a sharp 
increase of 4,386, the number being fairly evenly 
spread over most established subjecte. 

Another important development m 1953 was the 
esteblishment of a new examining body provisionally 
apean the Joint Examinations Boerd. for the 

General Certificate of Education. This body will 
offer examinations having a bias towards the par- 
ticular needs of pupils in secondary technical, 
commercial and modern schools and classes and the 
needs of students in institutions for further education. 
The Institute has undertaken, during the initial 

the administrative and financial respons- 
ib of the Board, of which it ia one of the sixteen 
nes Те 


Properties of “Nimonic 95’ 


A вноннт addition to the well-known series of 
*"Nimonio' alloys is discussed in a technical pub- 
ter ca M е он 

House, Millbank, London, 8.W.1. The highest creep 
resistance is normally obtained by solutian-treating 
the alloy for 4 hr. at 1,150° O., or, if & coarser grain 
gize is not a serious matter, for 1-2 hr. at 1,200° C. 
This is followed by reheating for 6-8 hr. at 1,080° O., 
followed by 16 hr. at 700° O. In each case the sample 
ig air-cooled after the treatment. Among the high- 
-temperature properties which are given, the 0-1 per 
cent proof stress, which is 51 tons/sq. in. at 
temperatures, is still 48 tons at 700° O., 17 at 900° 
C., and 4-1 at 1,000? С. The figures 
for the elongation per cant, on four times 
the root of the area, are 25, 4-5, 11 and 59, 
the modulus of rigidity being 80, 25, 18 and 14 x 

10* Ib./aq. in. At 870° О. the endurance under a 
stress of 20 tons/aq. in. is 10 x 10* cycles, and at 
16:8 tons 45 x 10* cycles in about 800 hr. Among 
the oreep data given the following figures may be 
mentioned : under а stress of 8 tons/sq. in., а creep 
extension of 0-2 per oenb occurs in 10,000 hr. at 
750? O., at a stress of 7-5 tons at 815° O. in 1,000 hr., 
and under в streas of 4 tons/sq. in. in the same time 
at 870° 0. R under in 1,000 hr. occurs 
under stresses of 16, 8-5, 5-5 and 2-2 tons[sq. in. at 


temperatures of 750, 815, 870 and 925° C. respectively. 


Gamma-Ray Sources for Radlography _ 

A REVISED second edition of the ‘Memorandum 
on Gamma-Ray Sources for Radiography”, first 
published in 1958 952 (seo Nature, 170, 186; 1952), has 


eating Group рала the Industrial Radiology 
Group) of the Institute of РҺувіса. The physical 
characteristics of gamma-ray sources, with particular 
reference to the products of the Atomic Energy 
perc Байы cech Harwal and of tbe Radio 
ohemioal Centre, Amersham, are summarized, and 
ATOSE OSL ee 
tection. of personnel and to the oobte involved. 
subject-matter has been brought up to date and has 
bon чы жа Жез a ды, пано жанаты dias 
regard to the number of materials con- 
sidered. For industrial radiography, sources oon- 
sisting of the naturally radioactive gas radon-222, 
which ів of high activity and small bulk, and omaitum- 
187, can be obtained from Amersham, and artificially 
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radioactive sourcee—oobalt-60, tantalum-182, iridium- 
192 and thulium-170—from Harwell; in addition, 
the shorter-lived ecu ear apa sources can 
ordered. 
One section of the memorandum deals with the sizes 
of sources and the design of source capsules, and in 
another an outlme of gamma-ray radiographio 
а акала ча ee ои 
of X-rays—is given with references to further details 

Other sections deal with the protection of personnel, 
the handling and transport of sources the cost 
of ene oer for gamma-ray radiography. 
The um concludes with a comprehensive 
and useful bibliography and with data sheets for 
each of the longer-lived radioactive sources mentioned 
above. The data are reproduced from official sources. 


Cotton Growing In Northern Nigerla.during the 
Season [952-53 


Voi. 174 


for the season 1952—58 from 


that, following the previous season's record 
yield of 118,510 bales of cotton, 17 per cant more 
seed was issued, although not all was planted, and 
жога, which was taken by ранен i 
gave very little return. Early rains made cotton 
planting unduly late, and confidence induced by the 
rec darse a E E SS 
to less attention to planting and In con- 


good as in the 1051-52 season; the 
industry in the Gombe area (Bauchi 
кы шыл ia debt шы dia 
Bion. Yields in South Katana were well below those 
of the previous season. Rainfall at Samara was 
unusually heavy in July, well below normal in 
about normal in total and in time of 
. ТЭ ipeo E iae dics 
general Insect damage was not unduly 
severe, that attributed to mirids (Campylomema 
ао: LM веро вешае Thani и досто [ча 
seasons. bollworm tions were lower 
rij ag өзи ola, and pink bollworm 
than elsewhere ab Yola and Gombe. 
Good башы of Campylamena аралчага! асосе 
in leaf tettering was achieved at Bamaru by late 
spraying with 1 per cent DDT emulsion, and at 
Daudawa treatment with DDT emulsion gave a 
alcun LM. оа о n 
Baoterial b anthomonas maleaocarum) wap 
more in evidence than in 1950-51 or 1951—52, and it 
seams probable that this disease in ite several mani- 
festations can be responsible for much damage to 
bolls, although differences between strains in the 
severity of symptoms displayed are not related 
obviously to differences in yield. 


Manganese and Metabolism In Potatoes 

Tas importance of manganese in b mota- 
boliam, though now established, is but little under- 
stood. In a study of the effect of manganese on the 
assimilation and respiration-rate of isolated rooted 
leaves of the potato, Н. О. Ruck and B. D. Bola» 
(Ann. Bot., N.B., 18, 71, 267; 1054) have found that 
normal potato leaves will root after troet- 
ment with a-naphthaleneacetio acid (2 p.p.m.) but 


No. 4423. October 16, 1954 


that very few manganese-deficient leaves will respond 
in this way, the critical level being about 15 p.p.m. 
manganese on в dry-weight basis. The growth of the 
ient leaves was also leas, but they did 
not develop the-characteristic symptoms of this min- 
aral , even when the level had fallen below 
that at which symptoms would have a on 
attached leaves. In leaves which had a high or в low 
manganese content at the time of rooting there was & 
marked difference in the net assimilation-rate ; but 
the addition of manganese after rooting to leaves of 
dow content did not increase the assimilation-rate. 
The effect of manganese content on respiration was 
1 to be slight, though а higher respiration-rate 
associated with a higher manganese 
олш No effect on translocation was detected. 
oe int oub that the effect of manganese 
tlie: ма Ланац apparait may oxi. darts the 
Ку кешер уги etn аа rt 
system has become fully developed any manganese 
deficiency which develops during уез hase cannot 
afterwards be made good. indicate, 
however, that the capacity for shlorophyll formation 
in deficient leaves is not lost, since considerable 
greening oan be produced by injection, provided 
the manganese defloiensy has not become too 
advanced. : ~ 


The Nationa] Museums, Ceylon 


ee ee Rt of the National Museums, 
Оеуіоп, for 1953 ` the activities at Colombo, 
Kandy, Ratnapura and Jaffna. It is interesting to 
iote that at the Colombo National Museum an 
annual attendance of 207,488 included 35,171 school- 
ihildren in organized gro groups. The acquisition of the 
mly known incisor tooth of Rhinoceros 

ind a series of bone implements, including some 
1otehed for attachment to hafta from cave deposits, 


юру, a Speleological Association of Ceylon, the 
ip of which is open to the public, was 
-ormed in July 1953. 


swedish National Committee for Physics 


Tum seventh general physica oonferenóe of the 
Éwedish National Committee for Physics was held at 
he Chalmers Institute of Т А thenberg, 
turing September 28-80, 1058. The director, Prof. 
Tila Ryde, gave details of the facilities available at 
the Institute and described the research work in 
ee ee eee 
zation of teaching and research in the Electrical 
“ngineering distinguished 
imitors from outside Sweden attended the oon- 
erence and gave addresses. These included Dr. M. 
idlund (Oak Ri 


»otured on excited states of light nuclei; and Dr. 
a. Bohr and Dr. T. Huus (Copenhagen), who spoke 
bout rotational states of atomic nuclei and tho 
Шош ошо ajeno model м 
ively. Summaries of the other forty-six papers 
ontributed to the conference are printed in Arkiv 
5r Physik, 8, 1; include several 
contributions from the Atomic Energy Laboratory, 
озона and from the Nobel Institute of Physica, 
tookho 
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The Nature Conservancy: Awards for 1954 
Tun Nature Conservancy announces the ilove’ 


(Leeds) ; : 
Zoology : J. M. Colebrook (Freshwater Bio 
Association, Far Sawrey, Ambleeide); J. O. Co 
ar J. B. Ford (Southampton); Miss T. J. 
White (Imperial College of Science and Technology, 
London). 


Announcements 


Tua Council of the Royal Society has appointed 
Prof. M. L. E. Oli t, of the Australian National 
University, aa the Rutherford Memorial Lecturer for 
1955. Prof. Oliphant will deliver lectures in Indis 
&nd Pakistan. 


DIM шо ee е аа 
Cambridge, the Arts’ School Lecture Theatre, 
Beni ede ct November's at 5 p.m., by Prof. 
Н. Dingle, profemsor of the history and philosophy 
of science m University College, London. Prof. 
Dingle will speak on ‘The Sources of Eddington’s 
Philosophy". 

Tam War Office announces that Prof. B. J. Davies 
has been appointed dean of the Royal Military 
Oollege of Science, Shrivenham. Prof. Davies is pro- 
fessor of mechanical engineering in the University of 
London at King’s College, and will retain his chair 
until the end of the present acadamic year. 


De. Е. Н. Воырниімев, lecturer in mathematics 
in the Imperial College of Science and Technology, 
London, has been appointed to the University 
ee eee 
Mary Oollege, University of London. 

Тин Metallurgical Laboratories of the British 
Welding Research Association are holding open days 
on November 23 and 24. Admission will be by 
ticket, obtainable from the Secretary, British Welding 
Research Association, 20 Park Crescent, London, W.1. 

Бвғиввіха to the article on “The Golgi Appara 
(Nature, July 3, p. 21), Mr. Dennis Lacy writes: “Т 
may inadvertently have given the impression that 
the views of Dr. J. R. Baker and his colleagues are 
based solely upon the study of only three different 
cells (neurones of L. migratoria, epithelial cells of the 
intestine, and Paneth oells) They have indeed pub- 
lished careful accounts which deal specifically with the 
Golgi problem in nineteen different kinds of cella". 

ЕвваАтом. In the article on the report for 1958 


of the Rothamsted Btation (Nature, 
peel 11, p. 498), referring to the work 
of the Bee t, it is said that the fumes 
produced by adding small quantities of ammonium 


nitrate to burning smoker fuel provide a simple 
&ngethetio for use when transferring bee colonies 
from one site to another a short distance away, віпое 

on recovery it is claimed that the bees lose their 
tendency to drift back to the original site. It should 
have been added that the Rothamsted work haa failed 
to substantiate this claim, but it is considered that the 
method, provided that the minimum proportion of 
ammonium nitrate to fuel is used, is the most efficient 
and le one so far suggested for anmathetizing 
whole colonies of bees in situ. 
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USE OF SCIENTIFIC DEVELOPMENTS IN INDUSTRY 


i 


WO papers given before Section Е (Koonomics) 
of the British Association at Oxford on Septem- 
the account of the work of the 
Science and Industry Committee included in the first 
report of the Committee on Human Relations in 
issued last June (see Nature, 174, 49; 

1954). In the first of these, Prof. C. F. Carter gave 
a brief account of the way in which the interest taken 
in the work of the committee originally set up by 
the Oouncil of the Brrtiah Association at the Belfast 
meeting ш 1952 to study “the problems of speeding 
up in industry the application of the results of 
scientiflo research” had led last spring to the reoon- 
stitution of the committee under the joint sponsor- 
ship of the British Assooiation, the Royal Boslety of 
Arts end the Nuffield Foundation. Prof. Carter, 
iri that the situation is ohanging апа 
requires constant reassessment, lained the way in 
which the Committee has sought th to obtain an 


in particular firms. It has attempted, 
for example, to collect further information as to the 
validity of the view that British industry is in- 


technical knowledge, and to elucidate the question 
whether the use of scientific knowledge is being 
impeded by restrictive practices on the pert of 
management, the latter with the view of weakenmg 
or ing the suspicion that ib does nob реу 
to be in exploiting new scientific discoveries ar 
meth 


The first year was spent in preliminary p planning, 
in securing funds and in recruiting staff, and Prof. 
Carter did not attempt to give an interim report on 
the Committee’s conclusions even during ita second 

' work. He remarked that oertain possible 
Tinana to tha une af clase Which a prion Inked 
important have obstinately failed to appear in the 
case studies so far conducted. The attitude of 
industry to science is unlikely to be the mechanical 
result of a set of material factors. While such matters 
as the sh or ee er agr Mcd 
influence on investment of the size of firms, or the 


defined, at every point questions of fact are mextrio- 
ably mixed with those of attitude. The demand for 
scientists, for example, on the attitude of 
different types and sizes of firms as to the usefulness 
of employing scientists, and this depends оп a general 
climate of opinion. So, too, the effect of taxation on 
the utilization of scientific knowledge is the resultant 
of the different ways in which the same taxation 
system causes different people to aot; nor did Prof. 
Carter venture to predict how much the Science and 
Industry Committee could add to knowledge on a 
matter which involves these puzzling problems of 
attitude. 

Prof. B. R. Williams's paper explained the methods 
employed by the Committee in the studies it has 


sponsored of the action of perticular firms facing 
Fae oon d dé a не new & Mcd ape 
Prof. Carter, he emp the willingness of 
firms to co-operate and the great interest taken every- 
ee E еса Following & 
first attempt to obtain information on the origin of 
both successful and unsuccessful de 


hopes to inveruante moro fully somo Ay 
foie wi ie oe ce vee bt t into 
what изиш the rate ak which now ar 
processes are created and taken 


в rough classification of ا ا‎ а 
into those of communication and conversion generally, 
those due to the structure of the relevant industry, 
and those due to the structure of British industry. 
Only one inquiry is almost a 
that into the rate at which, means by whioh, 
tunnel kilns and kiln furnitures have been improved 
m the pottery industry. Here tunnel kilns which, 
when vores proper give significant savings of 
wasted ware and facilitate the flow 
of work within the factory, were taken up very 
slowly until after the War, since when & large number 
had been installed. Prof. Williams said this oan be 
attributed to four main factors. The pottery industry 
із in large measure в craft industry with в oraft 
attitude to the job as a whole and great suspicion of 
new-fangled methods. Costing methods are primitive 
or non-existent. ‘The large amount of 
by tunnel kilns involves extensive buidi 


rebuilding and installation when profite are low, an 
&re reluctant to raise capital in & way that 

family succession. The increased installations ginoe 
the War oan be traced to the breakdown of some o» 
these impediments. 

Commenting generally on the investigations, Prof. 
Williams streased the value of such inquiries 
pated. By e body oahstitüted like tho Bosnos and 

Committee. The Committee haa facilitatede 
deployment of the expert knowledge and experienc 
of its without subjecting them to intolerable 
Strain. The method employed in the second stage 
inquiries works best with firma that have squarely- 
faced the application of science to mdustry, anc. 
particularly with firms large eno to maintain ar 
organization for that purpose. emphasized. thi 
need for caution in direct from thi 
peculiar conditions of the post-war period and als 
in judging whether a firm is reasonably fast o: 
unreasonably slow in the industrial application a 
science. The firm which moet impressed him wit! 
speed and whole-heartedneas with which 1 


eee as cat мош 
at which he found it; in oonsequenoe, the firm wii 
probably soon be spending more on research an 
development than before rte near bankruptey 
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pretation of line spectra and extranuolear atomio 
structure—extended over little more than ten years 
following the First World War. At the opening of 
that period, a number of had 
been found empirically in, for the most part, the 


simpler series by diligent efforte of a number 
of workers t to Balmer’s discovery, in 
1885, of the di ion law of the hydrogen line 


series which bears his name. In addition, Bohr had 
produoed his postulates for Hydrogen ies atoms in 
1918, and calculated the Rydberg 


great achievements of the early 
1920's resulted from application of the Bohr theory 
‘and ite elaboration, at the hands of Bohr, Sommer- 
feld, Landé, Pauli, Russell and others, into the older 
quantum theory and vector model, and from the 
provision, in 1922, of the key to the analysis of 
complex spectra by Cataldn’s paper on the aro 
of 


capable of oo- 


investi- 
y and methods. 


в start has been made in analysis. Measurements of 
line intensities and oscillator-strengths, while of 
fundamental 


The present position and current directions of - 


work on atomic spectra received excellant demon- 


stration ab the recent “Rydberg Centennial Con-. 


ference’, held during July 1-5 in the Physical 
Laboratory of the University of Lund. The meeting 
Was under the auspices of the Inter- 
national Union of Pure and Applied Physics, by the 
Ве а National Ооа оо Physio and masked 
the oen of the birth of Johannes Robert 
Rydberg uie qu ia Rydberg, while holding the 
chair of physics at Lund, applied a 
genius for the handling of numerical data to the 
spectra. 
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The conference met under the presidency of an 
eminent contributor to line-analysis, Dr. W. F. 
Moggers, of the 0.8. Bureau of Standards, and owed 
much for initiation and excellence of organization to 
Prof. B. Edlén, the present occupant of Rydberg’s 
chair, whose work on the spectra of stripped atoms 
agd of the solar оотопа is renowned. Durmg the 
four days a total of more than sixty papers was read, 
most centres of active research on line 
spectra being well represented. 

the proceeding al дена dang Чой осв 
general structure and analysis of atomic течь 

were distinguished by review addreases by N. Bohr 
евра on “Rydberg’s Discovery of the 
Spectral Laws", W. Pauli e on. “Rydberg and 
the Periodic System” and A. С. Shenstone (Prince- 
ton) on “Series in Line Spectre”. B. Edlén (Lund) 
discussed improvements in series repre- 
sentation, and showed that series in alkali aro 
spectra and in Са П can be acourately represented 
by addition of one or two terms to the usual Ritz 
denominator. Present accepted values of the ion- 
ization potentials of ions up to the nineteenth stage 
were reviewed by W. Finkelnburg (Erlangen), who 
indicated improved methods of extrapolation gue 
isoeleotronio sequences. О. О. Кіеве (Washington) 
described results of the analysis of Mo IT; with the 
aid of new wave- and Zeeman effect observa- 
tions, 80 per cent of the observed lines are classifiable. 
The analyses of Os I and П, utilizing Zeernan patterns 
at 85,000 gauss, were discussed by J. Û. van den 
Bosch (Amsterdam). Pepe ta Glad (Lund) and 
by О. Garcia-Riquelms Velasco (Madrid) 
deearibed work on the petes important 
spectra of Fe ПІ and Ni П, respectively. In dealing 
t M p еш ое 
frequency intervals is extremely time oonsummg; 
in this connexion L. F. H. Bovey (Harwell) discussed 
the applicability of standard computing equipment 


to term analysis. 

A number of i pepers on methods and 
resulta of зө Мө spectroscopy were presented 
during the second and third days. H. Kopfermann 
(Heidelberg) reviewed past contributions and present 
trends of investigations on optical hyperfine struc- 
tures and isotope-shifte in relation to nuclear 
properties, namely; spin, magnetio and quadrupole 
moments, This kind Gf ark has alayi made great 
demands on instrumental refinement and technical 
skill; the elegance of some of the experimental 
arrangements outlined indicated that progreas in 
these respects continues. Thus, P. Jacquinot (Belle- 
vue, B. et О.) described a recording Fabry-Perot 
interferometer which employs a tomultiplier or 
photo-oonductive detector placed. an annular 


gas pressure r 
ee оо се бөлөктүн cap This 
ро ове ee . Chantrel, 

who reported an investigation of the abundanoe-ratio 
of lead and neodymium isotopes and a determination 
of the quadrupole-moment of mercury-201, and by J. 
Blaise, who desaribed resulte on hyperfine structure, in 
Pb I and П and the first measurement of a hyperfine 
structure pattern of a line lying beyond the photo- 
graphio limit in the infra-red. Other work of high 
refinement consisted in combination of an atomic- 
beam light source and а large-gap étalon ; described 
by K. W. Meissner (Lafayette, .), this apparatus 
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has been used to obtain wave-lengths of eight lines of 
germanium to an estimated + 4 x 10° A. Successful 
shifts in Sn IT 


Laboratories of the U.S. Atomio Energy Commission, 
described by J. R. MoNally, has. included isotope- 
` shift and abundance studies in the heavy elements 
and transurania; for example, uranium-283 and 
285 were stated to have probable nuclear spins of 
5/2 and 7/2, с реў тич pepan таса 
cerned with Lamb- 


stoned the fine sites f He TI 94686, miia two 


wave-length of the first line of the Lyman series of 
deuterium ; for this work, the fifth-order of & three- 
metre vacuum grating was employed, and the line 
obtained in absorption the partially dissociated 
gas drawn from & W tubo; again, there are 
indications that the shift of the ground-level of 


workers on 

since the 
most recent monograph available is the monumental 
efforb of Condon and , now some twenty 
years old. The soope of current theory applied to 
actajal classification problems was reviewed by G. 
Retah (Jerusalem), with ioular mention of 
complex  (D"d*-oconflguration 


He ils aperte vus demi with by Le О, ream 
(Haverford, Pa.) L. Biermann (Göttingen) reported 
theoretical calculations of f-values, and directed 
attention to the i oe of interoonflguration 
perturbations ; thus, m the case of the singlet reson- 
ance line of Ca I, the theoretical value of f — 2-2 is 
reduced to 1-48 when the effect of 4pmp terms is 
. included. 


the certain wsefainess of these techniques in the 


© 
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spectrometers. i 
miu we use of multilayer highly sefiocióba, films. on 
Fabry-Perot plates was described by Е. А. Jenkins 


forms of demountable ' hollow-cathode tubes 


Bahüler, the ‘vacuum k’ 
Astoin A Bo eds, Bellevue) uii Role MA 
electrodelesa (L. 


discharge 
Lund). All these sources are useful in the study of 


spectra of the lower ionization stages, the ‘aliding 
spark’ bemg the moat energetic; the use of this 
K. 


The study of line intensities and “values was well 


represented. W. F. Meggers (Washington) reported 
measurements of aro intensities of 30,000 lines from 


relative f-values of Fe I Imes, was described by О. J. 
Bakker. The promising i of rotetion- 
stabilised aroe, which makes possible the realization 
of & portion of matter in thermal equilibrium at a 
temperature of up to 50,000° K., was described by 


papers on miscellaneous 
pilations of data, and 
Autoionization phenomena were discussed by 
Garton (London) m connexion with vacuum ultra- 
violet absorption spectra. Two papers dealt with 
elegant experimental techniques developed at the 
Тосо NUHOMS Нар песе, Баси: А. Kastler described 

lications of a method involving optical detection 

the ial spatial orientation produced in an 
atomic which is subjected to в perpendicular 
magnetic fleld and, parallel ю this, & beam of cir- 

cularly reeon&noe radiation. J. Brossel and 
J. E. B. described measurements on the Stark 
effect of the 6 *P, ы ot Hig Dd е 


of the change in the magnetic resonance curve fol- 
lowing ion of an elec&rio on the main 
magnetio Statistical Stark broadening in the 


to determination of ion concentrations in the high- 
power arcs developed at Kiel. L. Herman. (Bellevue) 
tal and theoretical oontours of 


experiments on the shifts of resonance linea of the 
alkalis, meroury and xenon, oocasioned by high 
pressures of foreign . Features of time-resolved 
spectra of long in air, and of pulsed centi- 
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metre-wave discharges in rare gases, were described 
respectively by A. Vasy (Parm) and by I. Eyraud 
and J. Janin (Lyons). Measurements of wave-length 
standards by means of a échelon were 
described by T. A. Littlefield (Newcastle), who 
directed attention to the necessity for certain oor- 
rections ; P. Risberg (Lund) explained the establish- 
ment of accurate vacuum ultra-violet wave-length 
standards by application of the combination principle 
to newly measured long wave-length lines of Mg IT 
and Ca П. 

Mrs. С. E. Moore-Sitterly (Washington) spoke on 
one of the several valuable compilations of data for 
which all spectroscopists are indebted to her, namely, 
& second revision of Rowland’s Solar Wave-length 
Table. Announcement of the preparation of a useful 
table of forbidden multiplets of astrophysical sig 
nifloance was made by J. W. Swennson (Lidge). 

- the y astrophysical papers, that of E. 
Finlay. Freundlich (Bt. Andrews) on his well-known 
Уре Епа ee сшщ 

uoed much discussion; the 
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of в spectrometric study of a rotating star. The 
conference ended with a general discussion, under 
Prof. Edlén, concerning proposals for defining the 
metre in terms of the wave-length of & chosen spectral . 
line produced under specific conditions. 
Limitations of space preclude a fuller account of 

the many i contributions to this conference, 
which demonstrated that the study of line spectra 
continues to flourish. 

W. R. 8. GaxTON 

L. Е. H. Bovavy 


RIDERLESS MICROCHEMICAL 
BALANCES 


T the recent on analytical chemistry 
held in the Univermty of Birmingham by the 
Midlands Society for Analytical Chemistry, one of . 
the most interesting features in the display of modern 
apparatus was the adoption of the rider- 
leas beam principle by the firm of L. Oertling, Ltd. 
(Cray Valley Road, St. Mary Cray, Orpington, Kent), 
in the construction of its two new microchemical 
balances. 

There is little doubt that one of the most serious 
sources of error m weighing on a microchemical 
balance (apert from the personal factor) is associated 
with the use of the rider. These errors have been 
attributed to variations in the mass of the rider, its 
angular placement on the beam, the shape of the 
notch and the acourate location of the notahes on 
the beam. The cumulative effect of these errors 
over the several weighing operations involved in а 
gravimetric analysis may result in considerable 
macouracy. Some workers have estimated the prob- 
able error of any one reading on a microchemioal 
balance at + 3 , while work undertaken for the 
American Ohemioal Society by others gave values of 
0-9-23-3 ugm. for the standard deviation of thirty- 
two different microchemioal balances used with a 
l-gm. load. The elimination of every possible source 
of error is therefore highly desirable. 

Few fundamental advances have been made in the 
design of microchemical balances since the evolution 
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of the original Kuhlmann model, but the elimination 
of the rider error m these two new microbalances by 
Меввгв. Oertling will undoubtedly be hailed as such 
by many. А . А 
In place of the conventional rider system, a plain 
beam is used ın conjunction with в series of fractional 
rider weights. These fractional riders are loaded on 
to a special carrier bar, attached to the -gugpengion 
system, by means of levers operated by a calibrated 
dial attached to the right-hand side of the balance 
case. In the more sensitive of the two balances, these 
fractional riders have a displacement value equivalent 
to 9 mgm, во that when the l-mgm. range of the 
graduated optical scale is added, a total displacement 
of 10 mgm. can be observed, rendering the use of 
weights leas than 10 mgm. superfluous. 

Needless to say, the possibility of errors of another 
nature 1s introduced by the riderleas beam principle, 
and one still has to reckon with variation in the 
weights of the fractional riders; but nevertheless 
weighing operations are speeded up conmderably, and 
the mherent errors involved would seem to be lees 
serious, for the manufaoturers claim that for the 
first time in microchemical weighing it is possible to 
Fueron eee و ی‎ ар: 

кет 


ACTIVITIES OF THE 
INTERNATIONAL UNION OF 
BIOLOGICAL SCIENCES 


HE Policy Board of the International Union of 

Biological Sciences met in Paris during June 28-30 
and made a number of recommendations regarding 
the future structure of the Union. The Board con- 
sisted of Prof. P. Weiss (United States) and six other 
members: Prof. A. Frey-Wyesling (Switzerland), 
Prof. J. Monod (Franoe), Dr. L. Harrison Matthews, 
rep ing Prof. C. F. A. Pantin (United Kingdom), 
Prof. B. Rensch (German Federal Republic), Prof. 
John Runnstrém (Sweden) and Prof. M. J. Birks 
(Netherlands); & number of offloers of the Union 
and of other International Unions were also in 
attendance for parts of the meeting. One of the 
principel recommendations was that the Union 
should consist of eleven Sections, as follows: Buo- 
chemistry, Biometry, Botany, Cell Biology, Develop- 
mental Biology (inoluding embryology), Ecology 
(including ^ lmnology), Genetios, Microbiology, 
Physiology, Experimental Psychology and Zoology 
(including entomology). This would involve setting 
up four new  Beotions—those of Biochemistry, 
Developmental Biology, Physiology and Experi- 
mental Psychology—and incorporating the present 
E of Embryology апа Entomology as in- 

ted. 


The work of the Union is of & varied n&ture. 
Research institutes available to workers of all 
nationalities have been. or founded: for 
example, & oulture collection of wild species of 
Drosophila at Pavia; Centres for the Biological Con- 
trol of the Pesta of Plante at Geneva and Mentone; 
the International Depot of Microscopical Prepara- 
one at Louvain; the International Bureau of 

uman Heredity at Copenhagen. ; and the Sero- 
logical Museum at Rutgers University, New Bruns- 
wick. The Union organizes and finances 
symposia for the discussion of current research 
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(ззаду three a yeas) by small groupe of specialism 
&nd also in the organization of international 
congresses to its work. Catalogues of types 
, in national museums, and a list of type-genera and 
species of mites have been published, thanks to 
financial aid from the Union, and annual grants have 
been made to certain 


i liography, 

PUn e AORN Vistas DNO ATE Abstracts, 

PAnnés B and Besumpiio Genetica; the 

publications of the International Commissions for 

Zoological Nomenclature, Botanical Nomenclature 

and ‘Bacteriological Nomenclature have also been 
financially. 

The officers of the Union are as follows : , President, 
Prof. В. Hérstadius (Sweden); Vi 
R. E. Cleland States) ; 
Prof. G. Montalenti (Italy) ; 


l rue Victor Cousin, Paris 5°); and Treasurer, Prof. 
A. Linder (Switzerland). Publications of the Union 
are available from the secretary, Prof. Ulrich. All 
other communications should be directed to the 
general secretary, Prof. С. Montalenti, at the heed- 
quarters of the Union, Istituto di Genetica, Vie 
Метжосеппопе 8, Naples. 


. CRYSTALLINE BACTERIAL ARRAYS 
AND SPECIFIC LONG-RANGE . 
FORCES 


` By Da А. J. GOLDACRE 


Chester Beatty Research Institute, Cancer Ital, 
London, Swan 3 
HE purpose of this oommunioation is to show 
that, like viruses, some bacteria oan be arystal- 

lized. The bacterial cells form regular three-dimen- 

sional arrays in which each oell to в 

molecule in a conventional crystal; with rod-shaped 

bacteria, the rods are parallel. 

TR eo dee eee ee ee 
вооріс and the molecular. For the first time it is 
possible to see easily with the light microscope 

icles which behave in some respects like molecules. 
oan be done when they are m their natural 

. medium, without drying as required for the electron 

Microscope. 

There is reason to think that specific forces may 
operate ovet distances much greater than the 
of ordinary valency forces. While the work of Rothen! 
remaing controversial and has been to some extent 
disproved", it is undisputed that in suspensions of ben- 
tonite‘, solutions of tobacco mosaio virua* and of same 
other colloidal substances‘, individual particles are 
under certain conditions held orientated parallel to 
one- another when the distances separating the 
particles aré as large as several hundred angstrom 
-~-units. The largest spacing во far recorded is 8000 A. 
in'the Schiller layers of iron oxide’. As Bernal! has 
said: ‘There is evidence that between extended 
-particles there are forces which act at distances of 
the same order aa the size of the particles thamselves”’. 
` In the bacterial aggregates to be described the foroes 
appear to operate over distances of 10,000—50,000 A. 

arrays were obtained both in two dimensions 
in three. 
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Praed proteus hang drops o | D 
in of g’ 
mnedium—a very dilute belanoed salt eae 
was noticed that fine parallel striations appeared on 
the surfacd, especially if the drops were seb aside for 
a few days. These gave brilliant diffraction colours 
with the light from the condenser, and on close 
inspection the striations were found to be made up of 
thousands of parallel bacterial rods. These bacteria 
oocurred naturally in association with the amoebe . 
mA noes BOR. the anaue ey even: Stirrmg 
r disorientated the rods, but 
беш ыш ти ы мкм 
perallel again. This shows that the orientation was 
not due to adhesion of the cells after division. Small 
islands containing about thirty perallel rods some- - 
times oocurred. These were in dynamio equilibrium 
with the free individual bacteria in the solution, . 
whioh were highly mobile either due to locomotor” 
organs or lively Brownian movement.- Bacteria 
approaching an island were captured, and snapped 
parallel to the rest of the group, and others broke 
free from time to time elsewhere and escaped into the 
solution. А cell prised off by. the or 
by more than ð u from the edge of the i would 
swim away freely in the solution. 

In regions of the surface where the cells were not 
parallel, they could be made to become so by stroking 
with a micromanipulator needle, and the mftuence 
spread far beyond the area stroked. Thus recalls the 
scratching technique used by chemists to induce 
orystallization in a turated solution. А needle 
placed in the surface of the drop induced the cells to 
arrange themselves in pelisades on each side, they 
шшеннщ pc E eha en ove or 

before fading out. The tip of the needle by 

induced a radial t, resembling an 
aster. Similar effects could be produced by fragmenta 
of glass, algal oells or other relatively large disturbance 
of. the surface. When two such fragments were 
within about 80u, the-appearance of the mitotié 
indle was simulated. Tripolar effects could also be 
obtained. 

The side spacing between the rods was commonly 
about 8 u, compared with a cell width of about 4—1 u 
and a length of 3 u, but spacings of from one to ftve 
microns were sometimes observed with smaller and 
larger species. The cells were not in contact, for (1) 
electron Rove showed no jelly, capsule, flagella 
or other ma between them; (2) they could be 
pushed closer together by the mi ipulator and 
sprang apart when released; (3) if mob 
smaller species were introduced, they swam up and 
down between the rows in straight lines without 
disturbing the structure, or being captured. 

The aggregates appear to- be the result of a long- 
Tange attraction and a shorter-range repulsion. 
Specificity is suggested by the occurrence side by side 
of many homogeneous aggregates of different species 
which separated out from a mired suspension; and 
also by (3) above. 

Surface tension forces probably account for some, 
but not all, of the mteraction. Some of the effects 
(parallel orientation, spindles, asters) could be dupli- 
cated with human hair, chopped into I-mm. lengths, 
floating on water, and by cardboard rods with alter- 
nate water-attracting and water- bands, 
creating a pattern of attraction and repulsion which 
attracted a similar pattern but in general repelled a 
dissimilar pattern. But always the bodies came into 
contact, and surface tension cannot account for (1) 
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Fig 1  Three-ltnenziona] bacterial arrays. Left-hand side: end-on view. Right- 
hand side: side new 
the lack of contact of the cells ; (2) the fact that some 


of bacilli did not orientate parallel (even when 
alongside others that did), especially if much salt 
was present (for example, ^s. cols in broth); (3) the 
oocurrenoe of orientated aggregates in three dimen- 
sions, when any forces must act through the medium. 

(b) Thres-dwnenstonal aggregates. Attempts to salt- 
out bacteria with ammonium sulphate (as used by 
Weibull’? for bacterial flagelle) resulted only in dis- 
orientated aggregates. Eventually regular three- 
dimensional aggregates were produced by accident 
during work on the effect of glycerol on amoeba. 
Amoebs and their associated food organisms were 
placed in serial dilutions of glycerol in Chalkley’s 
medium m hanging drops, and set aside for a few 
days. In the range 1-5-3 per cent glycerol, the bac- 
teria were found to have multiplied and m places 
built up, especially after 2-3 weeks, regular three- 
dimensional arrays, with the rods arranged parallel 
and in several layers (see Fig. 1). 

All stages were visible, from aggregates of three and 
four through dozens to hundreds and thousands in 
dynamic equilibrium with the individual free-swim- 
ming ones in the solution. In the same field, the 

tes could be seen end-on (left-hand side of 
Fig. 1) showing the hexagonal packing of the rods; 
and sideways on, showing the rows of parallel palisades 
(right-hand side of Fig. 1); and half end-on, half 
sideways-on, showing both the ends and the aides of 
the rods. Focusmg up and down showed that the 
depth of these aggregates was between 10 and 20 u, 
corresponding to many layers of cells. The largest 
aggregate seen was 100 u. Jong, but it was somewhat 
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twisted, showmg that the forces 
are weak (that ів, the crystal в 
soft). Each crystal had a shimmer- 
ing or writhing movement, due to 
thermal agitation of ite unite or 
perhaps some residue of suppressed 
motihty. For this reason and 
owing to the convemty of the side- 
wayB-on position, 1b was difficult 
to obtain good photographs. By 
focusing up and down in life the 
arrangement appears more clearly. 

The appearance of the crystals 
is very similar to electron micro- 
Boope pictures of virus orystals, 
for example, tobacco necrosis virus 
taken by Wyokoff!, except that 
the spaomg between the bacterial 
units is about a hundred times 


greater. 

op qua arises, should the 
arrays be called crystals ? 

This question also arose in oon- 

nexion with the crystallinity of 

virus arrays about fifteen years 

ago. Then Bernal and F&nkuchen* 


space". The bacterial aggregates 
fulfil this condition, 1f one ignores 
the possible second-order differences 
might add a further stipulation, 
that the array should result from 
the mutual attraction of the unite, 
so ав to exolude such artifloial 
arrays as Pyramids of oranges. 

The force required to hold the bacterial arrays 
together is quite small. A single polypeptide cham 
has a breakmg strength of at least 104 mgm. weight 
(calculated from the tensile strength of silk, 80 tons/ 
ва. іп.). The weight of a bacterial cell (of volume 1 u?) 
is 10-* mgm., во that в single molecular chain could 
support the weight of 100,000 bacterial cells, or, 
allowing for the buoyancy of water, one million 
baoterial ocells. This shows how weak the force 
between the cells could be compared with & covalent 
bond. 

When subcultures were made from the bacterial 
arrays in glucose broth, no crystals appeared ; but on 
waahing the bacteria and resuspending in 3 per cent 
glycerol, the crystals formed again. With msufficient 
washing, three-dimensional spindle-shaped aggregates, 
up to 100 џ long, containing thousands of approxi- 
mately parallel cells, were formed on standing. 

It ів hoped to identify the coliform bacilli which 
form the arrays and to elucidate those factors in the 
medium which evoke the foroe involved. Further 
details will be published elsewhere. 

It seems possible that the forces shown to operate 
between the bacterial cells may be concerned in 
various biological processes involving action at в 
distance of the order of & micron, such as between 
similar chromosomes at various stages of mitosis and 
meiosis ; between the ic rod-shaped 
particles of cellulose which то (1962) haa 
shown orientate themselves parallel to one another at 
the surface of plant cella ; between red cells in rouloaux 
formation; and between orientated fibrils in musolo 
cells which, when striated, align their banda. 
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EFFECT OF DEEP AND SHALLOW 
: INCISIONS ON ORGANOGENESIS 
AT THE FERN APEX 


By Pror. C. W. WARDLAW and E. G. CUTTER 
Department of 


C ic Botany, 
Untversity » Manchester 


earlier studies of the apex of is aristata 


Dryopteris : 
(D. ousiriaca), it has been shown that if the I, 


position (that is, that of the next leaf primordium to 
appear), or the last formed primordium, P, is isolated 
from the apical cell group by & deep tangential 
incision, во that the pre-vascular tissue is severed, a 
bud is formed; and if I, P,, P, or P, are isolated 
from the adjacent older leaf prim- 
ordia by deep radial incisions, they 
rapidly morease in size and out- 
_ grow older primordia’. A leaf 
primordium originates near the 
base of -the apical oone by the 
enlargement of an elliptical group 
of superficial meristematio оеПв and 
the active division of the small - 
under. cells. The evidence 
thus far obtai supports the view 
that a leaf site is a well-defined 
locus of accumulation of substances 


р шошак сыын 
when the regulative effects of the 
apical oell-group and of the adjacent 
older primordia &dmit. The sub- 
stances determining rapid growth 
in leaf mte may be accumulated 
from the adjacent superficial prism- 
shaped onlie or поп Шо-шадануша 
. pre-vascular tissue. 
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1neisions (continuous lines), шаг 
Jug. 2. Primordtum P, has been feolated by three shallow incisions, ons adaxial, and 
Dy by three desp incmions, one abaxial 
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The histological evidence is indioetive of the 
movement of metabolites between the superficial cella 
of the apical meristem and the underlying vascular 
layer. if the latter timu абан o path for the rapid 
translocation of nutrients and growth-regulatmg 
шеш авар idque rr раве раса 
importance in morphogenesis. The hypothesis waa 
entertained that the regulative effect of the apical 
cell group, and of the two adjacent primordia, on the 
inception and development of a new leaf primordium 
is exercised by way of the pre-vascular tissue. This 
hypothesis has been investigated experimentally by 
comparing the effecta on organ formation of various 
deep and shallow incisions as indicated in Figs. 1 and 2. 
completely severed; in the shallow incisions, only 
the superficial prism-ahaped cells were affected, the 
pre-vascular tissue remaining intact. The exactitude ` 
of the surgical operations was vari d in appropriate 
microtome sections of apices. Е 

The following mformation has been obteined: . 

(1) When & deep tial incision is made on 
the adaxial mde of I, (or P, and sometimes 
algo early-p lagtoohrone P, and P), в bud and note 
leaf is formed ; this bud grows rapidly, relative to 
the adjacent primordia. When the incision is 
hallow в. leaf i forced. 

(2) When I, (or P, Pp eto.) is isolated by deep 


VoL. 174 


A 


^radial cute from the adjacent older leaf primordia, 


a leaf primordium develops with an socelerated 
growth-rate and soon m primordia several 
plastochrones older. With shallow radial cute, 
accelerated growth has not been observed. 

(3) Deep and shallow cuta abaxial to Г,, P, Ps 
eto., are apparently not important from the point 
of view of ogenesis. 

(4) When J, or P, (and sometimes P, and P,) is 
isolated by four deep cute, & bud and not & leaf is 
formed. When the four inemions are shallow, ө 
normally-growing leaf ordium is formed. This 


prim 
latter result relates to the months of active apical 
growth. In apices which were operated upór 
during the earlier and later parts of the 
season, however, & very different result was obtained., 
When the I, position was wolated by shallow incisions” 
no primordium appeared ; and P, and P, similarly 





oe ee ше 


ыытыы 
has been isolated by ieu deb 
beng also apxoes 
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treated not only failed to grow but gradually dis- 
pps. Primordial growth was, however, usually 
obtained with a single shallow tangential cub (ses (1) 
above). 

(5) When early-plastochrone P,, or Pp is isolated 
by four shallow incisions, and the apical ое] group 
of the main axis is punctured, a bud is usually 
formed. 

The hypothesis under consideration, that is, that 
tive action of the apical cell group and 


important changes in the normal organogenic 
activity of the apex. дшше Айана hy онын, 
PE 
transformation of an organ of dorsiventral 
ono end dicar Ка э h E ee f 
redial symmetry and potentially unlimited growth, 
by a simple surgical operation, ia of course a remark- 
able phenomenon for which an explanation must 


position in which it originates, that is, on the side 
of the conical apex, with inhibitional effects 
proceeding from the apical cell group. The present 
investigation has shed no new light on this problem ; 
but further directed to this end are in 
progres. It may here be noted, however, that a deep 
adaxial incision will not’ only preclude the basipetal 
movement of possible growth-inhibiting substances 
from the apical oell group: it will in 
with the whole system of metabolic gradients in the 
sector of the incision, the more so as a rapid and 
extensive wound-reaction is a conspicuous feature of 
injured meristems. 

With shallow incisions there was (a) a marked 
wound-reaction and (b) the very curious and unex- 


, and the failure of I, to appear. 
It may well be that the latter is directly related to 
the former, that is, that the rapid formation of wound 
tassue leads to a dispersal of the substances essential 
for leaf i ion and growth. But since I,, P, or 
P, isolated by deep cuts during the same period, do 
grow, it may be inferred that the isolated panel has 
enough of the substance(s) required for organ 
formation, provided the imbhibitive or regulative 
effects of the apical ocell-group and adjacent leaf 
primordia are eliminated. 

The facte that nascent or very young leaf primordia 
may actually disappear when isolated by shallow 
incisions, that very young leaf primordia may be 
induced to develop as buds, and that both leaves and 
buds may be formed on the same apical meristem 
when the apical oell has been punctured’, indicate 
that the normal fern meristem is a delicately regulated 
system and that the physiological changes induced 
in it by some surgical treatment are probably of a 
radical and far- 

ee briefly outlined here have been 
carried out in lionte, that is, by each of the 
РМТ ‚мау ыы Бы of apices in each 
experiment and with close observations of each 
others specimens at critioal stages. A fuller account 
af this work will be given elsewhere. (Sept. 2. 
Wardlaw, О. W., Growth (Supplement), 9, 93 (1049). 


"Сокет, И. G., Nature, 173, 440 (1964). 
> Wardlaw, О. W., Aux. Dot, N.S., 14, 435 (1050). 
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QUALITATIVE ANALYSIS OF 
ORGANIC COMPOUNDS BY MASS 
SPECTROMETRY 


By J. H. BEYNON 


Imperia! Chemical Industries, Ltd., Dyestuffs Division, 
Hexagon House, Blackley, Manchester 9 


is well known that mass spectrometers are 
extensively used for quantitative analysis of 
mixtures of known components, but it is not so 
oan also be used for 


mass spectro: 
identifymg a pure substance than a mixture; bui: 
has the advantage that it is usually possible from the 
mags spectrum of an unknown material to determine 
whether or not ib is a mixture. Since the mass 
spectrometer can handle milligram quantities of 
material boiling below about 400° O., vapour phase 
chromatography offers an ideal method for the 
tion of mixtures into their component parts 
prior to analysis. 

Qualitative analysis by exammation of the mass: 
charge ratiog and relative abundances of the various 
рое тео носе, TE MIU is bom- 
barded with electrons of about 50 e 


identified Re 
large peak at mass : charge ratio 30 is strong evidence 
in favour of an amine or imine. Information as to 
the general structure of the molecule is also easily 
obtamed. For example, a large ‘parent’ peak (oor- 
responding to ionization of the whole molecule 
without fragmentation) indicates a strong structure 
such as a ring, and the relative abundances of frag- 
ment ions usually enable one to decide whether the 
Ting ів resonance-stabilized or not. Alkyl side-chains 
on an aromatic ring tend to break under electron 
bombardment at the bond next but one to the ring, 
giving a positive ion containing the ring, whereas a 
saturated ring tends to break at the bond joining the 
alkyl group to the ring. Many similar empirical 
Wales болуред bo: debui fau Dublitbed ines 


spectra. 
dH ا‎ DE ны Кре 
pe the most useful single item of 


b 
Беа the molecular weight leads direotly to 
the empirical formula or, in the case of high molecular 
weights, to a small number of empirical 
formule. Thus a molecular t of 106 gives an 
irical formula of O,H,,, and with the aid of rules 
of breakdown based on comparison spectra it is a 
simple matter to limit the molecular formula to a 
amall number of possibilities, which сап be investi- 
Бае тагар e ED ар» or 
known chemical or physical If, however, 
the material is not known to a hydrocarbon, & 
larger number of possible empirical formule 
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17-00 


17-02 
Mas/oharge rabo 


Tig. 1 


ЕТ to & given molecular weight, and often 
the only useful inf n to be derived from the 


isotopes, the number of chlorine and bromine atoms 
present in an unknown molecule can usually be de- 
termined immediately from the strengths of the iso- 
topic peaks. Numerous siomic arrangements can also 
be wrrtten for all but the lightest fragment ions in the 
mass spectra of non-hydrocarbon oompounds and 
more than one type of ion may contribute to give а 
multiple but unresolved mass peak. To overcome 
the consequent difficulties in interpretation of such 
mas spectra the technique of accurate masa measure- 
ment has been devised. 

Tho principle of this technique is to make use of 
the fact that atomic masses are not exactly integral 
multiples of a unit mass. Thus OH, and “N+, 
both nomi of mase 14, actually have maases of 
14-0196 and 14-0070 A.M.U. respectively*, and so on 
for more complicated combinations of atoms. -It 
follows that if the maas of any ion is measured with 


sufficient ion, its elemental composition oen 
immedia be deduced, and the mass spectrum of 
“an unknown substance then gives not only the 


empirical formula, but also a great deal of information 
about the arrangement of the atoms within the 
molecule. 

In order to apply. the method to multiple mass 
peaks, a mass spectrometer of high resolving power 
ів necessary, and such an instrument, with a resolving 
i built for this work in these 

by -Viokers, Ltd. ae 
he ie Cand лии кш мы: Nier 
type mass spectrometer* (90° sector ), with a 
resolving power of about 250, to prove validity 
of the method by narrowing the exit alit. The 
resolving power attainable is shown in Fig. 1, and 
although peak heights then no longer give an accurate 
measure of the abundance of any ion species, this is 
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magnetic 
fraction of the accelerating voltage corresponding to 
each mass is read on a~—Dieeselhorst thermo-eleotrio 
Then 
peaks of known ішо al Mn 1 
0 composition as е 
the unknown mass peak or group of peaks are intro- 


(1) negleot of the kinetic 

р Коте ЕЛ the ions on formation; (2) variation 
magnetic fleld or aocelaratmg voltage 

during the measurements ; 


sisi ee error will be eliminated by the 
use of ub Guinn ы aed a 
the second and third inaccuracies will be very much 
reduced by more stable circuits and 


peaks. pear Me шо еы аы 
amall as possible working at i possible 
accelera potential (2,000 volts), 

far measured has 


To illustrate the value of the method in deducing 
the molecular structure from the mass 
accurate mass measurements have been e on the 
most abundant ionic species in the mass spectrum of 
a-pyrrolidone. The mses of the parent peak was 
measured from the parent peak of oyclohexane 
(82-1040) introduced as & gavo a 
value of 85-0794. Consideration of the various oom- 
рш oro bon Ny roa, pinana bad oxygen 
шп үө a nominal molecular weight of 85 
eld y to the empirical formula. Thus, 
some of the posmbilities are: C,H,,N* = 85°1159 ; 
C,H,NO* m docu C,H,NO,* = 85.0480; 
O,H,N,* = 85-0807 ; O,H,N,O* — 85-0543. Com- 
ап even number of ni 


would lead to no confusion. Lower mass in 
in 


The fact that the parent peak is the strongest m the 
spectrum indicates a ring structure; the occurrence 
of ONO* ions bui nos of NO* ions suggeata the 

O 


presence of a Tb group, and the ions C,H,Nt+ 


Ead rH doy ede ud end нат i The 
structure follows immedig 


that the compound responsible for is contamed ar 
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"Measured 
Beferenoe реак | Nominal mas | masses Iden&ficaton 
O,H4,0* from | 58 56 0373 | O,H.NO* = 56 0310 
H (triple | 5 CERO 
56 0670 | CHM? 
O* from 42 (quadrupl 42 0102 | ONO+ 
Magie E peek) | 43-0227 
48 0688 | O,H,N* 
42 0692 | О,Н,+ 
H,0* from | 41 41-0174 Or 
Oe eat ) | 410443 оН» 
41 0603 | ОБ, 
О,+ from ыг зо (triple 80 0169 | CH40* 
peak) | 30 0438 | OH,N* 
Y| $9089 оня 
OH N+ from 28 (triple 280117 | 00+ + Н,+ шь 
P. | ( 1 imr 
28 0255 * 
28 0365 at 
CH N+ from 27 (double 17-0184 | OHN* 
unknown | peak) OSES | O.H,* 





р лс келинер ина An example of this 

provided by the mass spectrum of 6: 6-dimethyl- 
1: б: 7-trioxa-8 : 5 (I), which was selected 
as в test of the аа ее 
is more than 3,000 times 


кард ш 
peek (158), which i.e easily have в 


compound contained no nitrogen, but three atoms of 
oxygen. The empirical formula for ions of mass 143 
was O,H,,0,+ and the formula for the complete 
molecule i 


0,H,0,+ and C,H,,0+ and clearly represent entirely 
different modes of fracture of the molecule. 
the molecule to be of the form X + Y +Z, the two 


; reliance is not placed on the hydrogens due to the 
ease with which they take part in re-arrangemanta 
on ionization. A very strong peek at 41 (C,H,*) 
could no Бате дото from. the cenfeo af the псе, 
BO that the molecule is Y (O,H3) (Oa) (О.Н) 
(С.Н»0). А knowledge of песми involved, 
together with an infra-red spectrum, would 
enable the final step to the complete structure to be 
taken, while the empirioal rules of breakdown referred 
to at the beginning of this communication suggest 


the group : 
ан 
N 


مق 

analogy with similar compounds (for example, 

2-methyl-1 : 8-dioxalane) which give very weak 
parent peaks. In this case the formula is: 


CH О 
N 
on” oca "ba 


The compound of EL constitution of highest 
molecular b method 


deduced by accurate mass measurements alone to be : 
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the arrow mdiosting that the position of the OH, 
group on the ring is uncertain. The actual structure 
жав: c 


0" 
X 
CH, 0 
но Of, 
NG 
B, 


Our experienoe during the past three months haa 
shown the above , either alone or in con- 
Junction with infra-red y, to be of wide 
p dare in the identification of small quantities 
unknown organic compounds. 

egisset aa tt Т 
* Ogata, EL, and Matsuda, H., Phys. Rec., 89, 27 (1053 
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TOXIC FLUORINE COMPOUNDS 
"By Dx. F. L M. PATTISON 


Department of Chemistry, ii University of Western Ontario, 
London, Canada . 


an earlier report! we have described the prepara- 
tion and toxicities of several series of aliphatic 
compounds containing an w-fluorine atom; these 
included ^ «-fluorocarboxylatee, .«-flucroalochols, 
c-fluoroeldehydee,  c-fluoronitrilee, «-flucroammes 
and co-fluoro«e'-nitroalkaneg, An a was made 
to oorrelate the toxicities with known metabolic 
mechanisma; in general, it was apparent that those 


innocuous. The communication gives & 


in the earlier report. To avoid ambiguity, fluorine is 
not generally referred to as a halogen throughout this 


. &Flucroalkyl halides, F(OH,)j&X. Several of the 
lower members of this series (n = 2-5) have already 


been described*4 ; of the reported, the 
most satisfactory method involves the partial 
ftuorin&tion pM ر‎ using potas 


sium fluoride in diethylene glycol’. 
We have obtained «-fluoroalkyl halides by the 
following general routes: 3 
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(1) F(CH,4OR. 





PBn 
-- Е(ОН,),Х ; 
or 8001, 


(2) Хх(он,„х -> F(OH, aX ; 


(8) F(OH4)40.80,2 + KX + FE(OH, wX + 
KO.80,R (R = CH, or p-OH,.O,H,7) ; 


4) X(OH,),0.80,R + КЕ + X(OH4AF + 
KO0.80,R (R = CH,- or p-CH,.C,H,-). 


«-Fluoroalkyl iodides are most readily prepared by 
method (8), or by treatment of the corresponding 
w-fluoroalkyl chlorides with potassium iodide in 
acetone; methods (1) and (2) are most convenient 
for preparing the chlorides and bromides. A fifth 
general method is mentioned below, under ‘anodic 


The value of these derivatives lies in the greater 
stability of the carbon—fluorme bond relative to that 
of the other carbon-halogen bonds, i it 
poesible to replace the halogen atom by 
reactions without aff the fluorine atom. They 
have thus become valuable synthetic intermediates, 
and from them we have prepared «-ftuoroalkynes, 
c-fluoroethers, «-fluoronitriles, ^ «-fluoro-e'-nitro- 
alkanes, «w-fluorothiocyanates and other miscellaneous 

w-fluorocompounds. Further reference to their 
importance In synthetic work will be made below, in 
connexion with Grignard reactions. 

Very few references to the pharmacology of 

Iphatic monohalogen compounds are available. 

yl chloride apparently doea not form ethyl 
alcohol when used as a general anesthetic, and ethyl 
iodide is very largely recovered unchanged in the 
urine and respiratory gases when used for testing 
circulatory rates’. If one applies these observations 
to the 2-fluoroethyl halides, it follows that they would 
not give rise to fluoroethanol and hance would not be 
toxio; this conclusion has already been confirmed 
by previous workers’ in the oase of 2-fluoroethyl 
chloride and 2-ffuoroethyl bromide. In spite of this, 
we thought that certam representative higher 
members shopld be examined because of their more 
labile halogen, and hence more ready conversion to 
the co ing fluoroaleohoL Some results are 
shown in Table 1. 








Compound 
2- HE ed rodide 


bromide 
е 











^ From these figures, it ів apparent that the even 
members are of the same order of toxicity as the 
corresponding members of the original «-fluoro- 
carboxylate series. This in turn is good evidence of 
the ready loss of the halogen in all but the lowest 
members of the series. 

Because of the resistance of the carbon—fluorme 
bond to hydrolysis, it was expected that the 
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a@,w’-difluoroalkanes, F(CH,)4F, would be excreted 
unchanged. Three members were submitted for 
routine testing and, surprisingly, were found to be 
moderately toxic. No alternation was apparent on 
the basis of the L.D. 50 figures: 1,4-diftuorobutane 
(n = 4), 19:5 mgm./kgm.; 1,5-difluoropentane (n = 
5) 12 mgm.jkgm.; and 1,18-difluorooctadecane 


(n = 18), 10 
o-Fiuoroalkenes F( CH—OH, ond w-Fluoro- 
ойум, F(CH4JCzzCH. w-Flucroalkenes have not 
been studied extensively hitherto ; the only member 
that we have prepared so far! is 11-fluoro-undeo- l-ene, 
F(CH,),CH=CH,, which has an L.D. 50 of 9:3 
mgm./kgm. It is thus considerably more toxic than 
ll-ffuoroundecanol, 11-fluoroundecsyl bromide or 
ethyl 11-fluoroundecanoate, all of which have 
an LD. Wb Sina Кынк Mus aim cr MAR but 
lees toxic than 1ll-fluoro-1,2-dih; 
TUM eee OH,OH (L.D. 50, 1-75 а 
t is suggested that some hydroxylation of the double 
bond oocurs 9^ vivo giving the dihydroxy-derivative, 
which is afterwards converted to the torio 10-#пого- 
decanal : 


F(CH,) CH=CH, + #(OH,),0H(OH).CH,OH + 
F(CH,),0HO. 


c-Flworoalkynes can readily be prepared from 
«-#поговйку! halides by reaction with sodium 
&oetylide in liquid ammonia* or from the correspond- 
ing w-chloroalkynes by fluorination with potassium 
fluoride : 


F(OH,4X + NaOz:CH > F(OH,),0=CH + Мах 
Ol(OH,)x0=20H + KF + F(OH,),0=0H + KCL 


They form solid metallic derivatives, for example, 
bís-0-flnorohex-l-ynyl mercury, F(OH,),0zzC.Hg.C 
=C(OH,),F ; but во far we have been unsuccessful 
in i cendi rag the acetylenic hydrogen with organic 
group Because the extreme electronegativity of 
uorine to a highly polar carbon—fluorine bond, 
the w-fluoroalkynes lend td lose fluorine in the 
presence of reagenta such as sodamide and Grignard 
reagents, rather than undergo the reactions charac- 
teristic of the non-fluorinated alkynes. Thus, the 
reaction of 6-fluorohex-l-yne with sodamide pro- 
duced an indeterminate, mixture of producta, and 
with ethyl magnestum bromide followed by carbon 
dioxide produced fluorme-free polymers. 

It can be seen from Table 2 that the w-fluorine 
atom confers toxic properties оп the acetylanss. 

e-Pluoroalkyl thiocyanaies, F(OH,),SON. These 
compounds were in an attempt to combine 
the toxic action of the thiocyanate grouping with 
that of the w-fluoroalkyl grouping. Two lower 
members had already been p › 
2-fluorcethy! thiocyanate’, F(CH,),SCN, and 8-fluoro- 
propy! thiocyanate’, F(CH,),8CN. Since the toxicities 
of these two members differed only slightly, it waa 
considered likely that the toxicity was associated 
exclusively with the thiocyanate grouping. To oon- 


Table 2 
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firm this, three adjacent higher members, together 


with & non-fluorinated member, were * from 
the halogen compounds reaction 
with potasium Results are shown in 
Table 8. 


It can be seen that, contrary to expectation, the 
fluorine is easential for high toxicity, and that the 
membered 


hydrogenase 
F(CH,4SON + 2H ——-+ F(OH,,8H + HCN. 


This line of reasoning led us to investigate the 
c-fluoroalkyl mercaptans, the high toxicity of which 
suggestion. 


added weight to the 
o-Flucroalbyl mercaptans, F(OH,),SH. As men- 
tioned in the 


such as 
bromide with 


yields. Moreover, the members containing four, five 


hydride, The Са merogp 


Е(ОН,) І + Ag0.80,0,H,.CH, > 
F(0H4),0.80,CH ,.OH 
Е(ОН,), 4,0.B0,0,H,.0H, + КВАо > 
F(CH,) SA0 + KO.80,0,H,.0H,. 


We had- previously shown this method to be setis- 
Бок for the preparation of 2-fluoroethyyl thiol- 


Sir жое Ron ЙЕ pe uides йыны: 
lion is again apparent, with toxicities comparable to 
those of the «-ftuoroaloohol series. It is possible that 
those mercaptans with an even number of carbon 
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atoms are toxic due to biological conversion to the 
c-fluoroaloohols by transthiolation 
[EQ We 


SH + F(OHy),OH]. 
t chlorides and e 
(OSO The «-fluoroalkanesulphonio aoi 
ze io acid analogues of 


representative 
were prepared and tested. It has been reported that 
n-alkanesulphonio acids are non-toxic!! and are 
exoreted unchanged by the dog!*; hence no great 


activity was for the w- ftuoro-derrvatives. 
Two members of the sulphonyl chloride series had 
been previously, 2-fluoroethanesulphony 

ahloridet, F(CH4),8O,CIl, and 3-ftuoropro eed 
chloride’, F(OH4),80,01 ; but toxicity ions 


theee derivativ indefinite. W 3028 
the marnbers listed in Table 5 by two reared ; 
KONB Ct, aq. 
(1) F(OH4),X —-- F(OH4)80N — 
7 HG — + F(OH,),80,F ; 
(2) (OH,),0H —~ —-» F(OH,),0Ts + 8— СП Н» + 
[F(OH4),8.C(NH,) = NH,]*-OTs 
(Тв = p-OH,.0,H,80,—) 
Ol, aq. ЕЕНР 
—— F(OH4)480,Cl —— Е(СН,),80,Е. 
From an examination of the toxicity results во far 


available, it can be seen that the onyl chlorides 
exhibit a definite alternation in toxicity. This sug- 


the 
the hand, little or no correlation between 
structure and is apparent in the case of the 


ae 
sulphonyl fluorides; such activity as they possess 
may be connected with cholinesterase inhibition". 





Miscellansous -fluoro 


sulphur compounds. Methyl 
and ethyl fluorothioladetate, FOH,OO.SR (R = СН, 
and O,H,-), were prepared for'enryme studies. Both 
had а toxicity very similar to that of methyl fluoro- 
acetate. This is readily explained by hydrolysis tn 


(1) (оноҥ + 180,8 + F(CH,),0.80,B --HCl 
(R = Er, OH , p-0H, OF.) 

(2) F(CH,),OH -+ FSO,R + Е(ОН,),0.80,8 + HF 
(E = OH,~, p-OH,.0,0,7) i 


(3) F(CH,),X + AgO.80,R + F(CH,),0.50,8 + AgX 
(R = E, p-CH,.0,H,7). 
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It із of interest that both 2-fluaroethyl and 8-ffuoro- 
propyl methaneeulphonste were non-toxic (L.D. 50, 
> 100 mgm./kgm.); smoe the two parent Ше 
aloohols show & marked differance of toxicity, the 

conclusion may be drawn that at least the 2-fluoro- 
ethyl derivative is not readily hydrolysed in vivo. On 
the other hand, the fact that 4-fluorobutyl methane- 
sulphonate had an L.D. 50 of 1 mgm./kgm. suggesta 


that hydrolyms of this member is occurring, giving 
rise to the toxic 4-fluorobutanol. 


Compounds of Biological Interest 


Two fluorinated barbiturates, 5-ethyl-5-(4’-fluoro- 
butyl)-barbituric acid (fluoroneonal) and 5-ethyl-5- 
(5'-Huoroamyl)-barbiturio acid, have been prepared!* 
for comparison with the non-fluormated materials. 
Their synthesis was carried out aa follows: 


POE, WX + NaGEt.(COOEt), — F(OH,)aCEt.(OOOEt), 
F(OH,). 00—NH 
urea А 
babe 0 
5 0— 


(n = 4 апа 5; X = Bror I). 


Their activity as central nervous depressants was 
considerably leas than that of their non-fluormated 
analogues and their toxicity was relatively low. These 
conolugions have been confirmed recently by Bruce 
and Hubers, who various 5-(3’-fluoro- 
propyl)- and 5-(5’-fluoroamyl)-barbituric acids; they 
concluded that the products were lees affective than 
the non-fluorinated analogues. The intermediate 
fluoro-eaters obtained in our syntheses were non-toxic. 

Chenoweth has reported’ Ы that glyceryl 1-mono- 
acetate (monoscetin) is effective in offsetting the 


this therapy is the liberation of a ioularly active 
“О, fragment’ for competition with flucroacetate, then 
it follows that glyceryl l-monofluoroacstate (fluoro- 
monoeocetin) might give rise to a particularly active 
‘fluoro-C, fragment’, with resultant enhancement of 
toxicity or speed. of action. This was prepared by an 

route, and was found to be neither more 
toxio (L.D. 50 for mice, 12 mgm./kgm.) nor faster 
actmg than methyl fluoroacetate. 


OH,OH + FOH,COC! 
" ‘bro OH, т 
e 


OH,0.000H,F CH40.000H,F 


О ОН, aqFOH,000H ОНОН 


a у С 


Glyceryl tris-monofluoroacetate (fluorotriacetin), pre- 
pared for comparison with fluoromoncacetm, was 
found to be rather more toxic (L.D. 50 for mioe, 
6-7 mgm./kgm.) but otherwise did not differ in its 
effecte. 

For comparison with oxalacetio aoid, pam] fiuoro- 
ozalacetate, О,Н,ООС.СНЕ.СО.ОООС,Н,, was pre- 
pared! by a Claisen condensation of ethyl fluoro- 
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acetate and diethyl oxalate; it was found to be 
non-toxio (L.D. 50, > 400 mgm.[kgm.). 

Fluorinated esters and ethers are being screened 
for insecticidal properties. The following compounds 
have already bean tested: ftuoroethyl valerate, 
caproste, caprylate, pelargonate, caprate, Isurate, 
tridecancete, myristate, palmitate, stearate, oleate 
and benzoate ; octyl, decyl, undecyl, dodecyl, tetra- 
decyl, hexadecyl, ootedeoyl, undecylenyl and phenyl 
fluoroscetates ; methyl 5-fluoroamyl ether, methyl 
6-fluorohexy] ether, 1,2,2,2-tetrachloroethyl 2’-fluaro- 
ethyl ether and 2-ftuoroethyl 2'-butoxyethyl ether. 

Work is proceedmg on the synthesis of fluorinated 
analogues of other drugs and metabolites ; these are 
being examined for aotivity in the treatment of 
specific diseases. Other compounds are being 

ic wal the fueras will be uss! aaa e Чад! in 
iochemical and pharmacological studies. Full details 
of these phases of this work will be reported at & 
later date. 
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Preparation of Monofluoro Compounds 


А. gurvey of the literature has shown that general 
methods of preparation of monofluorinated organic 
compounds have never been the object of an extensive 
investigation. This problem is now under review 
with special emphasis on metal fluorides, solvente, 
type of halogen, temperature and other reaction 
conditions. 

At the present time the introduction of the fluorine 
atom is most carried out by the reaction of 
potassium fluoride with the halogen 
compound. The technique for this reaction is 
dependent on the stability and on the quantity of 
the material to be fluorinated. In general, the moet 
satisfactory method involves heating with excess 
potassium fluoride in ethylene glycol or diethylene 
glycol with vigorous ing?-17,18; acetamide has 
recently been reported as an alternative solvent for 
the reaction’*, The product oan be continuously 
distilled from the reaction mixture, or the heating 
may be carried out under reflux with subsequent 
isolation of the product. By modifications of tem- 
perature and concentratidns, yields of 40—70 per cent 
are obtained. If the product or reactants are unstable 
in hydroxylio solvents, the reaction may be carned 
out in & stainless steel autoclave under anhydrous 
conditions using vigorous stirrmg and no’ solvent; 
however, only & limited number of compounds can 
be fluorinated satisfactorily by this method, and the 
large volume of our reaction bomb makes it useless 
for small-scale exploratory runs, particularly those 
involving expensive or rare intermediates 

When halogen exchange was not practicable, we 
have нева а monoftuoro compounds from alkyl 
sulphonates by treatment with potessium fluoride 
according to methods of earlier workerg**. Tho alkyl 
sulphonates were originally prepared from the oor- 
responding alcohols by reaction with sulphonyl 
chlorides in the presence of pyridme or sodium 
hydroxide : 

R.OH + CIBSO,R' > RO.SO,R’ + НО; 


RO.80,R' + КЕ > RF + KO.80,R" 

(R’, aliphatic or aromatic). 
For satisfactory yields in the potassium fluoride 
cleavage, it is advantageous to exclude all traces of 
sulphonyl chlorides and ionio chloride. Consequently, 
we developed в rnodifled preparation of the alkyl 
sulphonates to avoid these impurities: this involves 
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treatment of an aloohol with a sulphonyl fluoride, in 
the presence of exoees anhydrous potassium fluoride 
to remove the resultant hydrogen fluoride as potas- 
mum bifluoride. Excellent yields (90-95 per cant) of 
alkyl sulphonates were thus obtained. The advantages 
of carrying out the sulphonation and fluormation ва 
a one-step process are being investigated. 

We have made use of anhydrous hydrogen fluoride 
to в lmited extent m a variety of reactions such as 
addition to unsaturated compounds and opening of 
oyclio ethers. In oertain specific reactions, different 
metal fluorides have been employed; of these, silver 
fluoride is particularily useful for small-scale trial 
fluorinations of relatively stable halogen compounds. 
Zine ftuoride is convenient for forming acyl fluorides. 
The use of potasium bifluoride for forming sulphonyl 
fluorides has been mentioned earlier in this article. 

The carbon—fluorine bond is stable to most re- 
agents. Thus the functional groupe of w-fiuoro 
compounds undergo a wide variety of reactions, such 
as replacements, oxidations and reductions, without 
simultaneous loss of fluorine. Мапу of these have 
been mentioned throughout these reporta, but two 
general synthetic routes are worthy of comment here : 

(a) Grignard reactions. The potentialities of 
c-fluoroalkyl Grignard reagents, F( , ‚вте 
great, since they offer a simple and direct route to в 


compounds. reported that 
although the w-flucroalkyl bromides appeared to 
react normally with magnesium and dry ether, the 
only ota obtained were devoid of fluorine. 
Acco y, 1b was ted that transitory forma- 
tion of the Gri reagent resulted in preferential 
loss of magnesium fluoride. More recently, we 
reported i experiments using 11-ftuoro- 
undecyl bromide in which normal Grignard formation 
and reactions appeared to occur. We have now 
re-examined this problem, and have proved that, by 
very careful control of the initiation of Grignard 
formation and of conditions for subsequent replace- 
ments, the normal reactions can be made to take 
place!*; for example : 


00, hydr. 

F(CH,X > F(CH,),MgX ——- F(CH,),CO.OMgxX — 
— 80° C 

F(CH,),COOH (64 per cent overall yield). 
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A systematio study is being undertaken to determine 
the effect of different chain-lengths, of different 
of different metals, of variations in oon- 
ditiong and of different types of Grignard reactions. 
(b) Anodio syntheses. Exoept for one very recent 
referenoe", no mention appears m the literature of 
the Kolbe electrolytic couplmg with any type of 
halogen-containing acid, other than halogenated 
acetio acids. As a preliminary study, we have 
developed!’ a route to «,o'-dihalides from w-halogeno- 
acids (c. 50 per oent yield). Thus 8-chloropropionio 
acid forms 1,4<dichlorobutane and 5-chlorovalerio 
acid forms 1,8-dichlorooctane : 


2 Cl(CH,),COOH + Cl(OH,)s,Cl + 2 CO, + H4. 


The dihalides on partial fluorination yield the oor- 
«-fluoroelkyl halides. 
o-Fluoroaoids undergo this same type of reaction ; 
for example, 10-fluorodecanocic acid forms 1,18-di- 
flucrooctadecane (69 per oent yield). We have now 
applied the method to mixed couplings of the fol- 
lowmg types: 
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F(CH,),COOH + HOOC(OH,J.COOR > 
F(CH4). 4COOR + 2 CO, + Hi; 


F(CH,),COOH + HOOC(CH,) „01 + 
F(CH4)4 +С + 2 CO, + Ha 


Thus, l0-fluorodecanoio acid with methyl hydrogen 
sebacate forms methyl 18-fluorostearate, and with 
5-chlorovaleric acid forms 13-fluorotridecyl chloride. 


Summary. Representative members of various 
chemical species oontaining an w-fluorme atom have 
been prepared and tested on mice by subcutaneous 
injection ; chemical classes described in this article 
Include w-fluoroalkyl halides, w-fluoroalkenes and 
w-fiuoroalkynes, c-fluoroalkyl thiocyanates, o-fluoro- 
alkyl mercaptans, w-ftuorcalkanesulphonyl chlorides 
and fluorides, miscellaneous w-fluoro sulphur oom- 
pounds, and certain fluorinated analogues of mg- 
nificant pharmacological compounds. An attempt 
has been made to correlate the toxicities with known 
metabolic mechanisms: the resulte and conclusions 
exemplify a simple and clear-cut method of denion- 
strating s^ vivo conversions of certain funotional 
р in aliphatic compounds. The preparation and 

ic uses of these fluorine compounds have been 

briefty. Full details of preparation, physical 

constants and analytical data, together with a more 

complete bibliography, will be presented in the 
appropriate journals m due course. 

We are indebted to the Defence Research Board 
of Canada for funds to ide salaries, chemicals 
and apparatus (Contract DRB X.24) and for per- 
mussion to publish this work (DRB Report No. 8SW-1). 
We are very grateful to Dre. M. K. MoPhail and 
F. C. G. Hoskin and Mr. Р. A. Adie, Suffield Expen- 
mental Station, Ralston, Alberta, for carrying out 
the toxicity determinations, and to Dr. F. E. Shide- 
man, University of Wisconsin, for testing the fluoro- 
barbiturates as central nervous depressants. The 
followmg have collaborated in this work: G. M. 
Brown, R. R. Fraser, W. C. Howell, W. C. MeMurray, 
J. E. Millmgton, J. J. Norman, J. B. Stothers and 
R. W. White. [May 3. 
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LETTERS. TO THE EDITORS 
The Editors do not hold themselves responsible 
Jor opinions expressed by their corresporidenis. 
No тонов is taken of anonymous communications 


сеш Activity of Certain 
2:6-Substituted Phenoxyacetic Acids 


Iw recent studies!+ of the mechanism of acinon 
of. plant growth-regulating oompounde it has been 
postulated that active phenoxyacetic acids become 
attached at two points to в specific substrate within 
the cell, the pointe of attachment being the carboxyl 


positions have not been regarded as 
active in the vena test. On the 
basis of other teste it has been put forward that high 
activity in chlorophenoxysoetio acids is associated 
with the presence of two unsubstituted positions in 
oe ar) Sas oom a It has also been aldimed. 
that 2: 6-dichlorophenoxyacetic acid and 2:4: 6- 
uas о с ere no Mise зоо 
but behave as anti-auxins. That is, when these 
are mixed with either indolylaoetio acid 
or 2: 4-di io acid the resulting 
stimulation in extension growth of Avena ooleoptilee 
асе ae a еу 
ui чүзүн henoxyacetic acid alone. Evidence of 
to the proposal that 2 : 6-substituted 
йн hao only a single point of attachment 
substrate and act as anti-auxins by blocking 
one of the two-point attachments of other more 
active compounds. From experiments carried out 
in this Department, however, it is now clear that the 
i retetion of the above resulta requires further 
consideration. 


у А 
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previous electronio oonsiderations of growth-regu- 
lating activity. 

On the basis of the data recorded at the end of 
twenty-four hours none of the acetic acids which were 
unsubstituted in the side-chain induced extension 
growth of the Avena ooleoptile However, when 
measurements are made at intervals of 2, 4, 6, 9, 12 
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and 24 hr. different conclusions are reached. At а 


concentration of 125 p.p.m. of the 2: 6-dichloro- 
phenoxyaoetio acid, extension growth waa increased 
over that of the oontrols by 89 and 21 oent at 
the end of 4 and 6 hours respectively, Божай by 
growth inhibition at 9, 12 and 24 hours. Оп the 
other hand, no positive response was obtained with 
the 2: 6-dimethyl-, 2:4: 6-trichloro- or 2-methyl- 
4 : 6-dichlorophenoxyacetic acids. 
carried out with segmente of pes 

internodes have shown that extension Fone the 
directly proportiorial to water uptake‘. the 
lior ae e mede огон Ub Sas IAI tha 
2:6-dimethylphenoxyaoetio acid between 200 and 
1,000 p.p.m. brought about a statistically significant in- 
crease in water uptake over that of controls after 4 and 
6 hours, whereas no increase was 8 іп measure- 
mente made at other time-in up to 24 hours. 

i r e aria of any of these com- 
applied to the adaxial’ surface of ‘fhe 
leaves of four-leaf sunflower seedlings, 
ib was found that concentrations more than two 
hundred times that of 2: 4dichlorophenoxyacetic 
acid were required to give & similar growth response. 
Such differences suggest that although these com- 
pounds are active when they have reached the site 
of action, they may penetrate slowly or are not 
readily translocated. 

It would seam clear, therefore, that 2: 6-sub- 
stituted phenoxyaoetio acids can no longer be simply 
classified as inactive compounds or as anti-auxins. 


Table 1, ACTIVITY oF BOXE 2:0-SUMETPTUTED PEENOXY Астра IN THE WENT Pua OURYATUEA Torr АЖО Avena EITENEIOK Grown Tuer. 
MRASUREMEN"S 





х а^ 
Tideri 


A111 


5 
1 
2 
5 
6 
2 
5 
5 
2 
2 
1 
2 


Xd dh diy у Фу у си 
XXXX mm 
ررم‎ 





AFTER 24 HOUR 


Une bated bated 
711 











* No statistically aignificant tnorease in extenaion growth 


A series of 2: 6-substituted pherioxyaoetio acids 


range in the Went pee curvature and Avena straight- 
growth testa. Tho results for curvature and extension 
growth after the conventional period of twenty-four 
hours are given in Table 1. 

АП the esiti arie doen ae) 
test and in every case substitution of methyl or ethyl 
groups in the side-chain resulted in an inorease in 
activity. Only the a-methyl and a-ethyl substituted 
acetic acids of the 2: 6-dichloro- and 2: 6-dimethyl- 
phenoxy acids induced a statistically significant 
increase in straight growth in the Avena test. The 
fact that activity can be obtained when electro- 
positive (chlorine) or electronegative (methyl) sub- 
stituents are present in the ring is not in accord with 


Further details of this work are bemg published 
elsewhere. 


DAPENA J. OBBORNH 
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Stimulation of the Discharge of Gametangia 
from a Brown Alga by a Change from 
Light to Darkness 


Wain studying the polarity of the Pucales egg, I 
observed in 1951 that isolated receptacles of Pelvetia 
fastigiata could usually be stimulated to discharge 
gametangia by exposure to в brief period of darkness 
following a longer period of ilummation. Thence- 
forth, gametes of Pelvetia have been ay 
routinely by this means. It was further o 
Meu. m pe Wes de qe асам 
stimulus was sometimes transmitted from one region 
of & receptacle to another. Sinoe no similar observa- 
tions on algae have been published, and since the 
Теше а а a KESEYE edict eee 
ee of interest. 

terial was collected at Corona del Mar, California. 
Mataro receptacles were соф free at their bases, 
vii ыл рне denis домеа ee papiru gah 
liquid was no longer visible upon them. Then they 
а л 

Ea а is ers ding i 

to the Earhart Plant Research La ry in Pasa- 
dena, where they were stared in closed jars, still dry, 
in the dark, and at 6° С. Even after more than two 
weeks of such storage, receptacles have yielded 
ee ee 
than 95 per oent normal 

The light-dark Кы геш кра wae ce 
absent in reoeptaoles stimulated before two or three 
days of such storage. Therefore, after at least two 
days of such rece ea were transferred to 
sea-water ab 16° or at 9° О. and were illuminated by 
about 500 ft.-candles of white light free from infra-red 
radiation. Receptacles that had been stored for 


two hours of illumination did not respond ; but those 
transferred after four or more hours of illumination 
usually began to shed eggs rapidly within ten minutes 
and yielded up to 10,000 eggs per receptacle within 
half an hour. Rxasnmation ОГ proce af gamete 
liberation with a hand lens showed the oogonia bemg 
ejected from each ostiole ane at & time, often, succeed - 


ing each other во rapidly as to’ form long rows like _ 
beads on a string. UD eee effective 
t period was found; b sri. тыг as long as 


450 hr. of illumination evokéd shedding in the usual 

manner. A dark period as short as 8 min. followed 

by a return to the original illumination brought forth 

the usual shedding ten minutes later. Thus shedding 

may be induced by & dark period so ahort that the 

ee ML E M EE IM M a eae 
t. 


In some experiments receptacles were illuminated 
in the usual way, and then only about one-half (basal 
bu eux casado: despide сане the other 

d remaining undisturbed in the same light. The 
dirkeiod enda of the тоор са сола by. dB: 
charging gametangia as usual and in many cases the 
other, still illuminated, ends also responded. This 
transmission of the shedding stimulus was observed 
to occur to & much greater degree among experi- 
menia oond at 9° О. than at 16° C. 

I am indebted to Dr. Frits Went and to Dr. Anton 
Lang for their encouragement and aid in preparing 
this communication and to Dr. Gilbert Smith for 


~ 
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carried out while I held a United States Atomic 
Energy Oommission predootoral fellowship. 
LIONEL JAFFH 
Hopkins Marine Station, 
Paoiflo Grove, California. June 22. 


Abnormal Growths associated with Wool 
Follicles in Sheep 
Burns and Clarkson! described ‘ca ' in sheep 
akin which, when traced up towards the skin surface, 
were & degenerate follicles. Similar roughly 
bodies have now been seen free in the 


follicle. Thus, when in samples taken at different 
ages from various sheep breeds, these bodies were 


- observed attached to the base of an otherwise normal 


follicle, usually not far above the bulb (Fig. 1), 
they were thought to have become seco y 
attached. Coil ыб ирле а. d goat 
tiuo sheath oan be seen to be split and ‘pushed 
away’ from the follicle, and in tions stained 
Wi жуз to: slaw Мо уюкка шу 
network of the follicle has been sean to extend 
around these bodies. This suggests that the body 
had, in fact, been formed as an outgrowth from the 
follicle and had not become secondarily attached. 
When one was seen in & vibrissal follicle 
within the blood ainus, the suggestion of secondary 
attachment seamed untenable. 

In Figa. 2 and 8 this body can be sean to be attached 
by & long stalk to the outer root sheath immediately 
below the sebaceous gland. In this instance one can 
meo in the body a series of concentric zones having 
the & of stratum corneum. ‘These are 
arranged around a spheroidal coentre of homogeneous 
appearance which apparently contains some melanized 
granules. Most of the bodies, however, contain а 
lumen which in many instances appears to be 
collapsed. It is possible, therefore, that some of the 
bodies seen free in the skin represent outgrowths 
which have become detached from the follicle, and 


are not proximal parts of degenerate follicles. In 





Fig. 1. Abnormal body aitached to wool fillide. x с. 368 
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Fig. 2. Mibi Mind ets S pce БОДУ. ‘Wall of the 
amos is indicated by an arrow. 150 * frozen section. х о. 65 


at least one large ‘capsule’ with a lumen, which may 
have arisen as an ‘outgrowth’ or from & degenerate 
follicle, foreign body giant cella were observed. This 
tends to support the suggestion that bodies with a 
lumen represent & later stage than those containing 
a central spheroid. The structures described here are 
smaller m size than the ‘capeules’ of Burns and 
Clarkaon'; they are most comparable with their 
‘type D oapaule in which s second lumen existe for 
& up the follicle. Thus their ‘type D capsule’ 
may be identical with the bodies sean here, and 
may not fib in with the series of degeneration they 


stages of the cysts produced experimentally 

by Wolbech* in the mouse a 

relative’ size to the ‘capsules’ of Burns and Clarkson 

and apparently have the same origin from an entire 
region of a follicle and not from an a 

Pinkus* described outgrowths of the human follicle 

wall in whioh there were keratinized 'beads'; he did 
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not mention a lumen as observed here. It is interesting 
that & lumen might arise independently from the 
follicle lumen, and that keratinization morphologically 
ble with stratum corneum might arise inde- 
from the skin surface, as appears to 
happen in the formation of hair canals (of. Wildman’s* 
Plate 2). On the other hand, lamine similar to- 
stratum corneum might arise by re-absorption of 
solid keratinous structures‘. 

One of us (M. L. R.) is studying the blood supply 
to follicles, hence the tions to show the blood 
sinus of vibrissal follicles. It is noteworthy that in 
contrast to some other mammals (of. Davidson and 
mathe the vibrissal follicles of sheep lack & ring- 

23). . 

We aro indebted to Dr. G. M. Bonser, of the Behool 
of Medicine, Leeda, for a most helpful discussion of 
these observations. 

кади qr Жас ea es ul та LC 
Industries Research Association for permission to 
publish these observations, aleo to Mr. H. M. Apple- 
yard and Miss M. E. A. Perkin for preparing the 
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‚ photomicrographs. 


M. L. RYDER 
L. AUBER 
Biology Department, 
Wool Industries Research Association, 
Torridon, Headingley, Leeds 6. ; 
Aug. 9. 
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Biological Acetylation of Isoniazid 

Іх the course of investigations involving sulphon- 
amide acetylation it was observed that the acetylation 
of hanilamide by pigeon liver extracta was 
inhibrted by isoniazid (tsoniootinylhydrazide) 
(unpublished results). By means of the procedure 
of Lineweaver and Burk! the inhibition was found 
to be competitive m nature. The probability that 
the inhibition was of the competing substrate type 
was increased by the recent findmgs of Hughes’ and 
others’ that, following the administration of isoniazid 
to man and monkeys, 1-isonicotinyl-2-aoetyIhydrazine 
appears in the urine. Ib has now been found that 
isoniazid is readily acetylated by pigeon liver extract, 
and that substances which inhibit sulphanilamide 
acetylation also inhibit the acetylation of isoniaxid. 


by grmding in a mortar for 5 min. with a medium 
Table 1. ACETYLATION OF INONIAXID BY PIGEON Liven HITXAOT 











to 

A 4 additions as in- 

dicated . urere cep 0 004 acetate 0-0% М, 

potasium citrate 0 03 M. АП final in « total 
volume of 3 mL; 90 mn. tnoubation at 37° О. 
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Table 2 IWHIBFHOX OY IBONIAKID AND BULPHAXILAMIDE AÁONTYLATION IX PIGEON Liver HXTRACTS 








3 
à 















composed of 0-09 M potassium fluoride and 0-06 Af 
potassium chloride in the proportion of 60 mgm. 
powder ml. of extraction medium. The super- 
natant obtained after centrifugation at 3,000 r.p.m. 
for 20 mm. was used as the source of acetylating 


enzyme. 

Sulphanilamide was estimated by the method of 
Bratton and Marshall‘. A modification of the chloro- 
dinitrobenzene method of Soott* was used for the 
estimation of isoniazid. Aocetylated isoniazid, which 
does not react with the colour reagent, was determined 
as the difference between the control and incubated 
samples. This method will be described in detail 
elsewhere. 

As shown in Table 1, isoniazid, when incubated 
with pigeon liver extraot in the absenoe of adenoaine 
This indicates that isoniaxid is not destroyed by 
pigeon liver extract and that ite disappearance, 
therefore, can safely be attributed to conjugation. 
The addition of acetate and adenosine triphosphate 
to the system resulted in the acetylation of 56 per 
cent of the isoniazid initially added. Citrate as an 
acetyl precursor’ waa less effective than acetate. The 
slight acetylation which takes place upon the addition 
of adenosine triphosphate alone is undoubtedly due 
to residual acetate or acetyl precursors in the crude 
extract. From the point of view of acetylation, 
isoniazid and sulphanilamide when present together 
are mutually inhibitory. Thus, when 2-92 pM of 
isoniazid and 2-61 uM of sulphanilamide were added 
to the system (Exp. 1 of Table 2), a lower amount 
of each was acetylated than when either was present 
separately. This suggests that the same enzyme 
E be involved in the acetylation of both oom- 
[шн The same suggestion may be found in the 

that p-amimosalicylate and 6-aminonicotinamide 
inhibit the acetylation of both isoniazid and sulph- 
anilamide (Expe. 2 and 8, Table 2). 

Hughes! has discussed the chemotherapeutic 
signifloance of isoniazid acetylation. The inhibition 
of isoniazid acetylation by p-aminoeslicylate is of 
some interest in this regard. The apparent gynergism 
which obtains when isoniazid and p-a&minoealicylate 
are used in combination in tuberculosis therapy* may 
be due, partially, to the inhibition by p-amino- 
salicylate of isoniazid acetylation. When isoniazid 
and p-aminogalicylate are administered in combina- 
tion to rabbits, the free-isoniasid blood-levels 4 hr. 
after dosage are twice as high as those attained when 
the same dose of isoniazid is given alone (unpublished 
results). Bernstein e£ al have shown that acetyl- 
isoniazid has leas than ons-five-hundredth the activity 
of the parent compound against the tubercle bacillus 
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tn vitro, while бъ vivo the parent drug is at least one 
hundred times more active than the acetyl derivative. 
It might be ed, therefore, that p-amino- 
salicylate would instrumental in enhancing the 
$n vivo activity of isoniazid against tubercle bacillus 
infections by maintamifg elevated and prolonged 
therapeutic blood-levels of free isoniazid. 

The technical assistance of Mr. Julius Gordon is 
gratefully acknowledged. 

уйлар J. JOHNBON 


Research Laboratories, 
Frank W. Horner, Ltd., 
Montreal. а 
June 4. 


1 Lineweavar, HL, and Burk. D., J. Amer. Chem. Soc., 58, 658 (1934). 


Extraction of ACTH from Human 
Pituitaries 


ACTH is prepared mainly from hog pituitaries for 
medioinal purposes, and Marshall! showed con- 
clusively that it was localized in the basophil cells 
of the anterior hypophysis in that a&nmnal So far 
as we are aware, ACTH has not been extracted 
previously from human pituitaries, although lyophil- 
101 pituitary tissue haa bean assayed’. 

Eighteen human pituitaries from cases with no 
evidence of a primary endocrine disorder were used 
for the extraction of AOTH, and all but two were 
removed within seven hours of death. In almost 
all cases a thin slice of the anterior hypophysis was . 
taken for histological study and the posterior lobe 
removed. The bulk of the anterior hı Һувів was 
then placed in deep freeze until sufficient material · 
had been oollected. The time in deep freeze of’ 
individual glands varied from a few days to six weeks. 

The glands were then a&oetone-dried and finely 
powdered to give 1-80 gm. of dry powder. The 

was extracted with 75 per cent acetone at 
pH 2-0 and the active material precipitated with 
an exceas of acetone, yielding 119 mgm. of ACTH 
with an activity of 2:24 LU. + 26 per oent mgm. 

Olearly this yield of ACTH from human pituitaries, 
namely, 205 u. per gm. of dry powder, ia as good as 
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that obtained from the beet batches of 

despite the greater interval which els 

death and ther collection. The histological lage 
produced in the basophils in Cushing's syndrome’, as 

b coul of oheann Ба то Ad san н dips! 
and in conditions of stress’, provide indirect evidence 
that in man, aleo, ACTH is formed in these oells of 
the anterior h увів. If this is the case, there is 
little doubt that the degranulation of the basophils 
occurring 88 a result of stress must have some 
influence on the yield of ACTH, and this problem 
is in the process of further investigation. 


О. L. Науитт 
Tyaboratoriee, Ltd., 
Newhouse, Lanarkshire. 


B. CRUICKSHANK 
Department of Pathology, 
University of Edinburgh. 
1 A. R. CURRIE 
Department of Pathology (Royal Inffrmary), 
University of Glasgow. 
June 18. 


1 Marshal, J, ML, J. Мар. Med, 84, 21 (1961). 
тара Ба, Loraine, J. ‘A, and Roberts, Н. A., J. Indoria., 


* Crooks, A. O., J. Paih. Baat., 41, 889 (1985). 

+ Laqueur, G. I, Seienos, 118, 429 (1950). 

* Orooke, A. O., and Russell, D. d Path. Bact, 48, 255 (1935). 

* Carrie, A. Ора Foundation Odloqui& on 


and 
ogy, 9 (1964 (ш ihe резе). 


Effect of Glycine on the Survival of Bull 
Spermatozoa in vitro 


Вота, semen for artificial insemination is usually 
stored at 4° О, m media of equal volumes 
of either phosphate buffer 7-4) or oitrate buffer 
(pH 6-8) and fresh egg- me Dader these conditions 
the motility and fertulzing capacity of spermatozoa 
decrease rapidly with time, and in practice samples 
are not used for maemination for more than three 
days after collection. Semen can be succeasfully 
stored for much longer periods at — 79° О. 2, bat this 
technique has disadvantages for everyday © use. 

Since evidence has been obtained that 
bovine spermatozoa are adversely affected by phos- 
phate and aitrate buffers", attempts have been made 
to improve sperm survival at 4° С. by these 
buffers (that is, the non-egg-yolk part of the diluent) 
with other solutions. In this connexion we have 
observed that sperm motility declines leas slowly 
when the conventional citrate buffer (8-2 per cent 
sodium citrate) is replaced by Serensen’s glycine 
buffer (0-75 gm. glycine, 0-58 gm. sodium chloride, 
water to 100 ml)“. Afterwards it was found that 
solutions of pure glycine, with equal volumes of egg- 
yolk, were more effective in bringing about ‘this 
improvement and that sperm survival increased with 
increasing glycine concentration in the non-egg-yolk 
fraction up to levels of at least 4 per cent (0-53 M). 
Data illustrating the improved survival of spermatozoa 
stored in 8 per cent glyome—egg-yolk аз compared with 
those stored in 3:2 per oent sodium citrate-egg-yolk 
are summarized in the accompanying figure. These 
resulta, mean observations on ten split ejaculates 
зт en sic cio banale sud iom ру онун 
motility during is slower in glyoine-egg-yolk 
pent үну: кы -life of the spermatozoa in 
this diluent (as judged by motility) is inoreased 
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by six days. The addition of electrolytes (sodium 
hydroxide, Ringer solution, 0:9 per oent sodium 
chloride, phoepha to and citrate buffers) to the 
glyaine-egg-yolk appears to have an adverse effect 
Gn йрй acide on the other hand, there is 
evidence that the addition of small amounts of 
fructose and small amounts of arginine (which in- 
creases pH) individually increase sperm survival. In 
one Instance a samen sample diluted with a glycine~ 
fruotose-egg-yolk medium appeared good enough for 
insemination after 50 days storage and still contained 
some progressively moving spermatozoa after sixty- 

five days. In all however, there has 
been considerable variation in sperm survival between. 
semen samples. 

Preliminary observations indicate that the survival 
of boar and stallion spermatozoa is also enhanced by 
glycine. 

Tyler and co-workers’ have shown that glycine 
prolongs the life-span of spermatozoa of the sea 
urchin, domestic fowl and bull. The mean half-life 
of bull spermatozoa at 38-6° C. was increased in their 
experiments from 5:9 to 7-2 hours by 0:038 M 
glycine in balanced saline, but there was no improve- 
ment at 4° О, and the effect of glycine m conjunction 
with egg-yolk was not studied. Tyler and Rothsohild* 
found that the metabolism of sea urchin spermatozoa 
is affected by glycine although glycine is not meta- 
bolized to any measurable extent. They suggest that 
the beneficial effect of glycine is due to chelation of 
heavy metals, but if this were a complete explana- 
tion & maximal response would be at fairly 
low glycine concentrations. The present resulta show 
that maximal survival of bull spermatozoa is not 
obtained until the final glycine concentration, ex- 
cluding that originally present in the egg-yolk, is at 
least 0:26 M, and that some property of glycine other 
than На chelating action must be at least partially 
responsible for ita effect. Because electrolytes are 
known to stimulate the activity of mammalian 

spermatozoa and probably, therefore, shorten their 
руун; the favourable effect of glycine as compared. 
with citrate buffer may be due to ite low electrolyte 
content. It is also poesible that as an essential 
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gale Sg ос шуш 
such ag вагоовїпе, creatine and adenosine, glycine 
plays an important part in maintaining the functional 
Integrity of the sperm cell. 

Experiments are now being carried out to determine 
QU cores о шырша oni- thp ыр cs pativy oE 
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Cultivation of Pasteurella tularensis in 
Chemically Defined Media: Effect of 
Buffers and Spermine 

Pasteurella tularensis is generally considered to be 
& fastidious micro i difficult to cultrvate in 
artificial mediata., Tamura and Fleming’, in a pre- 
liminary report, briefly announced the cultivation of 
P. tularensis in a synthetic medium with ococarb- 


oxylase, &denylio. acid, adenosine hin sane grasa or 
adenosine triphosphate as the oritióal growth factors. 


With the strains at our disposal we were unable 


4o demonstrate any growth-promoting effect of adeno- 
wine triphosphate when added to various basal media. 
On the other hand, we observed that addition of 
marge amounts of acid hydrolysates of proteins such 
«aa hemoglobin to a basal medium of 

sodium chloride, salts A and БВ“ 
«апі thiamine, enabled good growth of all the ten 

tested. 


ting affect of obin was 
traced to the hi istidine content of the globin 
moiety. In fact, graded amounts of histidi 
to в basal ав &bove, with vitamin- 


nine 
ml mgm./ml), Ltyroeine (200 ugm.[mLl), di-valine 
KI OP. 

d- as well as d-histidine were found to 
oe as effective, on a quantitative basia, as Lhistidine, 
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Fig. 1. Growth response of P. tulerwarts to graded amounts of 


provided that the medium contained a minimal 
amount of Lhistidine (50-100 ugrn./ml.). This result 
suggested a dual function of histidine : as an essential 
metabolite active in ite Lform only, and by ite 
physico-chemical properties independent of the 


configuration. 

Rince histidine is known ав a potent chelating agent, 
Њ was first assumed that its physico-chemical effect 
on growth may be ascribed to a metal-bi meoh- 
that other metal-oomplexing 

and even рена 
unrelated compounds like glycylglyoine and sodium 
pyrophosphate ae similar growth-promoting 
activity to lend support to this tion 
(Table 1). On the other hand, it was difficult to 
reconcile with this hypothesis the fact that other 
known chelating compounds such as citrate, tartrate 


gro 
position of the medium did not кй тыз affect 


While looking for an alternative and a more aatis- 
factory explanation, it was noticed that all the active 
compounds had in common the property of being 
strong buffers with а pK value of about 8-9. This 
suggested. the trial of other buffers of the same pK 


Table 1, Аттист ON THE GROWTH оу P 
ә sper 170) DE MEDIUM 
80 ot agent was added to 5 mL of bass] medium, 
medium is composed of tbe maniare] 
In the text in of 100 jml), бү 
1 per cant 0-9 per cent 6, salis A and 4). 
was In terms of tn а Ooleman 
at 550 ma 
Buffering agent added Growth (48 hr.) 
None Bb . 
Histidine E 
Histidyihistidine 
Histamine 15 
Glyoyigtyeine 28 т 
бойт уто 30 
pyrophosphate 30 
Tris 26 
Bals A 50 
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Moreover, by imcreasmg the con- 
centration of the hate buffer 
(salta A) & definite improvement 
of growth was achieved (Table 1). 


Fina] dilu&on 
of virus 





Additional proof in favour of the 
buffer hypothesis was furnished by 
the observation that good growth 
could be oorrelated with mainten- 








ance’ of & oonstent pH of the 

medium at about’ 7-7-5, while poor 

growth was accompanied by a rise of alkalinity to 
& pH value of about 8. 

The growth curve in the chemically defined media 
exhibited & prolonged lag period as compared with 
a proteose peptone broth, the final yield being equal , 
in both media. In the search for this ‘lag shortening 
factor’ it was found that addition of minute amounts 
(5 pgm. /то].) of spermine or spermidine eliminated the 
lag and thereby abolished the observed difference 
between the synthetic and peptone medium. In 
addition, the presence of spermine reduced the amount 
of histidine needed. With spermine added, optimal 
and rapid growth oould be secured by merely in- 


the oonoentretion of the phosphate buffer | 


creasing 
to 0:02 М,  Putireeoine, cadaverme and agmatine 
were algo active, but to a smaller extent. 

The mechanism by which spermine exerts ite effect 
is being investigated. Resulta will be presented in a 
detailed report. 


J. MaAaug* 
A. TRAUB 
N. Grossowioz 
Department of Bacteriology, 
The Hebrew University, E 
Hadassah Medical School, 
Jerusalem, Israel. 
Aug. 23. 
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Neutralization of Silkworm Jaundice 
Virus by Human Serum 


Ir is well known that immunised rabbit serum 
neutralizes the virus of silkworm jaundice, but there 
-seems to be no information on the effect of human 
serum. Human sera were obtamed from people work- 
ing on silkworm jaundice wirus and from others. 
Supernatant fluid fern the infected larval blood was 
used as the virus solution. Usually the pups injected 
with about 5—1,000 ml. of 10-* diluted infected. larval 
blood all died from jaundice. The diluted virus solu- 
tion and an equal volume of the serum or distilled 
water were mixed and mamtained at room tempers- 
ture for 80 mm. After this treatment, about 5—1,000 
ml. of the mixture was injected into healthy silkworm 
pups, which were observed for 10 daye’. 

The results (Table 1) show that there is scarcely 
any difference in the neutralixzmg titre between sera 





of people a in work on silkworm jaundice 
virus &nd others. 

But rt was found that tbe latent periods of the 
pup: injected with the serum were shorter than that 
with the distilled water in each virus dilution ав 
shown in Fig. 1 (final dilution of the virus ia } x 10-4), 
Fig. 2 ($ x 10-*) and Fig. 3 (j x 10-*). The latent 
period of the silkworm jaundice virus depends upon 
the virus multiphoation?. Hence, m the case of 
injecting the virus with human serum,jthe virus 
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Fig. 1. Total number of j&undioed alkworme after virus Inoonia- 
tion (fmal diluwon of the virus is ix Iy, Ordinate: total 
Tambe of gilkworms. after virus tnocula- 
lakon by A serum; O-- RE 
x—— х, neutralisation by І serum 


vu. "ual anabon of die virus m p X 10 


Tig. 8. Total number of 
Боп (final dilu&on of 


after virus inocula, 
Mir Ordinate and 


undieed silkwormns after viros moenla- 
uel uo Ordinate and 
abscuee, as Fig. 1 
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increases more rapidly than that with the distilled 
water. boo , it may be considered that tho 
serum contains a viral growth factor. 

Ж. Arawa- 


Virus Laboratory, 
Bericultural ur um ug Btetion, 


Suginami-ku, 
Tokyo. : 


1 Aizawa, K., Bull. Бегіс. May. Sta., 14, 4, 201 (1068). 


Electron-Track Autoradiography of 
Radioactive Frog Embryos 


BETA-IRAOK autoradiographs offer advantages over 
other methods of autoradiography, especially when 
amal] ities of weak emitters such ав carbon-14 
are used". If, in addition, the autograph and tissue can 
be viewed as a unit, a further advantage is gained". 
Such preparations permit detection of the character- 
istic tracks in the oe of heavy background fog ; 
eliminate the problem of spurious interpretation due, 
to the reduction of the silver grains by tissue oon- 
stituents* ; require far lees radioactivity for detection 
than other methods of autoradiography ; 


localization of radioactivity to small areas; 
eliminate matching of tissue and autograph. Beta 
tracks, due to their tortuous path, do not permit 
determination of a point source. 

Radioactive frog (Rana pipiens) ova and embryos 
were produced by injecting sodium formate-“C into 
the gular lymph sao of females, which were then 
induced to ovulate by an intraperitoneal injection 
of pituitaries. Fertilized ova were to 
de , and specimens were fixed in absolute alcohol 
at various developmental stages‘, cleared in oil of 
wintergreen and embedded in paraffin. Serial sections 
were cut at 10 u, floated on absolute aloohol on to 
slides coated with albumen, and dried. 

For preparation of the autographs, the paraffin 
was removed with xylol and the slides dried at 40° C. on 
в warm plate. Several drope of Ilford G-5 emulsion 
gel, melted at 45°C., were placed on each warm 
slide, and the emulsion brushed over the sections 
with & camel’s-hair brush held in a quill. The slides 
were cooled to room temperature to allow the gel to 
harden, placed in & lead-shielded dark receptacle for 
23 days, and then in amidol for 15 min. 
(amidol, 1-5 gm. ; sodium sulphite, 8:6 gm. ; sodium 
bisulphite, 0-5 gm.; distilled water, 500 о.о.). This 
was followed by 5 min. in a atop-bath of 1 per oent 
acetic acid and then for 80 min. in hypo solution 
maintained at 5°C. The hypo was then gradually 
replaced with cold distilled water over в period of 
about 45 mm. The slides were washed in running, 
cold tap water for several hours and dried over- 
night. The emulsion often adheres poorly to plain 
glass, во 5 per oent sodium sulphate should be 
осе ао ааваасаа нше, 
However, if -glass (gelatine-coated ) is 
oes din E ыт о bed- 
«ұівав can be treated just as plain glas slides are 
treated. 

The alidee are best examined with an oil-immersion 
“ens. Emulsion covering non-radioactive areas may 
how an ocoasional electron-track which is regarded 


is ‘background’, but emulsion covering the radio- ° 


n - 
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the tienes 
the ventrinle ; В trebestes the hind 
brun. (x 1,000) 


active areas exhibits many tracks, and oan thus be 
demarcated from non-radioactive areas. 

Fig. 1 shows a portion of the hind bram and ventricle 
from a radioactive stage-21 larva. The tissue is out 
of focus, but can be sean in the und. The 
area in this photograph has at least forty tracks 
distributed m the emulsion over the tissue ; but since 
the tracks arising from the tissue pass into the 
emulsion and lie in several planes, only a few can 
be seen clearly at any one plane of focus. One track 
can be seen in the ventricle at the periphery of the - 
timue; but beyond this area there are no electron 
tracks, and the radioactive area of tissue can be 
distinguished from the non-radioactive area of the 
ventricle. It is problematical that the group of tracks 
seen at ‘X’ come from a common source such aa the 
same oell, but it can be assumed that they arose 
from oells in the immediate area of the fleld viewed. 

The method of preparation outlined here loses the 
fatty substances of the tissue, and thus loses redio- 
activity. Other methods of preparation, such as 
freeze-drying, would preserve these and other soluble 
constituents. Thus, selective flxation and preparation 
might be used to demonstrate the presence of specified 
tissue substances. 
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Properties of the Non-Calcareous Material 
in the Shell of Anodonta cygnea 


Taa shell in the ranchia consista of 6 
number of distinct layers which show s fundamental 
similarity in structure in related regions of valve and 
He. In Anodonia, all parte of the shell, exoepb 

and the fusion and outer layers of 
Boia ы un oie, 
matrix, termed conchiolin, which in sections possesses 
characteristic staining properties. Conchiolm of the 
inner layers of valve and ligament stains typically 
with bamo dyes, outer layer conchiolin dmg 
with acid dyes, and fully-formed periostracum and 
fusion layer usually remain unooloured. 

A number of histochemical testa have been carried 
out on the shell oonahiolin which indicate that it 


by А 
«ботко: к hubs gee cure булы эп 
differs in composition from that in the rest of the 
shell The chitogan-iodine test for chitin’ gives a 


quinone- 

i кш tape Pk vor M Prom age E 
the types of linkages in structural proteins dissolve 
almost comp i 


TES ерте content of the conchiolin protein 
haa been further investigated by paper chromato- 
graphy. Tho shell waa treated in four parta, namely, 
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‘outer’ layer valve (including periostraoum as well 
ав true outer layer), inner layer valve, ‘outer’ layer 
E паа e NL du 
layer) and inner layer ligament. Acid hydrolysates of 
equal quantities Medea cu оа ea tee 
were run -saimultansously on paper chromatograms, 
using phenol/water and butenol/&oetio acid/water as 
solvents, and with ninhydrin. The resulta 
reveal that although the general pattern of the 
amino-acids produced from each hydrolysate is some- 
what mmilar, there are some marked differences in 
concentration (Fig. 1). Tyrosine 18 relatively more 
abundant in the ‘outer’ layers of both valve and 
ligament and phenylalanine ів more, highly oon- 
oentrated in the ‘outer’ layer of the ligament than in 
the inner, ‘Arginine and certain other ammo-acida, 
however, show relatively higher concentrations in 
both inner layers. These resulte, and, in particular, 
the striking similarity in amino-acid content of the 
‘outer’ layers of valve and ligament (Fig. КЕ 
in general with the responses observed to the histo- 
chemiocal testa for amino-acid groupe 
"This work, which will be published fa full Aster; 
appears to provide further evidence for the homology 
established on morphological grounds between the 
layers of valve and ligament. Moreover, the difference 


кузна бөй ol icing ан ы one acd 
out. 
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of the University of Hull for the research scholarship 
which has made this work possible. 


G. E. BaxpHAM 
Deper&ment of Zoology, 
Univergity, Hull. June 29. 
1 Owen, G., a. di С. М NANFA 17L TREES 
! Baker, J. В. Quart. J. 115 (1947). 
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Examination of Soil Micro-organisms in 
their Natural Environment 

Рвюзннт information on the distribution and 
growth of mioro-organiams in the soil has been 
obtained almost entirely by plating dilute soil sus- 
pensions on to nutrient media, the Rossi-Cholodny! 
buried slide technique, Jones and Mollison's* soil 
suspension preparations and similar indirect methods. 
Kubiena* has developed methods of examining soil 
кше чаена oae т вока шш нш ar eB 
-confined to soil surfaces. Bo far 
ing thin 


soopioal examination by transmitted light has not 
previously been applied to the study of soil micro- 
organisms in their natural environment. 

In the present method, standard soil sampling and 
object of keeping the soil and soil mioro-organiums 
as nearly as possible in their natural state. This 
involvés keeping the ee ee уйк le 


are taken in a polythene tube fitted with a detach- 
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ашса фр a мрн аре е сро EM ee 
the staining, drying and bpe processes. 
Steins and wash liquids, if 

the samples by оврШагњу. The sample is rapi 
dried under vacuum and vacuum-impregnated at a 
low temperature by а drip method using a ‘Marco 
Resin’ mixture (an unsaturated ao manu- 
factured by Scott Bader and Co., 

Duc Ui со at ane, De oe le ded 
enough to be cut by the usual rock-slicing techniques 
without disturbance and tough enough for slices 
1 mm. thick to be removed using a fairly slow speed 
(140 r.p.m. for & ten-inch disk) and ‘Oarborundum’ of 
eee The slices are rubbed down to any 

desired thickness and polished using ‘Oarborundum’ 
and water; they are mounted and covered with 
balsem. 


pure oanada 
When sampling and i ion are oerefully 
carried out, there is no le disturbance of 


the soil except for a little drag at the contact of the 
араваси ee ee 
The а 


interstitial space shows that only slight disturbance 
of the conidial chains has occurred during sampling 
and impregnation. 
Sections of sandy loam and. sandy olay loam 

by this technique have a moderate to 

dipende eee db e iba GP See 
hundred microns. Alge, hyphæ and fruotifloa- 
tions, eto., in the soil pores and on the surfaces of 
the mineral particles are clearly viable. ARATIR 
hyphs, difficult to aee under conditions of bright-fleld 
illumination, can be seen more easily by phase- 
contrast midroscopy. Preliminary trials suggeet 
that staining of the soil sample before i i 
may increase the value af the method when fine 
hyaline mycelia and bacteria are to be studied. 
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The whole process from taking the sample to exam- 
ining the finished slide takes two to three days—no 
longer than the standard biological technique of wax 

and The equipment re- 
quired is simple and readily made up from standard 
laboratory materials. А mére detailed description 
of the method will be appearing elsewhere. 
Е. E. 8. ALSXANDEB 
R. M. JAOKSON 
Faculty of Agriculture, = 


The Second Ecdysis of Infective Nematode 
Larves 


ALTHOUGH the second eodysis of certain species of 
nematodes which is known to take 


knowledge of this subject has been gained by placing 
larve in fluid from various parts of the mtestinal 
tract’ ; bub this method has not always been success- 
fal with . However, it hag been reported that 
the fluid plays a part, at least in во far 
as Haemonchus oontorius*, Trichostrongylus colubri- 
forms? and T. rugatws* are concerned. 

At this laboratory the site of exsheathment of 
several species has been studied in the sheep. In- 
fective larve were placed in the contenta of the 
duodenum and ileum, and in- 


in the abomasum, although 
at different rates. Whereas after an hour 90 por 
cent of Т. colubriformie were exsheathed, leas than 
10 per cent of Nematodsrus were exsheathed. 


abo 
Vela’ has recovered exabeathed larvo of this specie 
from the abomasum and amall intestine of the 
With the exception of Nematodirus, larve 
exsheathed very тааз араа шасе 
oces may be comp. in more than 90 per cent. 
However, considerable variations were noted in the 
rate of exsheathment of H. contortus in the rumen. 
papillosus, a oontamingnh in some 
Saltare was obaro a to died тиинде їп Ша туой. 
for more than half an hour. This species is a skin 


rkhelium of the mouth, or alternatively to pass 
ош tho rumen m less than, half ап hed. 


` 
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` It 1а possible that the second eodysis plays a part 
in determining the region of the host's intestinal 


between T. colubriformis and Nematodérus app. m the 
abomasum may be a significant factor in the relative 
these 


mum numbers of T. colubreformés.. 
a host, in which another speoies 


host Further to elucidate these and other 
is in p $ 
thank Mr. MoL. Gordon, of tho MoMaster 
Laboratory, for ful advice, and Mr. F. J. Hamil- 
Aon, algo of the Laboratory, for sasistance 


with the necessary surgical operations. 
R. I. SOMERVILLE 


tion, — 


Occurrence of Paracentrotus lividus 
(Lamarck) in Scotland 
Paracentrotus lividus is a littoral sea-urchin well 
known in the Mediterranean and on the Atlantic 
qoasts of Europe. In the British Islee it has been 


It ів therefore of interest to plade on record that 
three were found in 1989 in the mter- 
tidal rone of the Isle of Muck, Inverness-shire. These 
ceme from two distinct localities and the animals were 
living in situations similar to those inhabited by 
Peoammechinus miliaris in crevices and under stones. 
Poesibly the rock, is here too hard for the urchins to 
burrow as is their habit in во many other localities*. 
The spines, while of the typical le colour, are 
shorter and stouter than in some Irish specimens in 
our collection. The animals resemble oloeely в 

presented to one of us by the late Prof. 
Pr Oran his be cellos ab Loos i Come 


Ерггн A. T. MaoKwaw 


te ORE е: o ac Не Био 


- 3 Otter, G. W., Biol. Res, 7, 80 (193%). 
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- Effect of Alpha-Particle Bombardment on 
Creep in Cadmium Single Crystals. 


vot. 174 


to cause а marked inorease in the rate of ghde under 
certain conditions. The crystals were stressed. во as 
M e See UL ANNI UT De pent Der 

, and increases in rate of to five times were 
partiale sources 
of the creep curve. The effect 

e to the imitjation of ne 
glide planea by the intense local disturbances prod: 

“in the surface of the crystal during the impeot of the 
energetic alpha-particles. 

The preeent creep testa were undertaken to throw 
further light on this hypothesis, and m particular to 
es te E s кетн 
whether a thin oxide film was necessary. , 
apparatus is vary similar to thet used by Adrade 
with the exception that the strain is measured with 


flux of 6 x 10* particles per sq. om. per sec. at the 
surface of the crystal. The flux used by 
was about 1:5 x 10* particles per sq. om. 


per sec 

Tt hae not proved posible io repeat the phenomena 
described by Testa have been carried out 
on both standard (99-8 per cent) and spectroscopic 


duced by oxidizing the clean ‘as-grown’ crystals 
the atmosphere for various lengths of time at 240° C. 
Crystals have been tested with в range of orientation 
iain abu a ee eee 
axis, between 10° and 45°. The effect of lved. 
nitrogen has also been investigated. The majority 
of the specimens have been tested at 0-05 per oent 
per minute—the rate quoted by Andrade—but testa 
have also been made at various rates between 0-018 
and 0-26 per cent per min. The bombardment was 
usually initi&ted after about 0-5 per cant glide and 
the souroes were brought up and removed from the 
specimen several times during the course of a iem, 
amall elongation of the crystal sometimes 
on moving the alpha-particle sources ; this was traced 
to vibration in the apparatus and could be reduced 


the glide planes towards the specimen axis with & 
consequent increase in shear stress, it was obeerved 
that the elongation produced by vibration would 
sometimes cause an increase їп the rate of creep. 
ee ee eee 
the angle d waa large and also in annealed crystals 
` containing diasolved nitrogen. The increase in 
тө uda (eas) по га “wes füdepondens-of he 
position of the &Ipha-pertiole sources. In the majority 
of the tests, however, no change in oreep-rate war 
detectable on bringing up or removing the sources 
from either the clean or the oxide-coated crystals. 
Bombarding for longer periods under no load has 
been found to harden the orystal slightly. 
case the creep-rate of a clean ically pure 
ee eee 
min. after bombardment for 2 hr. It is possible that 
this effect ів due to the oxidation of the orystal by 
the oxygen ions or ozone in the air by the 
passage of the alpha-particles. 


xo. aass October 16, 1954 


A. full aooount of these experimenta is being 
published .elaewhere. i 
M. J. Maxo 


Metallurgy Division, 
дшш ш Research Establishment, 
В Nr. Didoot, Barks. 

July. 8. 


1 Andrade, Ж. N. ба O., N 113 (1945). ' of Metallic 
паде TES Oe Metal Monograph Xo. 12, 133 (1969). 


The *Oxygen-Effect' іп lonizing Irradiation 


Tr is a well-established fact that ionising irradiation 
damages а variety of cells to a greater extent if the 
шыш ме pne ee of Eee рал 
under anaerobic conditions. The mechanism of this 
‘oxygen-offect’ is not yet fully understood. It is gener- 
ally believed! to be due to the deleterious effect оп 
cells by the strongly oxidising radical HO, and, to 
some extent, by hydrogen peroxide, whioh are formed 
on X-ray irradiation in aqueous media containing 
ы as compared with the leas powerful OH 

which, in addition to reduomg чн 
atoms, is formed on irradiation in nitrogen. 
exception, so far, is a bacteriophage, for aon 
evidence has bean adduced' that it has в far greater 
sensitivity to reducing than to radicals. 

In the work, which is reported here, bacteria 
representing strict and facultative вегорев and 
anaerobes, as well as some yeasts, were exposed to 
X-rays in order to study whether the ‘oxygen-effect’ 
requires the maintenance of normal respiration during 
irradiation and whether it bears any relation to а 
pertioular type of cellular metabolism. 

Known concentrations of washed oells, 
in phosphate buffer + glucose, were irradiated (190 
kVp., no added filtration, dose-rate 6:5 х 10* r./min.) 
at of 6۰5-26۰0 x 10? г. (1-4 min. irradiation). 
The liquid phase, during irradiation, was either free 
from dissolved oxygen (the gas space containing nitro- 
gen or hydrogen) or it was in equilibrium with oxygen 
of decreasing percentage (100 per cent oxygen; 
20 or 5 per cent oxygen ın nitrogen). In some experi- 
ments with 20 per oent and 5 per cent oxygen the 

was replaced by carbon monoxide. Imme- 
diately after irradiation a known amount of oells was 
transferred either into fresh buffer solution + glucose 
or into & nutrient medium in manometer flaske, and 
the rate of some metabolic processes measured for 
up to ten hours. These included: oxygen uptake, 
carbon dioxide production, aerobic and anaerobio 
fermentation or acid production and utilization of 
hydrogen (Vibrio desulphuricons) In a nutrient 
medium the increase, for example, in oxygen uptake 
or anaerobio acid production with time is propor- 
tional to the іпсгваве of dry weight of bacteria, that 
is, it is a true reflexion of growth. 

None of the metabolic reactions measured waa 
significantly affected by irradiation, when measured 
in washed non-growing cells, except aerobio fermenta- 
tion of baker’s yeast, which was slightly inhibited. 
All cels examined, however, when transferred into 
growth-promoting mèdias, showed an 'oxygen-effeot', 
that is, a stronger mhibition of growth on irradiation 
in presence than in &beenoe of oxygen. The relative 
sensitivity for oxygen-treated as oo to nitro- 
gen-treated samples was approxi y threefold for 
aerobic cells, which agrees with data in the litera- 
turei4, It was much greater, however, for a strictly 
anaerobic organism (Vibrio desulphuricans) and for 
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spores of an aerobio organism (B. subtilis), which were 
not affected: by irradiation of up to 26,000 r. in 
nitrogen, that is, they gave rise to vegetative forms 
at the same rate as the controls, while growth after 
irradiation in presence of oxygen (air) was strongly 
inhibited. 

In the овве of Sarcina lutea it has been possible to 
abolish almost completely the ‘oxygen-affect’ at doses 
up to 26,000 r., if call respiration was inhibited by 
мартын pdisons during the irradiation. Thus, 

after removal of the poison, the oella behaved as if 
they had been irradiated in nitrogen, when judged 
by the degree of growth inhibition and subsequent 
rate of recovery. The effective inhibitors were carbon. 
monoxide, potassium cyanide, hydroxylamine and 
sodum arde. Ursthane did not diminish the 

‘oxygen-effect’. 

The mode of action of the effective poisons in their 
role ag respiratory inhibitors is known'-*. They all 
block hydrogen transfer through the respiratory 
enxymio system by combining with cytochrome a, 
and stabilising the remaining respiratory enzymic 
chain in the reduced form. Takmg this mode of 
action ав & guide in advancing & possible explanation 
for the ‘oxygen-effect’ in irradiation, it is suggested, 
at least for this bacterium, that the enhanoement of 
irradiation damage (1) involves the enzymic гота 
tory mechanism, (2) requires at leasb part o 


аан tory chain to be in the oxidized form 
iation. This makee ib le that the 
es haa been caused by в oing agent. 


Tu. rer D DE Сей шше шй NOE, Mi 


E d 


1 Hollaender, А, “Symposium on Radiobiology”, 285 (Chapman and 
Hall, Т44., London, 1052). 

s mm KL, "Rad:adon Chemistry”, Gen. Discuss. Farad. Вос., 

з Gray, L. H., Bri. J. Rediol., 96, 600 (1963) 


Vi d Eu I вен, 


3 Alper, Т, Brit. J. Radiol, $7, 50, Бушр 1052 (1054). 
© Abert, M., and Alper, T, Nature, 173, 987 (1084). 
'Keflln, D. Mryn, Basnnforechung., 8, 230 (1033). 

з 

в 


р 
Kalm, D., and Hartree, И. F., Proe., Roy. Soe., В, 197, 167 (1939). 
and Slater, А. O., Brit, Med. Bul., 9, 80 (1063). 


Effects of Crystallization on the Glass- 
Rubber Transition in Polyethylene 
Terephthalate Filaments 

Мотліғш.Амикт yarn spun from polyethylene 
terephthalate polymer (“Terylene’ polyester yarn) is 
non-crystalline and almost unoriented. After draw- 
ing, it becomes highly oriented and moderately well 

ized}, and in this state at room temperature 
it has a high initial tensile modulus, and recovers 
almost completely from strains of up to 1 per oent’. 

It haa recently been suggested? that the mechanical 
and electrical transitions m & number of substituted 
acrylic polymers are characteristic of the molecular 
structure: the resulta which аге here of our 
investigation into the tensile viour of poly- 


polymer can be considerably modified by molecular 
orientation and crystallization. In particular, а oon- 
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siderable movement of the idoneo dé transition 
point’ has been noted. 
А temperature-range of 20°-180° О. and frequencies 
from 10 o.[g. to 10* о./в. have beer used, the 
-&nge being divided into ‘three sections to 
use of convenient tal methods. 
At low frequencies (10-* o./[8. to 10 o./a.) forced 
vibration waa used for obtaming the load-extension 
hysteresis loop for strain amplitudes of up to 1 per 
oant. In the mbermediate range (10 о./в. to 500 о./в.) 
the decay of free oscillations of в mass s Lopes 
by the yarn їз observed, while for still 
quencies a аг wave pulse propagation i: 
nique is Since experimental limitations 
demand iu E amplitude with RM UE 
Жошолу ОЕ vibration, Si de nob дойт 
igre oa pe at aca der ie 


ja 
range; but there does appear to be 
mable agreement in regions of overlap. 

The low-frequency range has been chosen for a 
detailed investigation of the effects of frequency and 
physical structure on the glass-rubber transition 
using а constant stram amplitude of 0-7 per cent. 
The load-extension loop is an ellipse, the slope of 
the major axis and the width being determined by 
the Young’s modulus and the phase difference 
E n eee ы extension (loes 

iy quss Cae рою oe ee ev 
ERE: determine the position and 
nature of the transition. 

For all the yarns tested, the modulus decreases 


with increasing te ке en ио 
becomes i y out ie lied 
m di foot of ulus- 


uu) T dE жазы сиз 

anoe decreases again. In undrawn, amorphous fila- 
нения 'glase-rubber' transition is sharply defined 
by a drop of a factor of 100 in Young's modulus, 


5 





whereas drawn crystalline filaments have a much 
broader transition with only a fourfold drop in 


Increasing frequency 

the modulus and change the loes angle in the transition 
region, во that the maximum logs angle occurs at & 
higher temperature. For undrawn amorphous or 
slightly orystallme filaments this shift in loss peak 
is about 8-5? О. per decade, corresponding to an 
apparent activation energy of 170 k.cal./mole, 
whereas for highly crystalline drawn filaments the 
figures are 7° O. per decade and 90 k.cal./mole. 

Increasing the crystallinity of undrawn yarn resulte 
in a broadening of the loes angle curve and & shift 
of ita peak towards higher temperatures, together 
with a considerable reduction in ite peek value, while 
the Young's modulus at Ботев above the 
transition region is consi ly increased. The 
curves are further modified in a similar way in the 
more highly crystalline drawn yarn, the relative date 
being given in the accompanying table. This briefly 
summarizes the major influence of orientation and 
crystallization upon the physical з the two 
effecta, however, cannot be comp ted 
owing to their close i enoe. The 
shows the effect of crystallinity and orientation on 
the loas angle- ture curves. 

It is hoped to publish this work in more detail 
elsewhere. 

D. W. Woops 


“Жалы ту. and Thompson, A. B., Proe Hoy. Soo., A, $31, 541 
* В., ‹ Polymers", 496-59 (Hisevier Pub- 
ве ани о from cd 

«ag p ms N and Reddish, W., J. Polymer 58. 13, 
1 Cobbs, W. IL, and Burton, В. I., J. Polymer Sei., 19, 875 (1963). 


Magnetic Pe dr, of Vanadium 


Wn have found that the reduction of vanadium 
pentoxide (V,0 „) ав described below gives a form of 
vanadium oxide (VO,) which has not the magnetio 
discontinuity (at 341° К.) reported in the literature!" 


wder. Oxide 


nitrogen a&ümoep 
compositions were checked from (i) the loee in weight 
on reduction from the pentoxide, (ii) the quantity of 
пуаш шеш шшщ, O a 
before and after measurement. 
The oxides were examined in the range 20°-450° О. 
and the values of mass susceptibility y» of the 
vanadium oxide present, assuming them to be mix- 
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tures of VO, and V,O, were plotted for eech oxide 
and above 845° К. were found to obey the Curie- 
Weiss law : 


Only slight discontinuities wête noted at 340° K., 
and: the values of 0 and pp (derived from Cy) for 
the УЧ ion were im the 0 = — 850° to 
— 450^ K. апа pp = 1:8 to 2-2 Bohr magnetons 
for observations above 345° E. The reeults are 
plotted in Fig. 1. 

"Than. тапка "Wale. hot honan vidt "ae 
Mor nod valine ot gap re Todos Mapi only state 
of V* 

The actual values of ym were generally too high 
(for example, VO,.,5 Xm = 9:15 x 10-* at 885° K. ; 
11:15 x 10-*a5845* K.; and VO,., Xm = 18-0 x 10-* 
at 885? K.) for these oxides to be mixtures of V,O, 
and V,0,. They show no fi tism. 

When the oxides VO,.,-V O,. were fused at 750° О. 
in nitrogen, or V,O, and V,O, were fused 
in the te proportions at 750° O..in ni 
in в ed silica tube, the resulting 


oxides had large discontinuities in Е ае 


341° К. similar to, but more 
reported by Perakis and W 


through 341? К. The V** ions in these oxides gave 

ы. to —1,400°K. and рв = 2۰8-8۰1 

above 845° К. The value of pp = 3۰0 

emenda to the preeenóe of an unquenoched 

contribution in addition to the spin contribu- 

e ‘The values of ym for VO,.,, were 1-2 x 10-* 

at 885° К. and 7:75 х 10-* at 345° K. with the main 

discontinuity at 841 + 2° К. The results for sintered 
oxides are plotted in Fig. 1. 

The existence of & sharp increase in electrical 
oondu ‘and a decrease in thermoeleotrio e.m.f. 
(cold function negative out), when the tem- 
perature rises from 880° to 850° K., has been noted 
fot the fused VO,.,,. No sharp changea in these 
properties have been observed for the powder form 
of this oxide. 

These results suggest the axistence of two different 
forma of VO,, depending on whether the oxide has 
been sintered during preparation or not. This is in 
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HOS АШ а оаа о рва кап Kapa оп CA 
oxide prepared by sulphur dioxide reduction o 

pentoxide. Weare unable to agree with these authors 
taat VO i formad: i s Jarian pros а эшш 
we have prepared at 4807-640" C. all analysed as 
Va4O, (allowance being made for any sulphur 


‘dioxide adsorbed on the final oxide). Rate measure- 
mente indicated that some sintering oocurred between 


600° and. 640° U., however. 

It would appear that oxygen can be removed from 
the V,0, lattice until the composition VO, is formed ; 
but the rutile structure is not attamed unless the 
temperature is raised above about 620° О. 

The results of Perakis and Wucher! suggest that 
thé oxide they examined was a mixture of the two 
phases, and the non-reveraible curve obtained on 
cooling after heating either oxidation or 6 


suggests 
change in the proportions of the two phases. АП our 
curves were reversible on cooling, except when the 


* Perakis and Wosbee, O.R. doed. Boi, Peri, 435, 854 (1952). 
* Flood and Kappa J. Amer. Chem. Sos., 69, 908 (1047). 
* Tidtard, Rep. Prog. Phys, 17, 201 (1054). 


Simple Automatic Fraction Cutter 
Тнв automatic fraction cutter described below is 
of extremely simple end expone m боты 
and yet works as efficiently as any commercial model 
In oontrast to those which have been described 
previously’, where & twisted string provided motive 
power, this cutter uses a descending w which is 
not only more dependable but also can be readily 
adjusted. ` 
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The column delivers into a small siphon айса 
to one end of & balanoe beam, and а oounterweight О 
on the other mde of the beam is used for adjustment. 
A mercury switch clipped to the top centre of the 
beam makes contact when the weight of liquid m 
the siphon tita the beam. At the moment contact 
is made, a relay A underneath a trolley of test tubes 
алин е and етен B. small current, 
Switches this off very quickly . The trolley 
is moved along one division in this time by & weight, 
W, and pulley system. The siphon empties shortly 
after this, thereby ‘releasing relay B; but this 
aimply switches off the current and there ia no move- 
ment of the trolley. During this time, and while the 
siphon is refilling, any last drips from the siphon are 
collected in the same tube. 

The trolley in use has only sixteen holes drilled 
for teat tubes spaced li in. apart. The design of 
the trolley may eaaily be modifled to teke more tubes 
or even flasks if a larger volume is required. Beneath 
the holes a strip of į-in. steel haa been drilled and 
tapped for 16 6.B.A. ‘cheesehead’ bolts which oan- 
nect with the oatoh of relay A. 

The volume that the siphon delivers can be adjusted 
_ with glass beads, and the oounterweighb moved 

zs P. J. Онгмох 


Northampton. College of Technology, 
dicas i в Avenue, 


1 Randall and Martin, Біродет. J., 44, Н (1949). 
*РЫШра, Natwe, 194, 544 (1040). _ > 


Measurement of Small Differential 
Pressures at Low Absolute Pressures 


Is the cours of а study of the flow of gases 
powders at reduced preasures, ib was necessary to 
able to measure pressure differences of the order of 
1-60 microns mercury in the &beolute pressure range 
1-100 microns mercury. Such small pressure differ- 


measured. 
gauges, and the method has bean reported 
Tt was found that pressure differences of в small 
order could not be accurately measured using two 
separate MoLeod gauges, even when а cathetometer 


ane 1) consists basically of two 
Mcleod bibo sonnet on cach and of a capillary 


driven by the atmospherio pressure fills the bulbs 
and encloses the volumes of gas above the level YY. 
The final mercury level ia reached at XX (approx- 
imate height of mercury 76 om.). Thus the gas which 

y occupied the bulbs and capillary tubes up 
to the level XX is 


pressure about twenty times, which waa easily read 
with the cathatometer. 

ырш оро еи рш ee 
Let the actual pressure drop Ap = P4 — Pp. 


NATURE 


October 16, 1954 


MOE 174 





Left-hand side : кетон о ا‎ 

between the levels XX and YY. 

Vi = volume of capillary between X X and oil level. 
1 hand side: V, = volume of bulb + capillary 

акеле level шш К 

= the volume of capillary between XX and 


When the gas is compreesed by raising mercury 
jio ihe bulbs and dp to the love XX, the following 
relation applies : 


Pa (V, + Va) = Ра'У,; that is, Py! = TtT pa 
a 


Pap (Vas + Р) = Рв'У,; that is, Py’ = PY, 
z 
If V, ~ V, and V, ~ V, and V, «& Vi; 
Ар = Ar. 


: NE e Ap can be magni- 
fled by the ratio of the volumes of the bulb to that 
of the oepillary manometer. xw 

When (И, — V4) and (V, — V) are not zero, then 
a plot of Ap’ versus Ap at different values of Pp 
will give the vahie of the expression : 


(Vs — Va) + (Vu — Vi) 
e 


The differential pressures at low pressure may thus 
be obtained either from the final equation or from & 
graph. and oonverted into the mercury readings 

the known dengity ratio of mercury to the 


In order to ensure complete pressure equilibrium, 
a period of j-1 hr. was allowed to lapse between the 
compression of the gas and the final measurement oí 
the oil levels. The method itself gives very re- 
rc ddp T 


ol 


D. I. Garran 
А. G. Моннон 
Research and Development Dept., 
British Co., Ltd., 
Morden 


London, B.W.18. July 9. 
2 Knudsen, Ann. Phys., #8, 099 (1909). 
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NPOWER AND INFLUENCE IN THE 


' MODERN STATE 


НЕ autobiography which Lord Beveridge pub- 

lished last year under the title “Power and 
Influence"* is, like that of Lord Reith published 
earliert, of historical interest. Both books fail to 
throw as much light aa might have been expected on 
the developments with which their authors are most 
closely and enduringly associated : Reith, because 
his greatest achievement was to him of little interest 
oompared with his brief career m ministerial office ; 
Beveridge, in part, because the origins of the Beveridge 
Report were 16% to be told more fully in Lady 
Beveridge’s subsequent book. They are, of course, 
authoritative in their particular flelds, but through 
them both runs a note of disappointment and frus- 
tration. While this may sometimes lead the reader 
to вак questions about our ability to make use of 
talent, it also mduces reflexions on the theme around 
which Beveridge in particular bas written his book, 
and indeed about the whole nature of government, 
the way it works, the limita of sutocraoy and 
democracy, the place of the expert m democracy, the 
efficacy of discussion and persuasion and the adapte- 
tion of society to the new powers and influences to 
which it is subjected by technological change. It 18 
not the frustration, which Reith and Beveridge are 
inolmed to take tragically, that leaves the dominant 
impression, but the deeper issues that are opened up 
by the title Lord Beveridge chose for his book, and 
that lie at the root of the functioning of democracy 
in a world in which such immense concentrations of 
power are possible. To the questions of leadership in 
the modern State, the source of power and the 
process of influence, Lord Beveridge’s book is highly 
relevant, and it may be surmised that if either he or 
Lord Reith were induced to lecture on leadershrp, 
they might contribute some dicta at variance with 
those hitherto enunciated in the Walker Trust 
Leotures. 

The conceptions of leadership which find expression 
in these two books, to some extent complementary, 
are indeed imperfect or incomplete. Lord Beveridgo 
does not seem to appreciate how closely this question 
of leadership is related to his theme. Power, as he 
uses the word, means ability to give to other men 
orders enforceable by sanctions, punishment or control 
of rewards, and—especially the power of government— 
the making and enforcing of lawa, using the instru- 
ment of fear. He recognizes that if power is to be 
used for good, ıt must be guided by reason and 
accompanied by respect for other men, and that in 
any advanced society there is also the power of 
money, working through self-intereet—greed rather 
than feer., By mfluence, on the other hand, he means 
changing the actions of othera by persuasion and by 
appealing to reason or to emotions other than fear or 
greed; and to him the instruments of influence are 
words, spoken or written, while for influenco to bo 

* + 
au ene Тайке: By Lord Beveridge, (London: Hodder 


† “Into the Wind”. Ву Lord Reth. (London: Hodder and 
Stoughton, 1949.) 25. P 
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for good it must rest on knowledge. Influenoe, in 
fact, is set in antithesis to power as the alternative 
means of getting things done. They are not seen as 
complementary. Influence, it is true, is not govern- 
ment, but Lord Beveridge suggests that the pursuit 
and exercise of power do mot consort naturally with 
the pursuit of knowledge or the appeal to reason. 

Power as & means of getting things done appeals 
to that which men share with the animals, to fear 
` and to greed ; it leads those who wield it to desire it 
for ita own sake, not for the service ib may render, 
and to seek its continuance m their own hands. 
Influence, on the other hand, he argues, as a moans 
of getting things done, appeals to that which dis- 
с tinguishes men from animals ; and the way out of 
~ the world's troubles to-day is to treat men as men, 
to enthrone influence over power, and to make power 
revocable. It is no longer more knowledge that the 
world chiefly needs: power 15 now in the hands of 
men whose intentions, by any standard of respect for 
humanity, justice and freedom, are suspect. 

Although Lord Beveridge considers the heart of 
- the world's problem to-day is to find the right means 
of controlling the exercise of power and securing & 
. place for influenoe, and asks some pertinent questions 
about democracy and the exercise of power in a 
сше by particular groupe, his antithesis 

between power and influenoe seems to lead “him 
astray. It was one of his own staff at the London 
Bohool of Economica who laid it down as a principle 
of legislation that the channels of ament could not 
be dug too deep, and the problem of the responsible 
exercise of power turns in part on this question of 
assent or persuasion and discussion. Z 

Even more, it turns on personality, and this factor 
Lord Beveridge tends to discount or ignore. When 
he writes, “to use on administration the time of a 
great teacher or researcher is misuse of rare faculties ; 
It is misuse which men of the highest gifts as a rule 
take care to avoid”, he is directing attention to a 
danger to which soentists at least, as Bir Cyril 
Hinshelwood’s address at the British Association 
scious. But it is only one side of the truth. Harm and 
waste would equally result if no such men brought 
to the task of administration the imaginative insight 
which only their genius oan confer. Government is 
more than administration, and administration is 
something more than the mechanical organization of 
work, the breaking up of complex tasks into simple 
processes, the assignment of responsibility and the 
provision of means for accomplishing the task 
aamigried, to which Lord Beveridge appears to limit 
his conception. 

In this mechanical aspect of administration Lord 
Beveridge himself excelled ; but the government or 
leadership of men demands also something else, 
which John Buchan expfeesed so admirably in his 
lecture on Montrose and leadership and which, more 
prosaioally, ig embodied in Lieutenant-Commander 
А. Н. Leighton's principles for the governing of men. 
’- This communication of purpose, this vision or con- 
iegion of greatness із the -өввепое of leadership, and 

it springs from that indefinable personality in which 


NATURE 


“October 23, 1954 


Lord Beveridge is not interested as such, for all the 
affinity between his own definition of the art of 
leadership—‘‘making common men do uncommon 
things’ —with that of Buchan. That factor cannot 
be ignored in any study of government, of the 
relations between power and influence. Without it, 
Integrity, intellectual ability and the capacity for 
sustained. hard work oan be ineffective—the tools of 
tyranny aa readily as of freedom. Nor without ib is 
experience alone likely to engender that sense of 
timing and of what 1s appropriate and possible which 
lies at the root of wise administration and govern- 
ment by consent. To arrive at а solution of this 
problem of power and influence, we must at least 
consider the proceases by which such “are 
developed or &otjurred and algo the conditions under 
which they are most effectively exercised. No reader 
of Lord Reith’s “Into the Wind”, for example, could 
imagine that the author waa lacking in personality, 
or that he underrated the factor which Lord 
Beveridge discounts. The оше to Lord Reith’s 
frustration is to be sought rather in the conditions 
in which personality is exercised, and his boak might 
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. equally sugges’ an inquiry into the nemesis of power. 


The right relations of power and influence turn as 
much on this question of personality as they do on 
the relations between knowledge and power. The 
task of government аф any level to-day, from the 
international to the local level, involves increasingly 
the wise use of experte. Decisions and policy must 
be based on accurate knowledge and technical oon- 
siderations, though not solely on these. If, however, 
auch considerations are ignored, or the facta wilfully 
disregarded, disaster may well ensue. 

The real challenge of the atom bomb or the hydro- 
gen bomb comes into this context; only secondarily 
is it & moral challenge. Primarily it is & challenge 
to the hard thinking required to reshape institutions 
and policies to take full account of facts that do nob 


-oonsort with the form or practices in which ideas or 


prejudices have been expressed. If the expert is to 
be used effectively, he must himself give some atten- 
tion to the expression of his ideas and to the per- 
suasivences with which he presents his conclusions as 
to the kmd of policy that his expert knowledge 


For this reason we require not merely experte, in 
spite of our need of more expert knowledge than 
ever; we also need men and women with personality, 
with faith and courage. It is curious that Lord 
Beveridge, who recognizes clearly enough that, behind 
his- theme of power and influence lies this factor of 
change and the shaping of institutions and society to 
meet the needs of & new situation in which action 
and policy must be determined by knowledge and 
not prejudice, sees a somewhat false dichotomy 
between the scientist and the administrator or 
statesman. His view that the scientist is necessarily 
unpraotioal and indecisive will certainly be chal- 
lenged, nor does it follow that those whose whole 
energies are spent in advocating some practical 
reform need be unscientific. The latter depends in 
pert on whether the reform they advocate is based 
on knowledge rather than prejudice or whim, and in 
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part on the outlook their trainmg has given them. 
If, indeed, members of Parliament cannot be scientific 
and ımpartial, the prospects of democracy are indeed 
dim. 

Lord Beveridge, it is true, insiste that to acquire 
something of the scientific spirit is vital, and one 
remark he makes in relation to the chairmanship of 
the Unemployment Insurance Statutory Committee, 
which he held during 1984—44, is apposite: “In a 
world of regulations and controls 15 seems increasingly 
worth while to give to those subject to control в 
chance of expressing their views neither to a pre- 
occupied Minister nor to a permanent official, but to 
a body of just men with ішпе and independence and 
the right of making their judgments known". He 
«Bees, in fact, as the title of his epilogue tells us, that 
democracy, which has nothing to say about equality, 
but refers solely to power and the control of power, 
is a matter of mental climate. What he does not 
fully recognize is that the real issue is between two 
pdifferent tempers of mind—the spirit and temper of 
accommodation and the spirit and temper of intran- 
ssigence; and his view of the way in which such 
Wolimates of opinion are formed and changed is oolour- 
less and mechanical, lacking the vital quality of 
personality. 

That quality is important, moreover, for yet 
«another reason. The extent to which technical 
actors enter into sound political decisions means 
«that the efficiency and even the possibility of govern- 
ament depend upon the removal of many such 

decisions from the range of popular choice. Even 

mwhen the electorate is competent to make a sound 
choice, security considerations, as, for example, in 
ҜҺө development of the hydrogen bomb and other 
atomic weapons or guided missles, may make rb 
Imposible for the electorate to be given all the 
information required as a besis for wise decisions. 
Го some extent that applies to its representatives in 
Parliament, and that is one reason for viewing with 
xonoern the growth in power of the political party 
system and the tendency to restrain Government 
»oliey and decisions within limits set by purely party 
»odies outaide Parliament rather than on the oor- 
orate feeling of Parliament itself. 

What has to be recognized is that any such removal 
wf decisions from the control of Parliament exercising 
«ів corporate sense of the publio interest ia just aa 
—eel a threat to liberty as the domination of Parlia- 
ment by a single elass or party. The distinguishing 
meature of the British constitution hitherto has been 

he practice of government by discussion between 
epresentatives who both possessed the confidence of 
he people and were free from their detailed control. 
f a new system 18 to be evolved or substituted m 
which decisions and policy are determined by tech- 
ical considerations and expert knowledge, whether 
<cientific or nob, the implications must be faced and 
n attempt made to solve the problems of persuasion 
nd consent. Failure to do so will destroy the spirit 
f accommodation and lead to intransigence and 
granny just as surely as the attempt to make 
“arliament the instrument of а single class or section, 
Mérilixed against the conception of the publio interest. 
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There is a further point also which Lord Bevoridge 
has miased. Whether power is gained by accident or 
design and wielded brutally or responsibly, influence 
can only be won, and it is exercised continually by 
personal impact: ıt is dynamic not static, ав so many 
professional aseociations forget. This point has a 
vital bearing on the responsible exercise of power 
and the place of the expert in government, land 
Sir Ernest Barker’s analysis in his ‘Reflections 
on Government" goes much deeper than some 
current discussions on the adaptation of Parlia- 
mentary procedure and organization to the needs of 
to-day. 

In the first place, we need to distinguish between 
the authority of the expert and that of the govern- 
ment itself. The first resides in the knowledge of the 
expert in the particular fleld in which he is qualified, 
and within which he has both the right and the duty 
to speak. It is an authority based on knowledge, and 
limited to that particular subject. The second 
resides in the competency of a person or body of 
persons to issue compulsory orders m the political 
field, and depends on the fulfilment of the conditions 
under which it was given and the oogency of thoeo 
conditions in changing political circumstances. It 
depends scoordingly to some extent on sound judg- 
ment, based on experience, rather than scientific 
knowledge, sa to the continuing validity of the 
conditions under which the authority was originally 
given. 

While the personal factor comes in at this stage on 
the political or government pide, on that of the 
scientific expert it comes in st a different level. 
First, information, however authoritative m regard 
to even the moet mportant particular fleld, must 
necessarily be compared with, and adjusted to, 
information in regard to other fields. No issue in 
polrtios falla withm one field of science and one only. 
It is here, however, that the olam of the scientific 
expert is commonly misunderstood. It is not a claim 
as such to a place in the task or authority of govern- 
ment: it is a claim that those responsible for tho 
task of government should be qualified and com- 
petent to assess the signifloanoe of particular scientific 
or technical factors, and to evaluate them along with 
the other factors involved in matters of public 
policy. 

Second, not only is the information suppliod by 
the expert in regard to his fleld confined on the whole 
to knowledge at that particular time: in the main 
ib deals with measurable things, with questions of 
fact. It is quantitative and is not intended to solvo 
problems of action, other than setting limits within 
which action is possible. The solution of such 
problems, which is the вак of government, depends 
on more than the measurement of data and the 
results which such measurements can give. It may 
involve also the extrapolation of data to assess the 
probability of change within the time factor involved 
in political action. It involves at least a process by 
which the different but immeasurable claims of right 
and acknowledgments of duty are made sufficiently 
oommensura&ble for adjustment to one another and 
are set to give Information about themselves and in 
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mutually acceptable solution. 

Obviously, the scientist can only make his full ` 
contribution through those who possess not only an 

ing of the way in which science works, 
but also sufficient knowledge to assess the validity of 
recommendations coming from within a particular 
fleld. Such persons must combine personality with 
` their general or particular scientific knowledge, and 
they must aleo have & clear perception of the limits 
of scientific and technicdl knowledge and of the 
way in which the methods of open discussion and 
voluntary agreement function in в parliamentary 
democracy. 

As Bir Ernest Barker points out, democracy which 
reste merely on the will of numbers rests merely on 
-force. When, for example, a parhamentery govern- 
ment ceases to take socount of public opinion or of 
perliament as a whole and reflects purely the views 
and wills of the party in в majority, it verges on the 
autocracy of a totalitarian regime. It ceases to be a 
democracy in the sense m which that word has 
hitherto been employed in Britain. The force which 
democracy can employ is inadequate merely as force, 
because democracy must consort with, as it is based 
upon, the free and full development of personality. 
Tt is not the majority, as & majority, that matters, 
but each human being ав such; and the form of 
government which we have to find to-day is one 
which во far as possible elicits and enlists the thought, 
“will, and general capacity, not of a majority but 
of every member. Such a government depends on 
mutual interchange of ideas, on mutual ortticiam of 
the ideas interchanged, and on the common and 
agreed choice of the idea which emerges triumphant 
from these processes. In such a government the 
influence of the scientiflo expert can be exerted in 
the way that is required and that consorts with the 
method of воепое Иге. It wil be a government 
which reete not on force or on numbers or even on 
knowledge, but on the spiritual quality of the pro- 
ceases by which it operates; and the effectrveness 
with which it works depends above all on the per- 
sonality of those to whom the functions and authority 
of government are entrusted and the persuasiveness 
with which they oan continuously enlist the under- 
standing, goodwill and participation not of a 
minority—or even of a majority—but of all the 
governed. ` 


DE BROGLIE ON QUANTUM 
THEORY * 


The Revolution In Physics 
A Non-Mathematical Survey of Quanta. By Louis 
de Broglie. Pp. 810. (London: Routledge and 
Kegan Paul Ltd., 1954.) 18s. net. 
Бө DE BROGLIE has а unique place in the 
соо еее ааа 
thesia of the wave character of 
aterial end шы and thereby initiated the great 
movement of thought eee арасат а 
the ‘old’ to the ‘new’ quantum theory. His ideas 
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also led directly to vital technical developments 
represented, in particular, by the invention of the 
electron microeoope. Smoe then, besides carrying on 
hus own scientific work, he has taken a leading part 
in scientific education and administration in France. 
In addition, he has attained eminence as a screntiflo 
writer. The present book is в translation by Ralph W. 
Niemeyer of one of his moet notable expository works 
(with oertain additions). , y the main text 
was written in 1986 and revised in 1946, and a few 
sections added in 1952. 

The book may be described as an exposition, 
following the historical development, of the whole of 
quantum theory ' excluding (apart from brief refer- 
ences) the modern quantum theory of figlds and 
modern nuolear theory. The treatment is strictly 
non-mathematical, but some I indication 
is given of the mathematical structure of the theory. 
The work will appeal to several olasees of reader. 
Presumably it is intended primarily for the general 
soientiflo reader, other than the mathematician or 
physicist, who seriously wante to understand the 
‘evolution in physios’’ that has taken place in the 

oentury. Such: a reader wil ba well токалы 
or the attentive study that the author's thorough 
explanations invite from him. But, since something 
ike Шарл туше aad васее ee чил 
physics must always be neoeesary, not only for the 
sake of their appropriate applications, but also on 
account of the very nature of physical experience, it ів 
essential to understand as well as may be the relation 
between these two systems; and since a special 
feature of the book is the statement of this relation 
as it stands at present, it should also be of much 
service io the present-day student of physice. 
Finally, in view of the central part played by the 
author himself, the book has special significance aa a 
historical record. In this regard, it oan be read as 
an interesting lement to the recently published 
second volume af Sir Edmund Whittakewa 
of the Theories of Aether and Electricity”, which 
also supplies the documentation not included in 
M. de Broglie’s &ooount. 

Evén in describing his own accepted contributions, 

иаи т 

reserves this form of expreasion for the 
о; of & few individual speculations and 
critioiams. These serve to remind us that, great as 
have been the successes of the theories described, 
the “revolution in physics” must never be assumed 
to have resulted in a settled 

W. H. MoCnma 
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AN ASSORTMENT OF- PROTEINS 


The Protelns 
Chemistry, Biological Activity, and Methods. Edited 
by Hans Neurath and Kenneth Bailey. Vol. 2, 
Part A. Pp. x+661. (New York: Academic Prees, 
Inc.; London:  Aoademio Books, Lid. 1954.) 
14 dollars. 

HE nine articles that make up this third volume 

of a four-volume work are, for the moet part, 
good; the information contained in them is well 
selected and the authors generally app roach the 
statements they aro reporting in а pleasantly oritical 
manner. It ів therefore more than important 
to consider what the advantage is of having all the 
articles bound together in one volume, for the oon. 


October 23, 1954 


sequent restriction on their distribution would matter 
leas if it were not во obvious that much valuable time 
has gone into the writing. Papers реа anpor higgledy- 
piggledy in scientifio journals by tion; because 
their classification would probably involve the editors 
in unnecessary argument; and because separate 
reprints are generally looked on by librarians as 
awkward things to handle. Some of the same argu- 
ments justify disorder in annual reviews and similar 
publications; their contents are united by ther 
ephemeralness and little more is needed. The shortest 
article here runs to only twenty-five pages, which is 
вага too short to justify separate publication, but 
Gian suc (o tices tinh a BERE page acd 
Re would have made admirable books along the 
lines of the “Monographs on Biochemistry" that were 
stich a valuable feature of the first та of this 
century. Had they come out in this form it is certain 
that they would have found more purchasers and 
probable that they would have found more readers. 

Markham and Smith give a clear account of the 
history of research on the nucleic acids, nuoleo- 
proteins and viruses; and they point out how often 
в y new methods had already been used by 

older worker. Their ari&icisme of recent work are 
in the main valuable, though sometimes a little facile. 
"The section on bacterial viruses is particularly good 
because it brmgs out the nature of the actual obser- 
vations made; these have often recently been lost 
sight of in a fog of interpretations. 

Work on the oxidizing enzymes has been more 
thoroughly ааа than any other part of Ыо- 
chemistry. and Kearney olaseify it under the 
four main tic groups, copper, pyridine nuoleo- 
tide, flavine nucleotide and thiamine. They are care- 
{ul to avoid the generalizations that loom ao large in 
Boas specialized text-books and emphasize the impor- 
K&noe of always mentioning the source of an enzyme 
ќп its name. Enzymes from different sources often 
have widely different properties though oatalysing 
the same action, and the streas laid on this will help 
to focus attention on the nature of the minimum 
structure needed to brmg about an action. 

A straightforward, if pedestrian, article on respira- 
tory proteins is followed by van Heynmgen on toxic 
proteins. This isa well-planned account of an unusual 
subject ; the main orrticiam of 16 18 that some of the 
physiological and zoological jargon will not be oom- 
prehensible to chemically trained readers. He dis- 
упавев the mode of action of these toxins, 
the evidence that they are useful to the organisms 
making them on &eoount of the properties that we 
nveetigate,'and the dangers underlying the assump- 
zion that, because a protein can do something, that is 
зөсевавтПу what it does do in vivo. MoMeekin, on 
nilk proteins, is leas successful in ing the allure 
of teleology. His article, and also the two on egg and 
seed proteins, brings out clearly the manner in which 
3robein preparations, which appear to be homo- 
jeneous by two or three different criteria, are often 
shown to be mhomogeneous by the application ofa 
hird or fourth. The general tion that homo- 
geneity is not a property that can demonstrated in 
3rotems because it is, strictly speaking, only the 
*bsanoe of a defined type of inhomogeneity, 1s one of 
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Steward and Thompson have & oom ее different 
Mg ieu died ic Eri the book from 
hat by most of the other contributors. Their 
article is called proteins and protein metabolism in 
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plante, but it is ın fact a comprehensive and uncritical 
review of the greater part of the broader field of 
nitrogen metabolism in plante and much of it is only 
tenuously connected to proteins. If it makes more 
biochemiste aware of the value that a plant’s meta- 
bolio plasticity has in research, it will be useful. 
Finally, Li describes the protein hormones in a 


` straightforward and factual way. In the section on 


insulin he discusses species differences and the extent 
to which an activity can be shared by several different 
structures. It is a pity that this point, во well em- 
phasized by Smger and Kearney, i not stressed for 
the other hormones too. There is у no clear 
statement whether thoee made by different organiams 
are supposed to be identical or not. 

The editors are to be congratulated on a book 
nearly free from printing errors, but they seem to 
have made little attempt to prevent overlapping or 
to put in croas-references where 1t does occur. There 
is, for example, more about the L-amino-acid oxidaso 
of anake venom in the chapter on oxidizing enzymes 
than in that on toxic proteins, but neither mentions 
the other. To revert to the argument in the first 
ратеверь of this review, one possible advantage of 

ding several articles in one volume has therefore 
been missed. Those who think of buying only one 
volume out of the four, because their tastes are catered 
for by the accidental grouping of articles m it, have 
been partly defeated by the editors. They have 
reserved the index for the last volume. The adequacy 
of the index cannot therefore be commented on. 

М. W. Pre 


THE WAY OF SEX 


Sex and the Nature of Things 
By Dr. N. J. Barril. Рр. 250. (London: 
Gollancz, Ltd., 1054.) 18s. 6d. net. 


Reproduction and Sex 
By Dr. G. I. M. 8wyer. (Survey of Human Biology.) 
Pp. vii--280. (London: Routledge and Kegan 
Paul Ltd., 1054.) 25s. net. 
dress two books &re бошу шуну &nd are 
both exoellent expositions. Neither is meent for 
specialists, во biologists and endocrinologista should 
avoid them; but those whose subjects lie in other 
directions will find them enjoyable. Dr. Berrill’s 
reminds one of those pleasant essays which Sir Ray 
Lankester published m the days of our youth, called 
“Seience from an Easy Cham". However, his were 
on general biological topioe, whereas Dr. Berrill’s is 
really a history of the evolution of sex from the most 
prunitive appearance of it as hermaphroditic repro- 
duction in tunicates to the comploation of placentals. 
In some ways, Dr. Berrill disagrees with the usually 
accepted theory. For example, he believes that the 
giant reptiles, such as the dinosaurs, were exterm- 
inated by an increase in the temperature rather than 
by cold. It was this which caused the evolution of 
mammals by the shedding of reptilian scales, the 
development of sweat glands, and the growth of hair 
as an insulating medium, the production of heat by 
the muscles and the control of ite loss by the nerve 
supply to the cutaneous blood vessels. He suggests 
that the first mammals were nocturnal animals 
beoause of their dull coloration and lack of colour 
vision, which contrasta with the birds and reptilcs. 
However, the book is not primarily concerned with 
such theories, interesting though they are, but with 
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the evolution of sex, and he deals at length with the 
choice of a mate, mating behaviour, sexual dances of 
birds, and the sexual conduct of reptiles and mammals. 

I have noticed only one tiny slip. On p. 128 Dr. 
Bernll suggests that a man’s interest in the female 
disappears when he has insufficient male hormone ; 
this ів not necessarily true—it is, however, a triviality. 

Dr. Swyers book 18 not concerned with the 
evolution but with the manifestation of sex in the 
human. Не gives first of all an outline and then 
goes on ‘to describe reproduction m the male, the 
function of the adrenal cortex, and the female repro- 
ductive cycle. After this be deals with disorders of 
menstruation and the climacteric, and then with 
anomalies of sexual development. He desaribes con- 
ception, pregnancy and its special problems, child- 
birth and the problems associated with it, and breast 
feeding. He gives a chapter on fertility and infer- 
tility.  Finally—most unusual in a book of this 
kind—Dr. Swyer devotes space to the psyahological 
side of sexual behaviour and its development as well 
as the sexual anomalies and disorders. There are 
two appendixes: one on the anatomy of the repro- 
ductive organs and one on tubal patency. 

There are mnumerable popular books on the 
physiology of sex, but what makes Dr. Swyer’s 
different from the usual ‘outline’ is that it is written 
by a specialst who is not only an endocrinologist, 
but also is consultant to the obstetric department of 
в large London ital He is thus able to approach 
the exposition of his subject with an intimate know- 
ledge of both endocrinology and obstetrics, which the 
usual ularirer' lacks. The masterly way in which 
he explains the more complicated elements of female 
endocrinology in such conditions as menstruation, 

and lactation makes his book well worth 
reading. Medical men who have lost touch with 
‘reoent developments of sexual endocrinology could 
use hia volume as a useful introduction; but it is so 
clearly written that it should be comprehensible to 
any educated person. 

Once the subject of sex waa regarded as scarcely a 
topio to be studied by the layman and not quite 

ble. We have fortunately passed by such 
foo. and books such aa these show that the 
ordinary man can be ly informed as to how 
вех was evolved and how it works. He will find the 
whole subject fascinating. OLIFFORD ALLEN 


ASPECTS OF BIOCHEMISTRY 


Essentials of Physiological Chemistry 

By Prof. Arthur K. Anderson. Fourth edition. Pp. 
vii--480. (New York: John Wiley and Sons, Ino. ; 
London: Chapman and Hall, Lid., 1958.) 40s. net. 


Dynamic Aspects of Blochemistry 

By Prof. Ernest Baldwin. Second edition. Рр. 
xx-+644. (Cambridge: At the University Press, 
1952.) 808. net. 

General Blochemistry 

By Prof. Joseph 8. Fruton and Prof. Sel gee ate 
Pp. xii+940. (New York: John ig кар 

Inc.; London: Obapman and td, 1058.4 
80s. Het. 


would be difficult to find three such dissimilar 
books 
In the handling of the subject-matter and im the 
soope of presentation each book differs sharply from 
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the others, but each has its own distinctive part to 
play in the biochemical literature. 

Prof. Anderson’s book is an elementary text of 
moderate size which first appeared іп 1936 and which 
has now demonstrated ita popularity, particularly in 
the United States, by reaching 1ta fourth edition. It 
is essentially a book in which the beginner is mtro- 
duced to biochemistry by the olassioal sequence of 
chemical structure of carbohydrates, lipids and 
proteins, their digestion, their metabolism and the 
excretion of the final products. The bias is heavily 
in favour of animal biochemistry, the physiological 
side is streased—and rightly so in an introductory 
text—end the book is thus set to the level of the 
second-year medical student. 

For the reader who has mastered Anderson—or 
ita ivalent——Baldwin is the next logical step in 
his biochemical education, and the second edition of 
this remarkable book will be greeted with all the 
greater interest since the first edition achieved the 
unusual distinction of beoommg a biochemical best 
seller. In spite of Prof. Baldwin’s contention that 
this book is an elementary text-book, the reviewer 
чаш ые eee 
for the story does not begm at the 
ced dio aA дыл ишы ee жез 
а more elementary text will soon find himself in 
difficulties. The book, moreover, does not attempt 
to cover the whole field of biochemistry, but deals 
briefly but comprehensively, at what is essentially an 
intermediate level, with the very body and bones of 
the subject—enzymology and metabolism, using the 
latter word in ite broadest sense. The loose ends m 
-the first edition have been tidied up and recent 
developments, including energetics, have been in- 
cluded with the same characteristic clarity and 
vigour of presentation as made the first edition so 
widely popular. In spite of the minor weakness due 
to the inadequate size of the bibliography, Baldwin's 
“Dynamic Aspects” has by now reached such an 
established place that no biochemical education is 
complete without it. 

While Baldwin deals with aspecta, Fruton and 
Simmonds cover the whole field, at what might be 
called a sophisticated level. Ав befits a text for 
advanced studente, it plunges straight into the pro- 
teins before progressing through the enzymes апа" 
biological oxidations to a detailed study of inter- 
mediate metabolism. To attempt to write а oom. 
prehensive advanced treatise on a subject which is 
advancing and changmg with disconcerting speed 12 
a formidable task which few have attempted, but 
which has in this oase been achieved with out- 
standing distinction. Of the two salient features oí 
the book, one is ite characteristic freahness of 
presentation; the authors have been fettered by 
Arp bap prim на ааш T 
a pattern of unifi on older books of & similar 
type, but have oo modern biochemistry in the 
way which seems to tham—and to the reviewer—to be 
logical and systematic. The layouta of formule. 
figures and diagrams are entirely modern. The othe: 
characteristic feature is the wealth and breadth ой 
documentation with chapter and verse given for 
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quinquennial, or even more frequent, revision. 
J. N. DAVIDSON 
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THE ASSOCIATION OF APPLIED BIOLOGISTS (1904-54) 


By R. W. MARSH 
Research Statlon, Long Ashton, Bristol 


Or November 8, 1904, Mr. Walter Collinge, of the 
University of Birmmgham, called a meeting in 


Shipley, Prof. A. H. R. Buller, Prof. 

Lefroy, Prof. F. V. Theobald and Mr. Ceoil 
Warburton, now a centenarian and the only remaining 
survivor of the group of original members. 

When the Association was inaugurated, applied 
biology was the pursuit of a few scattered alas 
most of whom had other official duties. The first 
British aie E specifically for research in 
applied biology had been made within the previous 
two years at Rothamsted and Long Ashton. From 
1905 until 1908 a major aim of newly formed 
Association was to bring to the notice of government 
and university authorities the existence and poten- 
tialities of applied biology. To achieve this aim the 
Association became a peripatetic body, holding 
meetings in Birmt i 1, Oambridge, 
London, Edmburgh, Oxford, Manchester and Dublin. 
Among the subjectes discussed in these early years 
were cereal ing, the American gooseberry 
muldew, the Isle of Wight disease of bees, the larch 
sawily, and the feeding habita of British birds. By 
1909 the izing activities of the Assogiation 
had induced the enrolment of 182 members and had 


gained wi recognition of the importance 
of applied biological research im the national 
economy. 


This recognition was given tangible form in the 
constitution of the Development Fund by Parliament 
in 1900 with an allocation of £2,900,000 for aiding 
and developing agriculture and rural industries. In 
1911 the Commissioners &ppointed to administer the 
fund adopted a scheme for the establishment of 
research institutes, the provision of technical advioe, 
о Т эй ren Me the institutes and the 
-etab of a soholarship scheme for training 
acientific workers. These provisions made a secure 
basis for the enlistment of a number of professional 
applied biologista, which, in ita turn, was reflected in 
the i activity of the Association. ү 

By 1912-18 it waa felt that the Association would 
fonction more satisfactorily if its headquarters were 
in London and if the existing arrangement whereby 
members published in the privately owned Journal 
of Юоототмо Bi could be termmated. Stimulated 
particularly by the energy and vision of Prof. Maxwell 
Lefroy, the Association launched in May 1914 ite 
own journal, the Annals of Applied Biology. 

In ita new role aa a publishing society, the Associa- 
tion was almost immediately confronted with prob- 
dams arising out of the First World War and ite 
aftermath. With much difficulty, the publication of 
dhe Annals was maintained ; but the other activities 
of the Association vi ceased during the war 
period. The years 1918-21 were marked by recurrent 


financial crises threatening catastrophe, from which 
the Association was saved only by the resolute efforte 
of Prof. W. B. Brierley. He restored the stability of 
the Association and became editor of the Annals of 
Applied Biology in 1921. For the next twenty-five 
years, Prof. Brierley piloted the Annals to ita position 
of unquéstioned prestige. 

A second period of major expansion in applied 
biology followed the 1921 repeal of the Corn Pro- 
duction Acta when, as & solatium to the 
industry, £850,000 was allotted to agrioul 
education and research m the ensuing five years. 
Within the agricultural research institutes and the 
advisory services many developments that had been 
held in abeyance since 1914 were thus facilitated, 
and the membership of the Association гове to 250 
by 1925. During the next decade the ion of 
the of Scientific and Ind Research, 
the granta made by the Empire Marketing Board, 
and the attention paid to Colonial agricultural 
development all led to increases in the number of 
appointments in applied biology, reflected in demands 
for more meetings of the Association and for increased 
provision for publication. 

In oonsequenoe, the activities of the Association 
from 1922 to the end of the inter-war period ahowed 
steady expansion. In addition to the four meetings 
or ia held annually in London—where the 
Tmpermi Collage of Science and Technology has 
generously acted as host to the Aasooistion since 1917 
—one or more provincial and fleld meetings were 
arranged each year at centres throughout the British 
Isles. The Annals of Applied Biology waa e 
from a volume of 359 pages and 14 plates in 1922 to 
one of 940 pages and 51 plates in 1987. 

During the Second World War the ion of 
the Association continued; but Prof. Brierley had 
to meet the problem of mainteining the publication 
of the Annals in apite of drastically redused paper 
коша CDE costs. He overcame these diffi- 

ties so successfully that at the end of the War it 
could be recorded that the Annals of Applied Biology, 
almost alone among British scientific quarterliee, had 
maintained the issue of four numbers в year in 
unbroken succession. During the War, the printing 
order for each issue remained reatricted to seven 
hundred oopies: ‘this figure has now risen to 
1,800. 

Membership of the Association, now approximately 
seven hundred, includes on an equal footing research, 
advisory and teaching workers in government 
service and in industry, in Britain, the Cammon- 
wealth and Empire, and in many other countries 
throughout the world. The interests of the members, 
which are reflected in the Annals of Applied Biology, 
include all aspects of plant pathology (in ita widest 
sense), the problems relating to stored producta, 
plant and animal physiology and the application of 
statistical methods in biology. 

Over the past fifty years the ever-increasing 
diversity of the elaments making up applied biology 
has emphasized the need for bridging and mtegration 


768 


in this fleld. The correlation of pure science with 
- practice and the maintenance of the links between 
the interests moluded in applied biology has been 
and remains a major oontribution made by the 
i to the advancement of scientific know- 


JUBILEE CONFERENCE ON SEPTEMBER 13—17 


T= Golden Jubilee of the Association of Applied 
Biologists was celebrated by a programme of 
lectures and symposia held at the Imperial College 
of Ваіепое and Teohnology, London, during Septem- 
ber 13-15, followed by visits to research вй 
September 16 and 17. Registered members of the 
Conference numbered 480, including 62 from twenty- 
one countries outside the United Kingdom. 

At the opening meeting in the Jehangir Hall of 
+ the Imperial Institute, the president, Prof. William 
Brown, read the that had been sent to 

H.M. the Queen, to Prof. W. Brierley, and to Mr. 
< Cecil Warburton, the only surviving original member 
of the Association. After giving a brief history of 
the Association, he weloomed the members and 
visitors. Dr. E. Gram (Denmark) nded on 
behalf of the vistors from Europe, and Dr. Starr 
Chester, replying for the North American visitors, 
conveyed the greetmgs of the American Phyto- 
pathological Society. 

The inaugural addreas was delivered by Sir John 
Russell on “The ing Problems of Applied 
Biology". Sm John recalled the early developments- 
of the subject: the writings of Berkeley, Curtis and 
Miss Ormerod, the pioneer course in agricultural 
chemistry given by Prof. Liveing at Cambridge in 
1891, &nd the eetablishment of Wye College under 
A. D. Hall in 1894. 

In tracing the subsequent advances m applied 
biology, he attached major mmportance to the effects 
of the growth of technological organic chemistry that 
started during the First World Id War Among the 
repercussions of this development were the far- 
reaching advances in all aspects of the work on crop 
protection producta and growth-regulating sub- 
stances. Another major impetus was given by the 
work of R. A. Fisher on the application of statistics 
to applied biology. The study of virus diseases of 
planta formed an outstanding le of advances 
алы thi was кан ок хет years 


ago. 

Bir John stressed the danger that specialists m 
applied biology may easily lose touch with each 
other, a danger that the work of the Association has 
done much to avert. 

The guest lecturer on the evening of September 18 
was Prof. E. C. Stakman, of the University of 
Minnesota. Taking as his subject ‘Progress and 
Problems in Plant Pathology", he emphasized the 
gravity of-plant disease loases in an underfed world 
and listed the major contribufions made by plant 
pathologists in reducing these loases. 

with the oontrol of black rust of wheat, 
Prof. Stakman showed that the eradication of 260 
million barberry bushes in the United States between 
1918 and 1941 had restricted the number of important 
races of the rust in North Amerios to four. Wheat 
varieties resistant to these strains were bred and 
vided a satisfactory solution of the rust problem 
From 1938 untul 1949, when the new race 15 attacked 
the hitherto rust-reaistant varieties. 
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Prof. Stakman dealt with the possible means of 
origin of such new races from uredospore crosses. In 
maize amut, which can be grown in culture, mutant 
forms oan be mnduoed by using uranium nitrate, and 
these show a range of pathogenicity and of resistance 
to fungicides. 

Prof. V. B. Wigglesworth (Cambridge) gave the 
evening lecture on September 14 on '"The Con- 
она of Fundamental Research to Applied 
Biology". He attributed most practical advances to 
~empineal attack, the function of fundamental 
research being to contribute fresh outlooks stimu- 
lating new methods of approach. A major difficulty 
in supporting bemo research lay in the impossibility 
of which ideas would lead on to fruitful 
results. Karl Pearson, for example, writing in 1898, 
had selected the newly-described Hertzian wavea— 
the waves: of radio—as one discovery that could 
never be of any practical value. 

The increasing оов of research work has made 
universities more and more dependent on the funda 
provided by the research councils, which are naturally 
aiming at practical objectives. There ів therefore a 
danger of the neglect of fundamental research in 
biology, with the consequent loss of the source of 
new ideas. Prof. Wi commended the 
suggestion-of Prof. Paul Weis in the United States, 
that organirations &pplied research should 
devote a fraction of their budgete to the оов of 
completely unfettered fundamental studies. 

The ocloamg lecture was delivered by Dr. К. W. 
Neatby, director of the Canadian Department of 

iculture Science Service, on “The Application of 
Biological Research to Canadian Agriculture and 
Forestry”. In a survey of the history and o i 
tion of applied biology m Canads, he stated that the 
pp ont oontributions were made by workers 


ө ануу та servioe—aspplied “biology is still 
ively neglected subject in Canadian univer- 


rcr dealing with problems.of msect balance m 
orchards and olimstologioal factors in treo diseases, 
Dr. Neatby described a method used at Ottawa for 
accelerated wheat breeding, enabling three genera- 
tions & year to be raised in controlled-temperature 
chambers. The baking quality of small amounts of 
the newly-bred wheats can now be rapidly’ asseased 
by measuring the expansion of balls of fermenting 
dough in weak salt solution, and milling properties 
are to be tested in a micro-mill which is being oon- 
structed to produce flour from leas than an ounce of 
wheat. - 
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. The papers presented at the Conference 
were grouped into ten i The topio of 
"International Co-operation in the Field of Crop 
Protection” was introduoed by Mr. W. C. Moore 
(Plant Pathology Laboratory, Harpenden). Ав an 
example of pro already made, he,referred to the 
International Plant Protection Convention, spon- 

Bored by the Food and Ed M Organitation in 
1951 and now accepted by forty countries under- 

taking to collect and She Bis phytopathological 
information, to oarry out plant health inspections 
and to issue export certificates conforming to ап. 
agreed standard. The Plant Protection 
Organization has since 1050 studied and recom- 
mended means of restricting the spread of pests апаа 
has organized the campaigns against the Coloradc 
beetle. 
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These campaigns were described by Dr. V. E. 
Wilkins (director-general of the European Plant 
Protection Organization). He recounted the early 
devices for arousing publio interest and showed the 
benefit derived by Britain from the reduction of 
infestation in the Cotentin peninsula and in the Pas 
de Calais. Eradication of the musk rat in Holland 
Sie ee sein E The 
Mall webworm (Hyphaniria cunea) spread in 1951 
Krom Hungary to Yugoslavia, where ib caused 
defoliation of fruit and forest trees. By 1953 the 
control campaign had averted the threatened spread 
"реВ Grom (Sato Pant Tad 

G Stete Plant Pathology Institute, 

c ee eyed the problems of preventing the 
ei of pets and diseases оп planta sent 
"rom one country to another. He considered that air 
transport of plants and the world trade in grain 
«ased more Puparvisidn by plant health authorities. 
Dr. Gram advocated an extension of pest and disease 


surveys, of fleld i services and of fumigation 
oefore shipping vemenis in these matters 
4hould make it possible to simplify some of the 
wesent quarantine 

In the i on “Insect Pests of Stored 


Products”, Mr. F. R. Cann, of the Infestation Control 
Division, Ministry of Agriculture and Fisheries, spoke 
п the biological aspects and eoonomio problems of 
he entomology of stored products in temperate 

»untries. He divided these pests into three groups— 

hose endemic in Britain, pests introduced from other 

emperate countries, and those arriving from the 
ropice. The ‘temperate group’ increases very 

‘apidly in the warmer months and their attacks can 
x» reduced by 0001 storage (40—50° F.). Some intro- 

luced tropical species, such as Pharaoh's ant, сап 

lenius t6 breed. m. bakeries: and othe: heated 

»uildings. 
Dr. E. A. Parkin (Pest Infestation Laboratory, 


or sireeming 

4nportanoe of cleanliness and order in the food-store, 
19 surveyed developments in fumigation by ethylene 
«xide, methyl bromide and chlorinated hydrocarbons ; 
«e then dealt with the use of contact msecticides— 
yyrethrum, DDT, ‘Gammexane’ and inert mineral 
Busta. future developments, Dr. Parkin 
onsidered that the biggest gain would oome from 
"bousing attention on the biology and behaviour of a 
earticular insect in specific products. 

Dr. D. W. Hall, from the same Laboratory, dealt 
«ith problems of food in tropical countries. 
lere, major diffloulties arise from the unsuitability 
~f the traditional types of storage and the lack of 
rained staff. After only five years work, oonsider- 
ble advances have been made in Africa in developing 
soethods of storing grain in sealed pite and in silos. 
"umigation under gas-proof sheeta has been success- 
ully & lied to groundnuts in Nigeria since 1949 and 
s now adopted for maize m Tanganyika and 
„уе. Efficient storage techniques in the 

scopios are essential as a defence against malnutrition 
famine. 

A on “Plant Viruses and Virus Diseases” 


was on the morning of September 14. Dr. 
<enneth Smith (Agri Research Council Plant 
‘rus Research Unit, Cambridge), surveying past 


ee ee ле кшш 
advances have been the recognition 
f latent infections and the proof of virus multi- 
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lication withm the insect vector. Since 1935 the 
oous has been оп the virus itself, facilitated by the 
electron microscope. Progreas is now being made in 
the part played by nuoleic acid in virus 

multiplication. 
Prof. E. van Slogteren ( (Laboratory for Bulb 
diagnosis 


freedom from virus infection. 

Dr. F. O. Holmes (Rockefeller Institute for Medical 
Research, New York), m a paper on additive resistance 
to virus diseases in plants, took as his prinoipal 
example the susceptibility of Nioohana spp. to 
tobacco mosaic. Planta of N. ghiinosa oan be readily 
infected, but permit little spread of virus in the 
tissues and show very low capacity for virus libere- 
tion. Croemng N. giutinosa with N. tabacum gives 
hypersensitive plante which do not act as sources of 
infection and so provide a means of controlling 
mosaic in the field. 

Mr. F. C. Bawden (Rothamsted Experimental 
Station), speaking on the spread and control of plant 
virus diseases, made the point that the nearest 
relatives to viruses are normal nuclear proteins. 
Genetic crosses may conceivably give rise to com- 
pletely new viruses. In the past fifty years, control 
measures based on inspection and certifloation 
schemes have gone far to free the British potato crop 
from leaf roll and virus Y. Insecticides have not 
prevented insect transmission of viruses: what is 
needed is а 100 per oent effective repellant. 
Infection by the contact-spread mossio of tomato 
can be inhibited by & protectant spray of skim 
milk. Isolation cannot be considered & trustworthy 
means of maintaining virus-free stocks of planta 
until the host range of the relevant viruses is 
established. 

The symposium on “Plant Growth-regulating 
Substances” opened with a paper by Prof. R. L. 
Wain (Wye College, University of London) on & new 
approech to selective weed control. He gave an 
account of his fundamental investigations on the 
breakdown of the side-chain of members of homo- 
logous series of certain w-phenoxryalkyloarboxylic 
acids within plant tissues. He presented усе 
biological and chromatographic evidence 
that orig ауто estas capable of degrading 
specific acids of this type may be present in the 

of oertain plant species and not in others. 
From this finding, Prof. Wain developed his new 
approach to selective weed control based upon 
enzyme make-up. The results of preliminary experi- 
ments along these lines are so promising that it now 
seems certain that various y-phenoxybutyric acids, 
for example, have a part to play in controlling weeds 
in such crops aa celery, parsnip, carrot, clover, 
ag and peas, and have little or no phytotoxio 

eot. 

Dr. W. G. Templeman (Jeelott's Hill Research 
Station), speaking on the uses of p Bub- 

gave an account of their employment in 
rooting of cuttings, inhibition of bud-growth, pro- 
duction of p&rthenooerpio fruits and prevention of 
fruit-drop. The date of pmeapple harvest in Hawaii 
can now be accurately regulated by в single appli- 
cation of a-fAaphthylaoetio acid to induce flower 
primordia formation. Dr. Templeman recorded 
the detailed sequence of the British and the 
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Amara discors of growth raptor ag ctv 
herbicides. 

The activity of plant-growth was dis- 
cussed by Prof. H. Burström (Unrversity of Lund). 
He said that the affects of certain isobutyric acids 
that have bean termed anti-auxins might be expected 
to be the reverse of thoeó of the auxin (8-indoleacetic 
acid, etc.). However, in certain crcumstances these 
anti-auxins behave like the auxins in increasing ое] 
multiplication, enhancing oell-wall extensibility and, 
Ta n ODE inhibiting 


root-growth.. 
He. suggested that the auxins, the herbicides and the 


anti-auxins all form one group characterized by the 
ability, present to a varying degree, to induce specific 
formative effecta. 

Prof. L. J. Audus and Mr. К. V. Symonds (Bedford 


College, University of London) reported further 
ee ene и 
killers in soils. Using а perfusion technique to 


etamino tha pesiin of a 4-D, they showed that 
the herbicidal effect of the soil perfusate remains 

urs n gre шев иеш eee 
. odinpletely in 48 hr. An organism of the Bacterium 
i orme was isolated and was shown to 
utilize 2: 4-D as a carbon вопгое. They suggest that 


ually convert 2:4-D to another phytotoxio 
gradnally o Meanwhile, the bacteria are producing 
an adaptive enzyme system which, at the end of the 
twenty day lag phase destroys the intermediate. 
hypothesis is supported by chromatographic 


p PT “Prob- 
lems in Applied Zoology" waa by Dr. J. Carmichael 
(Boarded Barns Farm, , Hasex) on insects of 
vetermary importance Colonial development. 
Ho pointed out that the tectae fiy, because mt trans- 
mite trypanosomiasis, denies to man and his domestio 
апппаів the use.of vast areas of caitle- 
country in Africa. Attempts to eradicate tsetse are 
being made by selective forest clearing and by air- 
craft application of DDT.and BHO, with and without 
the use of defoliants. The other important ‘group of 
insects concerned with the development of the live- 
stock industry in the Colonies are ticks, which 
transmit many serious diseases. Ticks are being 
controlled by dips contaming arsenic, DDT, BHC 
and torg ` 
> Dr. T. С. Taylor (Anti-locust Research Centre) 
' 77, discussed the biological control of insect pests. He 
emphasized that the control of pesta by mtroduced 
natural enemies ів, at its best, ed ae 
methods ‚іп cheapness, 


Pier] n tore] inde] it 
кырые силе 
; There is still an urgent need for studies of the bio- 
logical and other factors fluctuations in 
insect numbers. Our aim should be to acquire the 
knowledge, needed to ensure that the conditions we 
create for 


crop uotion do oe unduly favour 
potentially PA sides 


The addres by Prof J. B. Cragg (Universtiy of. 


Durham) on the natural history of sheep blowflies in 
Britain gave an account of the species responsible 
for sheep myiasis and discussed their movements and 

sites. In describing oviposition studies, 
Prof. Cragg showed .that &ttrectants in traps gave 
different resulte from those on sheep, and he poe- 
tulated that sheep wool provides an olfactory 
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stimulus speoifio for female 
reviewed the experimental data on 
of egg masses m fleece. 
"Boil-borne Pests and Diseases” were discuased in 
& parallel semnon. Dr. 8. D. Garrett (University 
` Pa Eel ا‎ в century of investigation 
root diseases, ee чур e 
oe eee years ago, continued into the 
early years of the twentieth oentury, to be followed 
by & phase of environmental studies. With the 
discovery, around 1980, that other micro 
are the paramount factor m the environment of 
& root-disease fungus, - арма of microbial 
eoology began. санета лоев analysis 
of & root disease before biological 
iol he аы ae M de EROR 
or integrated with other measures of good orop 
hus А 
Dr. J. Rishbeth (University of Oambridge) dealt 
with root diseases in plantations with reference 
to tropical crops. He showed that fleld observations 
and wal! Gil ТООП fungi 
have indicated some possible methods of control. 
Thus, with tea, ring-barking forest treea before 
felling oonsiderably restricts subaequent damage 
from Armillaria mellea and, with conifers, painting 
or creosoting stumps directly after fellmg reduces 
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infection by air-borne spores of Fomes annosus. 


Stump extraction has also proved valuable, especially 
with rubber. 

Dr. J. Doeksen (Netherlands Central Institute of 
Agricultural Research) oo on the development in 
research and control of some important soil-borne 
pests. He stressed the importance of maintaining 
the balance of beneficial and noxious insecte in the 
вай and Beled S ORUM OD: аваас ее наи ошз 
use of soil inseoticides. 


Services in App 
Biology” waa by Dr. L. M. J. Kramer (City of London 
Bahool). ing on the subject of the &pplieom 
biologist, the child and society, he claimed tham 
present school biology contains msufficient ecology 
to show how. applied biology is easential to maintair 


ment indicates the potentialities af biology. Ther 
are sufficient senior сЕ to provide the appliec 
1 evidence suggesta how they 


guided. 
+ Prof. W. Brown (University of к) pointec 
out that as biological research becomes more ano 
more physiological the need for training in шо 
and 


At the university the student in pure acience (botany 
or zoology) should be given аз good an introductior 
as possible to the applied branches: this oan be 
а E vacation work in farming or horti. 
Such experience is particularly valuable fo 
Е who would be taking up administrative o» 
advisory work. 
Bir William Slater (secretary , Agricultural Résearct 
Oounsil) spoke on biological- education for agri 
cultural research. This service needs men trained fo 
research in the laboratory and in the fleld, and the 
requirements for both are equally high.  Agreein, 
that the undergraduate being trained for biologice 
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research must have physics and chemistry aa well ва 
biology, 8w William made a plea for a limitation of 
the mass of facta now to be memorized in univetsity 
coursee—e burden that mw smothering enthusiasm 
and imagination, <A of and 
methods should be the aim of undergraduate training, 
leaving the detailed study of & specialized branch of 
biology to the early mate years 

Mr. R. Bae director of the National Даана 
Advisory Bervioe, described the work of that Service. 
He summarized its organization, gave details of ita 
TOTE due ишкен ога иле ашый 
since ite inauguration in 1045. 

The symposium on “Стор Protection” began with 
an address by Dr. Hubert Martin (Science Service 
Laboratory, London, Ontario). In considering some 
basio problems їп the application of chemistry to 
crop protection, Dr. Martin pointed out that the 
subject of insecticides has extended beyond the 
confines of chemistry and entomology. It now delves 
deeply into enzymology and electrophysiology. The 
possibility that toxicants may act on nuclear proteins, 
thus inducing phenomena comparable to mutations, 
18 of great signifloance when highly potent crop- 
protection chemicals are added to the soil. 

A атык lees А. E. Dimond and Dr. J. G. 
H (Connecticut Agricultural Experiment 
Station) was entitled "Fifty Years of Fungicides”. 
In the relatively dry summer climate of the Unrted 
States, the replacement between 1944 and 1950 of 
Bordeaux mixture by thiocarbamates as potato 
sprays was followed by a doubling of yield. Future 
achievements would probably be in internal therapy 
of plant diseases. The Fusarium wilt of carnations 
ig already being controlled commercially in Con- 
necticut by internal therapeutants. 

Dr. W. E. Ripper (Pest Control, Lid.) discussed 
the development of methods of applioation for erop 
protection ahemioala. He showed the importance 
of size of spray droplet and reviewed the existing 
types of spray machinery and techniques, with 
special reference to helicopter and aeroplane 
applications. 

Dr. E. Holmes (Technical Department, Plant 
Protection Ltd.) spoke on the contribution of oom- 
meroe to plant protection. After giving lea 
of fundamental chemical and biological studies 
made by industry and their contributions of new 
insecticides, fungicides and  weed-killers, he dealt 
with the oost of developing new producta and the 
economic benefits that their use had conferred on 

iculture. 

‘The F ‘and Asseasment of Plant 
Diseases’ formed the subject of the symposium that 
was opened by Dr. K. Starr Ohester (Battelle 
Memonal Institute, Ohio), who spoke on scientific 
and economic aspects ‘of the appraisal of loses due 
to plant disease. He streemed the advantages that 
would accrue to the agencies and industries serving 
agriculture if accurate information on losses due to 
disease were available. He noted the progress made 
by North America and Western Europe 


international co-operation in this field now being 
developed. through the Commission on Plant Disease 
Losses and the World Reporting Service of the Food 
and Agnoulture Organization. 

Mr. E. O. Large (Plant Pathology Laboratory, 
Harpenden), dealing with methods of measurement. 
and forecasting of plant disease in Great Britain, 
outlined the methods devised for assessing losses due 
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to tulip fire, apple scab, choke of oooksfoot, common 
soab of potatoes and potato blight. For tho last- 
named he demonstrated the accuracy of present 
forecasting methods and showed mape giving accurate 
measures of regional losses from potato blight m 
England m & dry season (1952) and in the wet 
season of 1953. 

Dr. D. Hille Ris Lambers (Bladluisonderoek, 
T.N.O., Netherlands) spoke on potato aphids and 
virus diseases in the Netherlands. Seed potatoes in 
Holland must be lifted by a date that ıa determined 
each year by the onset of aphis-spread virus mfection. 
The relation of this date to the yearly fluctuations 
m aphid population was discussed. 

A session on “Plant Nematodes” opened with a 

рег by Dr. B. G. Peters (Rothamsted Experimental 
Btation) entitled '"Nematology in Re and 
Proepect". He showed that the first small nematodes 
to be described, free-living in the seventeenth century 
and plant-perasitio in the eighteenth, are identifiable 
only from their peculiar habitats; taxonomy came 
relatively late because adequate optical equipment 
was в i In the study of the free-living 
and plant-perasitio nomatodes, the development of 
two aspects of taxonomy, figure drawing and 
mensuration, oan be traced in the work of five 
founders, all of whom were living m 1904: Bastian, 
Butachli, de Man, Cobb and . Possible future 
developments in the identification of species and 
strains, the investigation of host— ite relation- 
Ships &nd the training of nematologiste were briefly 
discussed. 


Mr. F. G. W. Jones (School of Agriculture, Cam- 
bridge) spoke on quantitative methods in nematology. 
He reviewed the techniques of extracting and counting 
soil nematodes and discussed methods of assessing 
the errors in laboratory sampling. In field sampling, 
there is still little information on which to select the 
best depth, sire and number of samples. Mr. Jones 
described recent developments in assaying the egg 
contents of eelworm cysts and egg viability. He 
emphasized the need for further study of nemato- 
logical techniques to find how time and effort could 
be saved without loss of accuracy. 

The third paper in this symposium was oon- 
tributed by Dr. P. Bovien (State Plant Pathology 
Institute, Denmark), who discussed host specificity 
and resistance to plant nematodes. He considered 
that there are degrees of resistance, often specific to 
host variety. The situation ia further complicated 
by the existence of biological races of eelworms, each 
with a different host-range. Eventually, non- 
morphological characters may have to be accepted 


‚ав defining eelworm species. 


A oconversazione was held on the evening of 
September 14 in the Main i Laboratories of 
the College. The ninety-five exhibits were 
кые the following twelve sections: growth 
and soil investigations, plant breeding and crop 
improvement, methods in applied biology and 
taxonomy, medical and vetermary xoology, agri- 


cultural zoology, forest entomology and ову, 
pests of stored products and of timber, i- 
cultural and agricultural entomology, plant d 


ology and virology, helminthology, chemical methods 
of plant and animal protection, and apparatus. 
The attendance at the оопуегважіопе, which was 
not restricted to members of the Conference, exceeded 
five hundred. 
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LOW-TEMPERATURE PHYSICS 
[E488 year at the mootmg of tho British Associa 


spec 

i ре and, the perennial half-&ruth that knowledge 
vancog ошу. at the border of subjecte is i 

It was that & whole day at the 

reodnt meeting at Oxford could devoted to low- 


great centres of low-temperature 
research, and that the four speakers should be drawn 


temperatures are of such peculiar interest. 
fe he peat Of A man ауа и тышы, 


its state y more ordered ; 
} үң їз is described ав а decrease 
in entro Order oan be increased and 


by compression, tization or any other method, 
thon л can be used ав tho working substance of a 


cooling process. 
Classical 


would be undetermined to the extent of an arbitrary 
infinite quantity, and the t of an absolute xero 
lost much of its usefulneas. dilemma was only 
resolved by the advent of the quantum theory, 
predicted that all specific heats would tend 
rapi to xero at low enough temperatures as 
exemplified by Debye's famous 1" law. 

Bir Francis then streesed the fundamental role of 
the third law,of thermodynamics and its corollary 
the principle of the unattainability of abeolute rero 
in low- ture research, remarking in pessing 
that the existence of substances with frozen-in 
entropy does not constitute a true exception since 
these are not in equilibrium stebes- 

Bir Francis traced the progressive stages by which 

ів removed as а substance is cooled. First 
the gas liqueflee, then the liquid solidifles. The 
entropy of the solid will bo largely due to lattice 
vibrations, although in oertain substances free 
rotation of the molecules in the orystal_may oon- 
tribute. In non-magnetic substances the entropy 
due to all these causes will be almost completely 


order of a few thousandths of a degree. Since this 
entropy oan be influenced isothermally by a magnetio 
field, this can be made the basis of a method of 
cooling. 

This method of isothermal magnetization and 
adiabatic demagnetization, first employed by Giauque 
in 1938, has now been successfully used in a great 
many laboratories. The lowest temperature attain- 
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able by this method is determined by the strength 
of the interactions between the atomic magnetic 
moments which are responsible for the ordering of 
the magnetic system at the lowest temperatures. By 
a choice of suitable substances in which this inter- 
action is week, temperatures of the order of 0-001° K. 
have been reached both at Leyden and Oxford. ' 
Apart from the entropy associated with the atomic 
momenta in paramagnetio there is also 
the entropy associated with the nuclear 

moments. Since the magnitude of these momenta 18 
some thousand times smaller, their interactions are 
very much weaker and it is to be expected that the 
nuclear entropy will persist to very much lower 
temperatures—of the order of one-millionth of a 
degree. In order to make use of nuclear magnetic 
moments in в cooling process, it is necessary to to be 


able to influence their entropy by the application of 
& magnetic fleld. Very large flelds of order of 
100 uss &pplied at very low tures of 
the order of 0-01? K. will be needed. technical 


problems this have not as yet been surmounted. 
Bir Francis Simon concluded by showing how these 
experiments throw new light on the oonoept of tem- 
perature itself. The native association of ture 
with kinetic energy clearly becomes untenable when, 
for example, we consider a l-mrm. cube of diamond 
whioh contains on the average only one 

energy. The concept of tem- 
perature is, in fact, inextricably linked with those of 


ite entropy is effectively at absolute zero. The 
temperatures reached by adiabatic demagnetization 
are perhaps unique in the whole universe. In inter- 
stellar space, matter exists at low temperatures but 
also at-very low densities, BO that iss entropy is large. 
In stars, on the other hand, while the density is 
ture, and the entropy is again 


matter at very low tamperatures is found. 

Sir Francis Simon’s introduction was followed by 
Dr. К. Mendelasohn, who dealt in a picturesque and 
vivid way with the of superconductors 
and liquid helium, which he tentatively described as 
а new state of aggregation. 

Since the discovery by Kamerlingh Onnes that the 
electrical resistance of pure mercury vanishes at 
temperatures below 4° K., a great. many other 
elementa, mainly thoee in IVa and Va and- 
IIb, Ib and IVb of the P 
shown to be duoti 
been found to be not only 
zero, as evidenced by the 


. persisting currenta in rings 


ahowed no diminution in their intensity after peri Coda 
as long as & week. An empirio lar relating the 
occurrence of superconductivity to the atomic volume 
of the elament has been traced, and this has led to 
the production of superconducting alloys between 
two non-superoonduoting elements, one having too 
large, the other too an atomic volume. These 
alloys are, in many ways, analogous to the ferro- 


RE 

о completely satiafactory theory of super- 

Наа Е, although the omenol: 

theory, mainly due to the late F. 

much to clarify the experimental facta. Super- 
is & function of the metallic free elec- 

Seis Gad hs ES OF & ando Keni Raul 

at the superconductive transition temperature in- 

dicates that the entropy of, at any rate, part of the 
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free electrons is considerably reduced in the super- 
eonduotive state. They may, therefore, be considered 
to exist in an ordered state the nature of which is 
unlike anything we would normally consider to be 
ordered since they are still free to take pert in 
electrical conduction. Superoonduotivity has as yet 
found no practical application, although extremely 
кепе DOO UTE Havo Dien Dado аши ue 
conductive elements. A photograph of Prof. D. H. 
Andrews, of Johns Hopkins University, taken by his 
own infra-red radiation using a superconductive 
bolometer as the sensitive element, was shown ; its 
relation to & conventional photograph was as that of 
a Paul Klee to a Vermeer. 

Liquid helium also exhibits behaviour m many ways 
analogous to superoonductivity. At 2-2° there is a dis- 
continuity in the specific heat, the coefficient of thermal 
expansion and the thermal conductivity. The latter is 
moet strikingly shown when helium is cooled by evap- 
oration. As the temperature is reduced below 2-2°, 
а] bubbling ceases and the liquid becomes perfectly 
still. This is because the thermal conductivity 
increases more than a millionfold at the transition 
temperature. ee Pur ш еш! 
with an oscillating disk shows no marked discon- 
tinuity; yet if an attempt is made to measure 
the viscosity by studying flow through a fine 
capillary, it is found that the flow is independent of 
the pressure head and the apparent viscosity i8 less \ 
than that of any gas, let alone liquid. These phen- 
omens by no means exhaust the peculiarities of 
liquid helium, and Dr. Mendelssohn went on to 
describe and illustrate the fountam effect, the 
mechsnocalorio effect and the existence of film-flow, 
which he likened to the emission of a-particles from 
nuolei. 

In all these ways helium exhibits a similarity +o 
superconductors, for in both ceses the underlying 
phenomenon is transport without friction. More- 
over, there is a striking resemblance between the 
entropy — temperature curves for both classes of sub- 
stance. This that in both cases the transition 
from the normal to the superfluid state is sesociated 
with the same type of increase of order. Since helium 
below the 4-point is a liquid, this cannot be spatial 
order but may rather be pictured as order in 
momentum . This, although not в particularly 
simple idea, might be visualized by considering the 
order introduced into trafflo moving along a road by 
the introduction of a speed limit: in the absence of 
the limit the relative positions of vehicles change 
with tame ; after the introduction of the limit, they 
all move with the maximum permissible velocity, 
and although the scenery past which they move 

At present there is no com theory of liquid 
helium, although the fact t the odd isotope 
helium-3 does not show superfluidity mdicates that 
part of the explanation of the superfiuid behaviour 
of liquid helrun-& must be that it obeys Bose- 
Einstein stetistiom. 

Dr. Mendelasohn conctuded his address by some 
remarks of a more speculative nature. Perhape the 
cold stars might be regions in which matter exista in 
the superfluid state, and since we have in super- 
fluidity a new state of matter, may there not be 
yet another ere appropriate to living 

i ? 
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organisms 
The concl part of the morning’s proceedings 
was opened by Dr. A. H. Cooke, who described how 


paramagnetic Tena and relaxation measurements 
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contribute information of great value to low- 


temperature research. 

Prior to the Second World "War, moet of our 
knowledge of paramagnetism oame from the measure- 
ment of the static magnetic The 
ing усу is, however, only an average effect due 

the paramagnetic constituenta of the sub- 
stance. Sınce in even the simplest substances con- 
teining only one paramagnetio element the different 
atoms are often subjected to different internal flelds, 
resulting in a difference in their contributions to the 
susceptibility, the mterpretation of susceptibility 
measurements in terms of the magnetic properties of 
individual atoms was an undertaking of considerable 
difficulty. The method of paramagnetic resonance, 
on the other hand, studies the ies of each 
group of atoms separately and makes it possible to 
give an unambiguous theoretical interpretation of 
the paramagnetism. 
The principle of the method was illustrated using 
a amall gyroscope. When a magnetio field is applied 
to а magnetic ion, it precesses about the direction of 
the magnetic fleld at a frequency which depends on 
the strength of the fleld and the ratio of the magnetio 
and angular momenta of the ion. If an oscillatory 
magnetio field is applied at right angles to the steady 
fleld, the ion will make transitions, from one orienta- 
tion to another, which absorb from tho 
oscillatory fleld. This tion can be detected, 
and thus & measurement of field and frequency 
at which absorption oocurs allows the determination 
of the ratio of magnetic to angular momentum. 
Since the latter is usually known from other evidence 
and is in any event an integral multiple of 4^, the 
measurement determines the magnetic moment. 

In the demonstration the gyroscope represented 
the paramagnetic ion, and the magnetic field was 
applied by means of a length of elastic. When an 
oscillatory elastic fleld was applied at right angles, 
most convinsing transitions from one orientation of 
the gyroscope to another were produced. 

Knowing the magnetic momenta of the para- 
magnetic ions in a substance makes ib poasible to 
predict many of ita magnetio and thermal properties. 
P {до resonanoe experimente, however, give 
information only indirectly about the strength of the 
interaction between the magnetio ions, and it is these 
interactions which determine the behaviour of the 
substance at the lowest temperatures. 

Due to these interactions, there is a contmbution 
Оноо ша греша heat which is proportional to 1/T 
and is ore negligible exoept at low temperatures, 
where it rapidly assumes a dominant role. For many 

Ом is of the same order as the lattice 
specific heat at temperatures of a few degrees. Para- 
magnetic relaxation experiments enable us to 
determine this magnetic speoiflo heat mdependently 
of other contributions to the specific heat. 

When & system of spins is magnetized, heat of 
magnetization is generated, and this has to be lost 
by the spin system to ite surroundings, that is, the 
crystal lattioe. At high temperatures the heat of 
magnetization is small and the contact between the 
spin system and the lattice is good, so that this is a 
very rapid process. At temperatures below 20° K., 
however, this transfer may take an appreciable time ; 
thus after the fleld is put on, it may take a fraction 
of в second for the spin system to lose its heat of 
magnetization and attain its equilibrium magnetize- 
tion. Therefore, if the susceptibility is measured 
using a rapidly oecillating magnetio field, the quantity 
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observed. will be the adiabatic susceptibility of the 
spin system: A measurement with a statio or slowly 
varying fleld will yield the isothermal susceptibility. 
From these two quantities a simple thermodynamio 
relation leads directly to the magnetic specific heat. 
Thus the method of paramagnetic relaxation oom- 

plemente the resonance experimente. Since the 
magnetic specific heat is a measure of the strength 
of the interaction between the magnetic ions, and 
this determines the lowest temperature available in 
adiabatic damagnetization, relaxation measurements 
ve a useful guide to the choice of substances for 

tization. For поп ammonium 

alum, with OT/R = 0-014, needs at 1° К. the 
application of 80 kilogauss to reduce На temperature 
to 0:01° K., whereas cerium magnesium nitrate, with 
ОТР = 7:5 x 10-5, reaches 0-003? К. from a field 


of 15 kilogause. 
The final was given by Dr. N. Kurti and 
dealt with low-temperature aspects of nuclear 


The object of this addreas was the description of 
methods that have been, or could be, used for 
orienting atomic. nucle: in solids. Normally the 
elementary nuclear magnete point at random in all 
directions. Under favourable conditions and at very 
low temperatures, 16 is possible to establish prefer. 
ential orientations with respect either to an external 
Pee оета 

uclear orientation was originally conceived as a 
possible method of producing temperatures of the 
order of one-hundred-th th or one-millionth of 
& absolute. The lowest temperature that овп 
be obtai by means of the adiabatic d t- 
ization of io substances (in which the 
electron spms are elementary magneta) is of the 
order of a few thousandths of a degree. This lowest 
temperature is determined by the magnitude of the 
interaction forces between the electronic elementary 
magnete. With nuclei, which have a thousand times 
smaller magnetic momenta, one could expect to 
reach much lower tem beoause the inter- 
ection forces are smaller. In order to carry out such 
& nuclear ization ‘experiment, the nuclear 
paramagnetic (вау, в metal the nuclei of 
which, роввевв magnetio moments) has first to be 
magnetized in a field of bétween 50 and 100 kilo- 
gauss at 0:01°K. This presents great difficulties, 
and no successful nuclear magnetic cooling has been 
carried out ав yet. 

At 0-01?" К. and in a field of 100 kilogauss, the 
nuclei would be directed preferentially along the 
magnetic field. Such oriented nuclear systems: can 
be of great use to nuclear physics. If we have a 
radioeotive substance which emite y-rays, then, even 
if the intensity of emission from one individual 
nucleus is anisotropic, the total radiation emitted 
from a piece of material will be isotropic m ordinary 
circumstances because of the random distribution of 
the nuclear axes. The behaviour of an assembly of 
oriented nuclei, however, would approximate more 
and more to that of an individual nucleus. Details of 
the importance of such experiments were given in 
Dr. Grece’s paper later in the seemion. 

If one wants to produce oriented nuclei for radio- 


кчы ee d 
methods are also available. of using an 


external magnetic fleld of 100,000 gauss, one can 
make use, in suitable cases, of the strong magnetic 
, flelds (of the order of half a million gauss) which the 
electron spin produces at the nucleus in paramagnetic 
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ions. In such cages the nuclear spin seta itself parallel 
to this local magnetio field if the is low 
enough (a few hundredths of a degree absolute). If, 
moreover, the electron spins which are responsible 
for these local fields-are oriented throughout 
the specimen, a high degree of nuclear orientation 
will result. ‘The ordering of the electron spins ів 
brought about either by the action of the electric 
fleld of the lattice or by a relatively modest 
external magnetic fleld of the order of 1 kilogauss. 
The former method was used in the first conclusive 
demonstration of nuclear orientation in an EE 
ment carried out by Drs. Daniela, Grace and Е. N. H. 
Robinson in September 1951 at the Clarendon 
Laboratory in Oxford. The anisotropy of-the y-rays 
emitted by radioactive cobalt-60 which was inoor- 
porated in в paramagnetic orystal and cooled to one- 
hundredth of & degree was clearly shown. Since then 
many more experiments have been carried out with 
both methods in Oxford and elsewhere, and in one 
of the Oxford experimenta & degree of orientetion of 
nuclei ОЁ more than 80 per cent was attained. 
Although at present moet of these experimenta 
yield results of main interest to nuclear phynicista, 
the situation will undoubtedly change when nuclear 
magnetic cooling experimenta get under way and, 
, temperatures of 10-5 or 10-* degrees will be 
It has been suggested, for example, that 
ab these temperatures one might observe ‘nuclear 
ferro: etiam’. 
Dr. Kurti concluded by asking whether ib is wise 
and indeed justified to classify these resulte according 
OE di pa а! nuolear physics or to low- 
temperature physios. It is more important, he said, 
to realize that they are the outcome of a combination 
of two fundamentally different and distant branches 
of physica.’ F. N.'H. RoBINBON 


OBITUARIES 


Prof. F. Wood Jones, F.R.S. 


Wrrn the death of Dr. Frederic Wood Jones at 
the age of seventy-flve on September 29, there 
passed an anstomist who was well known not only 
for his numerous oontributions to human &nd oom- 
parative anatomy and anthropology, but also for hia 
unusual versatility (his interests extended far beyond 
the confines of pure morphology) and his vigorous 
expositions of Lamarckian and teleological oon- 


ceptions. , . 

Wood Jones was born in London on January 23, 
1879, studied medicine at the London Hospital, and 
graduated in 1908. During 1905—7 he was stationed 
on one of the Cocos-Keeling Islands as a medical 
officer of the Eastern Telegraph Oo., and it was here 
that his scientific career may be said to have derived 
ite initial inspiration. For, вв he relates, his medical 
duties were во nominal as to allow him to d 
ынан аг hw Hine арсар coral fedi and ааш 
observations on the local fauna. In 1910 he published 
& book on “Coral and Atolle" in which he ventured 
an original interpretation of atoll development, an 
interpretation which. even if it did not gain general 
acceptance, aroused considerable interest because of 
its very novelty. It waa as в result of these studies 
that he was awarded the degree of D.Sc. of the 
University of London. 

In 1907 he jomed the late Sir Grafton Elliot Smith 
in anthropological studies on behalf of the Egyptian 
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Archmological Survey of Nubia, and in 1909 he was showed а profound knowledge of topographical and 
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observation which enabled him to contribute so much 
Adelaide, original information beyond the scopé of the standard 
Hawaii, Melbourne, Manchester and the Royal textbooks of anatomy. They also display his 
College of Surgeons, and also (for one year) acted as intimate acquaintance with the history and literature 
director of anatomy 4b the Pekin Union Medical of anatomical discovery, for he makes constant 
^ reference in them to observations of the older 
A man of many and varied experiences, Wood anstomista which seam too often to have been for- 
ee e күү gotten. 
found expression in several books of essays on & In temperament, as well as in his scientific work, 
great, diversity of subjects. His pleasing literary Wood Jones was an individualist, and he was some- 
ee a a ee times impatient of new orientations in anatomical 
originality of approach, made his writings singularly teaching and research. But it would be difficult to 
attractive and stimulating; this was particularly so over-estimate the service which he has done to his 
with his lighter өвваув, but it was also true of his subject by his insistence on the comparative and 
more serious expositions, even though the intrusion functional approach to anatomical studies, by the 
here and there of his personsl prejudices agamst dumulative importance of his many original observa- 
some of the well-established principles of evolution tions, and by the inspiration which he gave to his 


occasionally proved exasperating to those who 
allowed themselves to be too easily exasperated by 
such expressions of ‘unorthodoxy’. In one of his 
earliest books, “‘Arboreal Man", published in 1916, 
Wood Jones elaborated in a series of anatomical 
essays the thesis (which he continued to emphasize 
in many of hia later works) that, compared with other 


this general conception which led him to suppose 
that man has occupied a rather unique position in 
the evolutionary series, for he argued that the 
retention of these primitive features oould only be 
explamed on the basis of a very prolonged period of _ 
evolutionary independence. In a more comprehensive 
work on "Man's Place among the Mammals”, pub- 
lished in 1929, he further elaborated these ideas, 


remote than is suggested by the evidence of oom- 
parative anatomy and paleontology. It is fair to say 
that, although the more extreme views put forward 
by Wood Jonee made but little impact on biological 
thought, he certainly provoked his contemporaries 
by the very of Ta енун ео 
give more oritical attention to the validity of the 
evidence on which he relied. 


which have appeared 
Journal of Anatomy, the 


descriptive studies in 
the field of comparative anatomy. But he also made 


D is ea a ns eae е 
beet works) was his comprehensive survey of the 
«mammals of South Australia, published in the series 
of handbooks issued during 1928-25 by the South 


contemporaries and his students through his lectures 
and essays. 

Prof. Wood Jones is survived by his widow, 
Gertrude Olunies; daughter of the late George 
Chunies-Ross, governor of the Cooos-Keeling Islands. 

W. E. LB Geos Crank 


Str Roderic Hill, K.C.B. 


8m Бюрнвіо Hur, rector of the Imperial College 
of Science and Technology, London, died on Ootober 6 

p opio inim 
In 1948, the Governing Body of the Imperial 
Te appointed a committee to select a new reotor, 
and also invited representative members of the 
academico staff to consult among themselves and 
unexpected : both 


Scien can &n appointment have 
been во acceptable to all concerned or have proved 
80 happy in ite outoome. 
рн зе acsi du apnd Ар жй күзү" 
the new rector would prove a powerful leader, and 
that his personality and example would stimulate 
those who came in contact with him to give of their 
best to the College. Алло у déc 
had, during his long career in the R.A.F., showed 
noe in teohnologioel matters 
rofessional engineers and scientists 
might wall have o envied, and the appreciation by his 
colleagues that he poaseased such ability lent added 
t to his view, so often expressed, that the 
education of technologists must be broadened if they 
ee ee ee оно ee 


musical activities by the 
appointment of a ` distinguished musician as special 
lecturer and adviser. 

The scheme, of which this was part, was 
given the title ‘Touchstone’, which will remain one 


Australian Branch of the British Science Guild. Like of many reminders of the ideals of its originator. 
sall his published works, these are illustrated entirely Under this scheme, also, week-end study circles were 
Eby his own drawings, which display particularly well held at Silwood Park, the College Field Station near 


she unusual akill and attractive style of his draughta- 
manship. In his two books on human anatomy, 
“The Principles of Anatomy as seen in the Hand", 
ret published in 1920, and “Structure and Function 
=s soon in the Foot", published in 1944, Wood Jones 


Ascot, at which studente, members of the staff, and 
experta from outaide the College met to discuss social 
&nd political queetions of the day. 

While this and much more was being developed, 
Hill carried a heavy burden in connexion with the 


\ 


774 


projected expansion of the Imperial College at the 
behest of the Government. The opportunities thus 
preeented appealed to his imagination &nd he threw 
himself into planning and directing with that energy 
which he always gave во ів 

It was a great joy to hım when, m 1953, he was 
elected vice-chancellor of the University of London, 
a post which his father, Prof. M. J. M. Hill, had held 
many years earlier. Some of his friends feared that 
the responsibilities of this poet added to those he 
already carried might prove too great & strain and, 
in fact, his health obliged him to resign the vice- 
oe llorship before the completion of his year of 
office. 

His career before he jomed the College 
will be recorded elsewhere, and it ıa only possible to 
say here that the ability, enthusiasm, capacity for 
hard work, and keenness in everything he did, which 
produced an outstandingly ed R.A.F. 
officer, were all brought to the service of the College 
and the University. All these ities and one 
other, which will be remembered most by all of us, 
that of charming friendliness, combmed to give the 
College & rector who will always be remembered with 
deep affection. A. J. BUTTON PrePARD 


Prof. Carl |. Cori 


Tue death occurred in Vienna on August 31 of 
Carl I. Con, emeritus profeasor of zoology in the 
German Unrversity of Prague. Born almost ninety 
years ago in Brux, Bohemis, he studied zoology and 
medicine st the ancient German University of 
Prague and after graduation became assistant and 
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European Organization for Nuclear Research 


President of Council : 
Sir Ben Lockspelser, K.C.B., F.R.S. 


Ат the first season of the European Organization 
for Nuclear Research, held in Geneva on October 7, 
Sir Ben iser, secretary of the Department of 
Scientific and Industrial Research m Great Britain, 
was olected president of the Council of the Organ- 
ization, in succeasion to M. Robert Valeur. М. 
Valeur, who has been director of the Interim Counoil 
of the Organization since 1953, is a member of the 
French Diplomatic Service and has recently been 
appointed director. of the Information and Cultural 
Services of the French Embaasy m Waahmgton. Bir 
Ben bas from the taken an active part in 
the work of the Interim Oouncil of the Organization 
as a delegate of the Unrted-Kingdom and as ohair- 
man of the interim finance committee since 1953. 
After holding successively a number of key appomt- 
menta in Britain in the field of aeronautical 
he became chief scientist to the Ministry of Supply 
ın 1946, and, in 1949, secretary to the 
of Saentific and Industrial Research (see Nature, 
168, 314; 1949). He thus brings to his new post a 
wealth of experience both as a research worker and 
administrator. 


Deputy Director-General : Prof. E. Amaldi 


Тин new deputy director-general of the European 
Organization for Nuclear Research is Prof. Edoardo 
Amaldi, who was born in Piacenza in 1008. He has 
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lecturer at the Zoological Institute under Hatschek. 
In 1888 he was made & profeasor and director of the 
Zoological Station of Trieste, where up to 1914 he 
organized biological and marine research. Pupils 
from many countries came to his station, and the 
cruises of the research vessel Adria which Cori him- 
аан ану disset adis 
master, are still rei by many biologiste. 
After the First World War, which he spent in charge 
of a malaria unit, he found his station closed down 
and he returned to Prague, where in 1919 he became 
professor of zoology. Three ties elected rector of 
the German University, he retred in 1936 and had 
lived m Vienna вое 1940. 

Corrs moet important publications conoerned the 
Phoronids and Bryozoa. The chapters in Bronn'e 


groups, as well as to the Brachiopods and Entoproote, 
were also written by hm. Further im + 
papers dealt with segment formation in annelids anc 
vertebrates, the circulatory system of Ammocoetes 
and with the fauna of the Adriatic. Cori also oon 
tributed in many ways to marme and limnologi 
research techniques. Of several books, ane, ‘ 
Naturalst’s Introduction to the Adriatic, Littoral”, 
& in several editions. 

f. Cori is survived by a son, the well-knowr 
biochemist, C. F. Cori, of St. Louis, Nobel Laureate 
in 1947 for medicine, and by two daughters, one oF 
whom is married to the Viennese geneticist, F. Mainx 

The institutions at which Cori was prominently 
working have been destroyed by two world wars 
but his teaching and personality will be remamberec 
by his pupils in many couniries. Н. Камов 
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spent much of his time working at various laboratorie 
throughout the world. Though he has studied thí 
spectroscopy of atoms and molecules, his main worl 
has béen devoted to nuclear physice, particularly th: 
diffusion and absorption of neutrons and the radio 
activity induced by neutrons; im collaboration witl 
Enrico Ferm: he published a study of slow neutrom 
which has proved to be of fundamental importance 
for research m this whole feld. е 
years he has worked mainly on cosmo ra 
the propertaes of mesons of high energy, py eye 
kappa mesons and hyperons. He became profeaso 
of experimental physics in the University of Rom: 
in 1987, director of the Institute of Physica m 
1950, and is a member of the Accademia Nazional 
dei Linoei. Prof. Amaldi is one of the pioneers of th: 
European Organization for Nuclear Research. А 
secretary -general of the Organization since ite areetio» 
in 1952, he has been responsible to the Council fo 
the work of the Executive Group, which prepare 
the plang and the budget for the future. The energ, 
with which he has applied himself in the service c 
the Organization hae been an important factor m it 
growth to a fully fledged body. 
Director : Prof. Ee Block 
'THz post of director of the European tio 
быны ы мел a aa A ee Féli 
Bloch, who took up his duties on October 1, оп leev 
of absence from Stanford Univermby, California. Pro 
Bloch was born in Zurich m 1905 and started h 
university career there as a student of engineerire 
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at the Hidgendasische Technische Hochschule. Very 
soon however, partly inspired by Schrddinger’s 
lectures, he changed over to theoretical physica, and 
in 1927 moved to Leipzig, where as a pupil of Heisen- 
berg he waa awarded his doctorate for a dissertation 
on the quantum mechanios of conduction eleotrans. 
After workmg successively under Pauli, Heisenberg, 
Bohr and Fermi; he went to Stanford m 1984 as 
associate profeasor of physics, where in 1939, im 
collaboration with Alvarez, he made the га measure- 
ment of the magnetic moment of the neutron, using 
the oyolotron at Berkeley. In 1046 Prof. Bloch 
published the theory and, together with & number of 
collaborators, the experimental technique of meas- 
uring very acourately nuclear 
the method of ‘nuclear induction’. For this he was 
awarded the Nobel Prize for Physica in 1952 
jomtly with Prof. E. M. Purcell, who had done 
work in the same fleld (see Nature, 170, 
911; 1953). ` 


Director of the Synchro-cyclotron Division : 
, Prof. C. J. Bakker 


Pror. Ooguxrnm Jaw Bakker hag been appointed в 
member of the Directorate and director of the Syn- 
schro-cyclotron Division. Prof. Bakker was born in 
1904 and studied physios under Zeeman in Amsterdam, 
teking his doctorate in 1981 for work on the Zeeman 
effect in the spectra of the noble gases. After this 
he spent a year m London at the College of 
Science and Technology continui work in the 
feld of py. He then joined the scientific 
staff of P at Eindhoven, where he did research 
"on certain physical problema in relation to radio. 
However, his interests turned to nuclear physics and 
«during the Second World War, in collaboration with 
Prof. Heyn, he started designing a cyclotron for 
Philipe. In 1848 he succeeded Gorter as professor of 
physics and director of the Zeeman Laboratory of 
the University of Amsterdam and also became 
liresctor of the Institute of Nuclear Physics, the focal 
ooint of Dutch nuclear research, sponsored by 
KF'undamenteel Onderzoek der Materie (F.O.M.), by 
the city of Amsterdam and by Philips. There he and 
iis team of assistants work with the cyclotron which 
vas designed and: built by him for Philips. Prof. 
Bakker is a member of the Dutch Reactor Committee 
and, as such, a member of the Joint Dutch-Norwegian 
Jommittee, which operates the joint reactor at 
Xjeller in Norway ; he is also secretary of the Joint 
Jommittee on Spectroscopy of the International 
nion of Pure and. Applied Physics and the Inter- 
ational Astronomical Union. He waa one of the 
wiginal eight invited in 1951 to draw up 
lans for the future of the European tion for 
Nuclear Research, and since 1952 he has been director 
of the Synohro-cyolotron Group; with about fifteen 
taf members and consultants he has been carrymg 
«ut the i ing studies on the.synchro-cyclotron. 
Che new Division has begun moving to Geneva, but 
at the moment Prof. Bakker ig only spending part 
«f his time with tt. 

college of Aeronautics: Prof. J. A. J. Bennett 

Tua Board of Governors of ‘the College of Aero- 
autio has appointed Dr. J. A. J. Bennett to be 
<tofeasor of aerodynamics in suoceemon to Prof. A. D. 
Young, who has taken the ohair of aeronautical 
wagineering at Queen Mary Со , University of 
ondon (see Nature, January 9, p. ). Prof. Bennett, 
‘ho holds the degree of D.Sc. of the University of 
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Glasgow and the diploma of the Imperial College of 
Science and Technology, London, is an international 
authority in the fald of helicopters. He has been в 
member of the Helicopter Committee of the Aero- 
nautical Research Council since 1945 and has served 
on & number of British missions devoted to rotary- 
winged sircraft. He was the originator of the Gyro- 
d; which established an international speed 
A very considerable number of 
papers on rotary-winged aircraft have appeared 
under his name in technical journals both in Great 
Britain and abroad. Prof. Bennett 1s a founder 
member of the Helicopter Association and a member 
of the Council, and a founder member of the American 
Helicopter Sooiety. For the past two years he has 
been engaged on helicopter research at Hiller Hel- 
copters, California, and, prior to this, he was for 
seven years head of the ioopter Branch of Fairey 
Aviation Co., Ltd. 


H. W. B. Roozeboom (1854-1907) 

Нечовіх Ұпіны Baxgors БКооғнвоом, who is 
remembered in the history of physical chemistry for 
having demonstrated the industrial importance of 
the phase rule, was born in the historio town of 
Alkmaar on the North Holland Cenal, a century ago, 
on October 24, 1854. His interest in chemistry began. 

-in his school-days; but he was too eee 
university. In 1875 he waa offi в position as 
assistant analyst by J. M. van Bemmelen, and three 

years later ho became an assistant in the chemical 
[утен of the University of Leyden. He obtained 
the Ph.D. of this univermity in 1884, and in 1890 
was appointed lecturer in chemistry. In 1896 he 
succeeded J. Н. van 't Hoff in the chair of inorganic 
&nd.physioal chemistry in the University of Amster- 
dam. In 1875 the American physicist, Josiah Willard 
Gibbe, contributed to the Transacitons of the Con- 
nectiout Academy his clasic "On the Equilibrium of 
Heterogeneous Substances”, which established the 
phase rule for chemical equilibrium and change. 
Roozeboom made careful studies of melting pointa 
and solubilities, while mvestigating the equilibria 
between. solid and liquid phases in various systems, 
and in 1904 began publication of “Die he 
Gleichgewichte vom Standpunkt der Phasenlehre". 
Completed in 1918, after his death, by his pupils, 
this work, particularly on the composition of the salt 
hydrates, showed the value of Gibbs's rule. 
Roozeboom died on February 8, 1907, at the age of 
fifty-three. 


Scientific Instruments from the Thirteenth to the 

Nineteenth Century 

Автвотавнв, armillary spheres, portable sundials 
and other antique scientific instruments constitute a 
valuable source for the historian of science. They 
afford evidence which is complementary to the 
enh and manuscript material, and they may 
Besides information unobtamable in any other way. 

ides 


all this, they are frequently beautiful objects 
themselves—producite of в happy marriage of 

scientific design and the art of the metal-worker and 
engraver. The most important pri collection. of 
such instruments, that of Mr. J. A. Billmeier, of 
London, is described in the October issue of The 
Gonnoisseur by Dr. О. Н. Josten, curator of the 
Museum of the History of Beienoe, Oxford. The 
greater part of the collection was recently acquired 


from M. Henri Michel, of Brussels, well known for 
many years as a leading authority and connoisseur 
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' in this field. The 158 choice instrumente which have 
now dome io Britain, together with the museum 
collections at South the National 
Maritime Museum, the British Museum, the Whipple 
Museum at Cambridge and the Museum of the 
History of Science at Oxford, constitute & tremandous 
national heritage. Nowhere else in the world is such 
an aggregate of fine collections available for study. 
Dr. Josten's article is well illustrated with photo- 
graphs of many of the instrumente, including six of 
the twenty-one astrolabee and an interesting selection 
of gundials. A fuller account has been given in & 
printed Catalogue of the Billmeier Collection, which 
-was exhibited in May 1054 by Mesars. Frank Partridge 
and Sons, London. 


Mycorrhizal Uptake 
Phosphorus 


In investigations of the uptake of phosphate by 
excised roots of the beech, J. L. Harley 
and J. K. Brierley have obtained evidence of the 
тыа 
sheath into host tissue (New Phytol., 58, 2, 240; 
ae, pomt out that movement of substances 
from tHe external solution might be by way of the 
inter-hyphal spaces, or the walla of the fungal tissue, 
or through the living hyphse themselves. In critical 
experimenta, excised mycorrhizal roots were allowed 
to absorb radioactive phosphorus during the first 
phase while, during the second phase, the distribution 
ee ee a дор ER 
tissue was after known time periods 
under conditions in which the rate of metabolism was 
varied.. The rate of movement of phosphorus-32 from 
fungus to host was at first rapid, but became slower 
after 10-15 hr.; it was sensitive to temperature and 
oxygen supply. „In low oxygen concentrations and 
in anaerobic conditions especially, phosphorus-32 was 
lost from the roote into the washing solution at 
normal temperatures. No such losses occurred at 
- low temperatures in either aerobic or anaerobic oon- 
ditions nor et normal temperatures іп am. The loss 
of phosphorus-32 from roots in anaerobio conditions 
waa entirely from the fungal tissue and resulted from 
& proceas which had a high temperature coefficient, 
In roots which had been returned to normal tem- 
peratures after a period of washing at low tem- 
peratures or returned to aerobic conditions after a 
period of washing in anserobic conditions, transport 
of phosphorus from fungus to host, temporarily 

vented, was resumed at an undiminished rate 
гарат authors oonolude that actrve transport of 
phosphorus from fungus to host occurs in myoor- 
thizal beech roots. The mechanism of transport ів. 
dependent upon &erobio metabolic ргооеввев m the 
fungal tissue as well as upon the absorptive pro- 
оеавев of the core. The phosphate which is lost from 
roots kept in low oxygen oonoentrations is entirely 
released from the sheath and results from tem- 
perature-sensitive anaerobic processes occurring in 

that tissue. (See alee Nature, авв, p. 684.) 


Abnormal Plant Growth 


Тнк Brookhaven National Laboratory, Upton, 
New York, has rendered a useful service to botany 
by bringing together a number of leading research 
workers interested in the phenomena of abnormal 
and pathological plant growths and their causation 
("Abnormal and Pathological Plant Growth”, Brook- 
haven 8 in Biology No. 6; pp. 808, Office 
of Technical Services, Dept. of Commerce, Washing- 
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ton 25, D.O., 1954; 2.10 dollars). While the subject 
itself ıa not new, ıb із evident from a reading of thia 
report that the application of recent and new tech- 
niques has resulted in the eoquisiion of many now 
and interesting facta and in & persistent analytioal 
to the underlying causation of the several 
manifestations of abnormal growth. The 
covers & wide field, and abnormal growth develop- 
ments induced by physical, chemical and biological 
agents are described and discussed with special 
reference to their genetical, physiological and 
morphological aspecte. In this diverse assemblage of 
new information the reader may reed at large or he 
may read selectively, paying special attention to 
such major topics as differentiation and orgeno- 
genesis, tissue culture and tumour formation as 
induced by genetical, bacterial, virus or insect 
agencies. Some of the inv ns are p drm 2 
considerable detail, special oe 
the method of induction of the abno 
ment and to the related nutritional дотор 
substance of the discussion on each of the papers is 
also given. 


Notes on Nuclear Sclence 


А вит of notes on nuclear science, mainly factual 
and explanatory, providing reliable data and references 
suitable for lecturers and teachers has been compiled 
bythe Atomic Sciences Committee of the Association 
of Scientific Workers. The notea, which are in loose- 
leaf form, are in three sections, of which Vols. 1 
and 2, dealing with scientific and industrial aspecta, 
and the military aspect, respectively, have recently 
been issued ; and ыз 3, on international control, 19 
to be issued shortly. In ordet to keep the notes up 
to date, it is intended to issue annual supplemente 
to the ive volumes ва the nooeemity arises. 


VoL. 174 
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Vol 1 is of в general nature and gummarizes the 


basic elements of nuclear science, the ue 
release of жүзу energy, nuclear energy 

in different oountries and the production ugeg on 
radioactive and stable isotopes. Vol. 2 deals with 
the effects of atomic wee in icular with the 
physical and biological effecta of the bombe dro 

on Japan in 1945 and with the problem of aivi 
defence. A very detailed bibliography is a feature 
of this volume, and an addendum brings the informa 
tion and data, on thermonuclear bombe, for example 
up to the date of publication, September 1958. . 


South African Museum: Report for 1953-4 


Tua report of the South African Museum, Cape 
Town, for the year ended March 31, 1054 (from the 
Museum; pp. 28), records that, with the proepeotiv: 
legislation repealing the South African Museum Aoc 
of 1857 and the proposal to include museums anc 
other organizations as Btete-aided institutions, it i 

that the future of the South African Museun 

be as progressive as it has been in the past. `/” 
preliminary survey of the site for the extension o- 
the east wing has been made, and the trustees hop. 
for the erection of this long-deferred addition. It i 
intended that it shall provide extra space for thr 
larger mammals and also for historical objects. Ir 
Britain all strandings of whales are immediately 
reported by the ooestguards to the British Musoun 
(Natural History). Unfortunately, in South Afric: 
there are long stretches of coast where such occur 
rences are never seen or reported, and the Museur 
is taking active steps to remedy this poeitior 
Research is now considered to be a major functio 
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of museum staffs, and the impreasive list of publice- 
tions, inoluding those in the Annals of the South 
African Museum, bears witness to extensive activity 
in this direction. 
Radiation Hazards in Industry: Conference In 
London 
Tun third conference ‘of the British Occupational 
Hygiene Sooty will be a one-day meeting on 
"Radiation Hazards in Industry", to be held in the 
London School of Hygiene and Tropical Medicine on 
November 1. The conference is open to non-members 
yment of a fee of one gumes) as well as to 
а dh The char will be taken by 
the president of the Society, Prof. E. J. King, pro- 
feagor of chemioel pathology in the Postgraduate 
Medical School, University of London. Four papers 
will be presented ав follows: the health of workers 
exposed to ionizing radiation, by A. 8. MoLean, 
principal medical officer, Department of Atomio 
fe ee a сои of 
of Atomic Energy, by D. R. R. Far, 
heed of the Health Physics Division, Department of 
Atomio Energy, Windsoale Works, Sellafield ; pro- 
tection against X-rays and. gamma-rays in the 
industrial fleld, by W. Binks, Radiological Protection 
Service, Ministry of Health and Medical Research 
Council; and safety oriteria in atomio energy, by 
F. R. Farmer, assistant director (production), 
Department of Atomio Energy, Industrial Group 
Headquarters, Risley. There will be a short die 
cussion after each paper. The conference will be 
reported, in due course, in the British Journal of 
Industrial Medicine. Those i ing to be present 
should complete and return by October 25 the appro- 
priate form, obtainable from the honorary treasurer, 
Mr. D. E. Hickish, London School of Hygiene and 
Tropical Medicine, Keppel Street, London, W.C.1. 


Blology and a Genera! University Education 

А. RHSIDENTIAL conference is being arranged by 
the Institute of Biology in co-operation with members 
of the staff of the University College of North 
Staffordshire on the place of biology in a general 
university education. The meeting will take p at 
the University College of North Staffordshire during 
December 19-21. Part of the programme will revolve 
around the place of biology in a general scienoe 
course at university-level, while the remainder of the 
programme will be concerned with the place of biology 
in & university education which is not primarily 
scientific. Among those expected to take part will 
be Dr. J. Hutchins, profeasor of physiology in the 
Univermty of Chicago, who has been closely con- 
oerned with the p and під of a course in 
biology for arts studente, Prof. 8. Zuckerman, Prof. 
А. R. Gemmell, Dr. C. Gordon, Mr. L. J. F. Brimble, 
Mr. W. B. Yapp, Prof. J. F. Denielli, Prof. T. A. 
Bennet-Clark and Prof. F. W. Rogers Brambell 
Further information oan be obtained from the 
Secretary; Institute of Bio , Tavistock House 
South, Tavistock Square, idon, W.O.1. 


Fourteenth International Congress of Pure and 
Applied Chemistry, Zurich 
Tu dates of the Fourteenth International (Jongrees 
-of Pure and Applied i and the Eighteenth 
Conference of the International Union of Pure and 
Applied Chemistry, both of which will be held m 
Zurich, are July 21-27 and July 20-28, 1955, 
spectively (and not-the other way round, as given 
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in Nature of September 25, p. 588). Papers will be 
limited to twenty minutes and summaries not 
exoeeding 250 words should be submitted via the 
appropriate national organwation. The final dates of 
acceptance vary for the different countries from 
December 15 and January 81, but in any event the 
summaries must reach the Congress secretary -general 
by February 165. » 


Announcements 


Tuna Committee of Privy Council for Agricultural 
Research and Nature Conservation has appointed 


` Mr. Frank Rayns to fill a vacancy in the membership 


of the Agricultural Reesarch Council, caused by the 
retirement of Prof. K. Mather. Mr. Rayne ia director 
of the Norfolk Agricultural Station, Sprowston ; he 
is chairman of the Experimental Husbandry Com- 
mittee of the Improvement Counail for 
and Wales and serves on the governing body 
of the National Institute of Agricultural 
Prof. S. Zuckerman has been appointed & member 
of the Agricultural Research Council for a further 
term of office. 


Ds. NıcoL Grogs, managing director of B.A.G. 
(Pty. Ltd, Johannesburg, has been appointed to 
the University of London readership m production 
tenable at the Imperial College of Science 


engineering 
and Technology. 
Maz. Ivor Bowan has retired from the post of 
үер director of MUS diua Research and 
pment (Air) in the Ministry of S о 
teking пр ап appointment with the Genaral Procli 


Equipment Corporation of the United States ; his 
new post will be in London. 


Тнв Third Intérnational Congress on Vitamin E 
wil be held in Milan in September 1055. The fol- 
lowing topics will be discussed: vitamin Е and 
metabolic processes ; influence of vitamin E on the 
hemato-vaecular system ; vitamin E and the neuro- 
muscular system; correlation between vitamin E 
and other vitamins and hormones. Further informa- 
tion can be obtamed from Prof. Emilio Raverdino,, 
vis Pietro Verri 4, Milan. 

Тнв Rockefeller Foundation has made a grant of 
7,600 dollars to the University of Glasgow towards 
the expenses of three amall working conferences of 
European scientista interested in genetical problems. 
The conferences will be held during the next five 
years, one probably in or near Glasgow and the 
others in localities to be decided. 


Тнвев postdoctoral fellowships m statistics are 
being offered for 1955-56 by the Unrversity of 
Ohicago. The purpose of these fellowships (of value 
4,000 dollars each) is to acquaint established research 
workers in the biological, physical and social sciences 
with the role of modern statistical analysis in the 
planning of experiments and in the analysis of 
agen date. Application forms cah be obtained 

the Committee on Statistica, University of 
hinge. i 37, and must be returned by 
February 15, 1955. 
` ERRATO. In the communication ‘‘Beagonal 

tion in British ieg" by P. S. Corbet 
in Nature of October 2, p. 655, the labelling of the 
axes of the graph should be interchanged; thus the 
ordinates indicate percentage of yearly population 
emerging per day, and the abscissm successive days 
of emergence. 
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ORGANIZATION OF APPLIED RESEARCH IN EUROPE 


o ra eee by the- 


Organization for Economie Co-opera- 
tion*, keeper ge cep mu A 
study of the organization of applied research in various 
European countries, including the United Kingdom, 
made during October 6-November 15, 1951, and in 
the United States and Canada during April 21— 
June 11, 1052, by two Technical Assistance Missions, 
the comparative observations and general conclusions 
of the two Missions being collected in the first report. 
The third report, dealing at length with applied 
research in the United States and Oanada, though 
undertaken at the request of the Organization for 
European Eoonomio Co-operation, waa prepared as 
ject of the National Reecareh Council of the 
nited States National Academy of Sciences, in 
0o-operation with the Mutual Security Agency. To 
a oertain extent it has since been superseded by 
studies carried out by the National Science Founda- 
tion, so far as applied research in the United States 
is concerned, with which roughly a hundred out of 
ita hundred and twenty-five pages deal. Nevertheless, 
the broad sketch of American practice in the-organ- 
ization, administration and finance of applied research 
and of the methods used to facilitate the translation 
of research results into practice provide a moet 
useful supplement to the earlier publications of the 
National Resources P ““Research—A. 


“Воівпое and Public Policy’. 
brief but well-chosen bibliography, 

of industrial research in Canada 
| nly wal balan balanced and appropriate to the 


Р The volume on applied research in Europe contains . 


much more material that is either fresh or—exoept 

pe in respect of that supplied for the United 

om or contained in papers présented to the 
Hah iE a n aig by the Depert- 
ment of Scientific and Industrial Research in London 
in November 1951.—not so conveniently accessible. 
The symposium was included in the programme of 
the first of the two missions, and а brief &ooount of 
ine IM ue а өне ARMADA ae 
which emphasizes the value of comparing ods 
used in the various countries for the organization of 
research, particularly for the adaptation of new ideas 
to varying conditions, and the value of international 
collaboration in the effective distribution of technical 
information. More attention should be gi to the 
application of research resulta and to improve- 
ment of means of communication. Generally, in 


In Austria, the Federal Government, which ia the 
chief supporter of basio research, provided 390,000 
dollars for this purpose at the universities and 


* Organization of Applied Research In the United States 
Canada. Technion] Technical Assistance 83-83. 


technioal colleges durmg 1952 aa well as other oon- 
tributions for besio and applied research and tech- 
nical development to в total-of 1,960,000 dollars, but 
only 58,600 dollars was provided for basio research , 
from industry or other ше private sources. There are 
some three hundred and fifty experimental research 
stations in Austria, employing eight hundred graduate 
and nearly five hundred other staff, and two centres 
for technioal information: the Docu- 
mentation Centre for Technology and Economy and 
the Eoonomio~Technological Service of the Austrian 
Productivity Centre. 

Since the Second World War scientiflo research in 
a "Belgium has been organized mainly by the National 
Всіепыйо Research Board, with an inoome durmg 
1949—50 of 306,000 dollars ыз (167,000 dallas Prom Ses 
grants) and the Institute for the ment of 
Scientific Research in Industry and Agriculture with 
an inoome, from the State, in 1951 of 1,895,000 
dollars. About 65-76 per cent of the industrial and 
agricultural research programme by the 
latter body is carried out at the universities or higher 
educational institutions, but for industrial research a 
higher proportion is carried out in the laboratories of 
the research associations, 

Technical research in Denmark is mostly built up 
but there are 


makes grants totalling 192,000 dollars to various 
technical institutions, while the Government oon- 
tributes 1,442,000 dollara for teahnioo-scientiflo 
research, as well aa 50,000 dollars for the Research 
Council of the Technical Sciences and 36,000 dollars 
for scientiflo research. The General Scientific 
Foundation has been established to dis- 
tribute a State grant of 288,000 dollars annually for 
research in bazio soienoe and in the agronomic and . 


veterinary sciences. 
Applied research in Franoe is carried out chiefly in 
ea controlled by the State, the nationalized 
industries ge te enterprise. The National 
Uie Pao ete ea ain tea ot 
8,580,000 dollars during 1951, as well aa 1,720,000 
mainly 


replaced by the Max Planck Society for the advance- 
ment of the sciences, which has already some sixteen 
institutes dealing with applied research, and had an 
income for 1958 of 4,240,000 dollars. The German 
Research Association, which functions chiefly through 
grants to individual research workers, had funds in 
1958 amounting to 2,600,000 dollars, while the 
Fraunhofer Socisty for the Advancement of Applied 
Research, founded in 1949 and which is still being 
built up, has distributed about 714,000 dollars for- 
applied research. ‘Research associations have been 
formed for some industries, to which the League. of 
Benefactors for German Science has contributed some 
238,000 dollars for fundamental research, while 
Federal Government contributions to industrial 
research totalled 6-25 million dollars. 
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The main government organization for sponsormg 
research in Italy is the National Research Counail, 
with an income for 1952—53 of 3 million dollars, while 
it is estimated that about 2-3 millon dollars a year 
ei dn ee e another 2-7 

on dollars by government de ta and 
nearly 250,000 dollars by the societies, pro- 
feasional associations and scientific foundations. 
Estimates are given of the expenditure on industrial 
research by individual firms—for example, 924,000 
dollars each by the Montecatini Co. on chemical 
research and by the Fiat Co. on mechanioal engineer- 
ing research—but not for industrial research organ- 
wations as & whole. 

In the Netherlands the Central National Organiza- 
tion for Appled Borentiflo Research has been 
responsible since 1932 for the direction of applied 
research in accordance with national needs and had 
& budget for 1951 of 8-4 million dollars, of which 
2-37 million dollars came from the government and 
the remainder chiefly from mdustry. In Norway, 
where the universities themselves come under the 
Mmistry of Education, most scientific and technical 
research, apart from that at the Christian Miohelsen's 
Institute, Bergen, and that of the Society for Industrial 
and Technical Research at the Norwegian Technical 
College, Bergen, is carried out directly, under the 
government or with government assistance, which 
provided about 8 million dollars for research and 
development during 1952-53. The Royal Norwegian 


Council for Scientific and Industrial Research is re- . 


sponsible for the furtherance of fundamental research 
as well aa for planning technical research in accordance 
with the needs of industry. Expenditure on scientific 
and technical research in 1952-53 is estimated at 
about 8:2 million dollars, of which 1-8 million was in 
universities and technical colleges, 2-1 million in 
public research institutes, 680,000 im institutes 
under the Council for Scientific and Industrial 
Research, and about 2:5 million dollars in industrial 
laboratories, with a research staff of about nine 
hundred, of which 200 are in the universities and 
technical colleges and 182 in publio research 
institutes. 

Information on research expenditure in Sweden is 
much leas complete. The Royal Swedish Academy 
of Science received government grantas amounting to 
243,000 dollars Med 1951—52 for research work at 
the Nobel Institute for Physics and Chemistry, the 
Stockholm Observatory and other institutes under 
ita contro. The Royal Swedish Academy of Engin- 
eering Sciences received a government. grant of 
25,000 dollars and also support from industry. Of 
the four State Research Councils, that for Technical 
Research had в budget for 1951-52 of 212,000 dollars, 
the Committee for Building Research 67,500 
dollars and the Atomio Energy Committee 367,000 
dollars. Applied research is carried out to some 
extent by various government laboratories which 
have a total budget of nearly 1:3 million dollars, 
while the combined budgets of the Forest Producta 
Research Laboratory, the Textile Research Institute, 
the Metallographic Institute and the Food Pre- 
servation Research Institute are 776,000 dollars, of 
which 285,400 dollars are provided by the State. A 
survey of thirty-seven. of the larger industrial research 
laboratories indicated that they employed в scientific 
and technical staff of 840 out of a total of 2,300, 
-and the total expenditure on industrial research is 
estimated at about 10 million dollars a year. The 
interchange of Information between research workers 
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and industry is facilitated by the Researchers Con- 
tact Organization. 

In Switzerland applied research is organized at the 
national level through the for the Promotion 
of Research at the Federal Technical College, the 
Commussion for the Sponsoring of Scientific Research, 
the Swiss Research Council for Atomic Energy and 
the Swiss National Foundation for Scientific Research. 
No comprehensive data are available for Federal 
expenditure on research, but 936,000 francs were 
allocated for scientific research by the Federal 
Council in 1945, and the Swiss Federal Institute of 
Technology in 1951 received Federal credits amount- 
ing to 2 millon dollars, the Swiss National Foundation 
for Scientific Research was to receive Federal grants 
increasing to 936,000 dollars in ita third year, while 
some 8-25 million dollars were expended in 1951 on 
research and development by the Division of War 
Technology of the Federal Military . It 
is estimated that the firms of Ciba and spend 
about 5.85 million dollars а year on research, and 
Brown Boveri about the same amount. The Alum- 
inium Foundation was established by the Aluminium 
Industrie A.G. of Nordhausen to support promising 
investigations in applied chemistry, particularly 
electrochemistry and electrometallurgy, and a number 
of other Swiss firms and industrialists have estab- 
lished foundations for acientific research in medicine, 
biology, eto. 


BRITISH INDUSTRY AND 
SCIENTIFIC MAN-POWER 


HE first part of the address of Sir Harry Pilking-- 
ton, president of the Federation of British 
Industries, to the annual ing at Reading, on 
September 21, of members of the Southern Region 
of the Federation, stressed the importance of the 
export trade to the British economy and indicated 
that we are on the eve of another big effort by the 
Federation in this fleld, the Trade Far at Baghdad. 
He said that we are the people in the whole world 
whose future, safety and survival moet depends on 
the growth of international trade, and on the credit 
aide that means the export of manufactured industrial 
cte. We must constantly improve our pro- 
activity, attempt to increase our share of world 
trade, but still more expand the total of world trade 
and develop the purchaamg power of growing marketa 
overseas, including the raising of the standard of 
living of those people whose standards are far 
below our own. 

Sir Harry said that the new industrial revolution 
under way oompletely overshadows that of the 
nineteenth century, and means a demand for more, 
and more highly qualified, scientista. The Federa- 
tion's Education Committee is concerned here both 
with recruitment and training, including the shortage 
of science teachers. We shall not obtain the rise in 
productivity we require, he thinks, unleas we have 
more people with a Gic i scientiflo background—not 
merely more o inventors, but m рее 
competent to carry out the ordinary analyti 
and team-work of development. Sir Harry then 
emphasized the high coat of invention to-day. This 
is now the reeult of team-work and leadership, and 
often involves enormous sums before inventions arc 
developed to а commercial stage. He doos not 
believe that Britain or any other country can afford 
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to allow all цв best scientists to work in isolated 
compartments on the same problem, without access 
at least to other people’s mistakes. Broad views of 
the advantages of pooling resources of inventiveness, 
or of pooling resulte, are of the utmost importance 
to Britain and to mankind as a whole. He therefore 
urged industrial firms to re-aaseas the work of their 
or associations for the whole of the industry do not 
exist, to try to devise other means for pooling with 
their neighbours or their competitors results of their 


devel 

Sie Harry тышы that some of our man-power 
resources are still being used wastefully, and touching 
of the question of taxation said that to abolish 
de-rating would give a great shock to industrial 
confidence in Britam and undo all the good resulting 
from the encouragement given last April to invest- 
ment in plant and machinery. He urged member- 
associations and individual firms to make their own 
cases showing what would be the effect, mdustry by 
industry, of a re-introduction of full rating on top of 
revised valuations. 

Although Sir Harry complained of the high level 
of employment in the Civil Service, he weloomed the 
endorsement by the Government and the Civil Service 
as а whole of the findings of Sir John Wood's Com- 
mittee in the Crichel Down case, and said that i$ is 
equally important that private citizens, and especially 
industry, should -show like consideration to Civil 
servants. 


= 


BRITISH PHARMACEUTICAL 
CONFERENCE, 1954 


HE ninety-first British Pharmaceutical Con- 
ference was opened at Oxford on September 13 
and nearly five hundred members attended. 

Dr. H. Davis, in his chairman’s addrees, discussed 
the impact of National Health Service on pharmacy 
and outlmed how the pattern of prescribing 

demands from the pharmaomt of 

ul&trve skill but a more detailed 
о than was 
d is reflected 
- in the research papers read at the Conference. 

Two of the papers are of general interest. The 
first, on demineralized water, shows that with correct 
technique demineralization of tap water by mixed 
anion and cation exchange reains produces a water 
of ity at least equal to that of distilled water 
B.P. second peper was & discusion of 
entrainment of liquid in distillation. It was shown 
that when the flow of vapour in the still-head was in 


^ streamline flow, the amount of entrainment moreased 


with diameter of still-head -and was proportionsl to 
Reynolds number. 

Research of specific interest to practising phar- 
macista moluded a study of the pH. of the castor oil 
soap in the preparation of & solution of chloroxylenol 
in an attempt to obtain a constant product. The 
increased use of newer emulsifying ља is reflected 
in the report on polyethylene-glyool esters of oeto- 
stearyl aloohol, in which it was shown that when 
used alone the lower members of the series (two or 
four ethylene oxide unite) are more effective in 
emulsifying arachis oil. Also in the emulsion field, 
an interesting point was that the addition of bentonite 


NATURE 


October 23, 1954: 


to certain cream bases will permit them to be auto- 
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olaved without creaming or on. of the oil. 
Stability of preparations drugs is always an 
important subject in analysis. A- 


quick iodometric method for estimating the hydro- 
lysis of succinylcholine «chloride, confirmed by 
chromatographic and biological assays, has shown 
that moreased (20° + 87° О.) greatly 
increases the instability of this drug. Since ferrous 
iron is more readily adsorbed than ferro iron, 
oxidation of ferrous gluconate solutions should be 
prevented ; it has been found, by suitable formula- 
tiorr and storage in light, that the ferrous iron content 
of such’ а solution may increase slightly, but this is 
accompanied by some deposition from the solution. 
The most stable solution is & 10 per cent solution 
stored in small, completely filled containers, stabilized 
with 7-5 per cent dextrose monohydrate and stored 
protected. from light. 

Tt is interesting to find that the sugar coating of 
tebleta of icilhn intended for oral use not only 
masks the bitter flavour but also protects the con- 
tained penioilin from external moisture, and so 
increases the stability that they can then be stored 
for two years at 25° C. 

The instability of tincture of digitalis has been & 
puzzle, since the frog lymph sao method of assay 
showed logs of potency on storage whereas the cat 
intravenous method did not. Fresh light has been 
thrown on this subject by two workers who, using a 
frog intravenous method, have shown that this 
method also indicates a drop m activity on-sto 
and so the disagreement between the two meth е 
of assay ів not due to differences in absorption. They 
suggest that on storage the primary glyoosides in the 
tincture are hydrolysed to secondary glycosides but 
not down to the genins. P 

The correlation shown between three methods of 
measuring pyrogenic activity—temperature rise, fall 
in percentage of small lymphocytes and fall m 
average number of lobes per neutrophil—will give 
pharmaoologista a double confirmation of the resulta 
of pyrogen tests. 

i ath О БЕ АН 
absorption of substances from omtment bases has 
been devised. Injection of acetylcholine mto a rat 
oauses secretion of reddish-brown tears; this effect 
is increased by eserme, arid the response din be used 
for an assay of the eserme. “By incorporating the 
eserine in an ointment base and rubbing on the skin 
of the rat, the-amount absorbed oan be ascertained. 

A number of papers on the analytical aspect of 
research were presented, including biological and 
chemical assays. " 

In в new type of apperatus it has been shown that 
the rate of disinfection of solids by formaldehyde 
vapour is t on the amount of vapour per- 
meeting the solid rather than the concentration of 
formaldehyde m the vapour. 

The adsorption of phenol on activated charcoal, or 
on а preorpitete caused when ferric chloride was 
added to the bacteriological medium used for deteot- 
ing survivors from a phenol—Bact. cols mixture, showed 
no apparent effect-on the survrval-rate.' 

‚ Ап infusion of raspberry leaves has a traditional 
use in giving easy and speedy parturition. Pre- 

investigation into the active principles 
which may be responsible for this effect have to 
the separation of three fractions, one a spasmolytio 
factor which may antagonize the stimulant effect of 
the other two factors, and might explam the negative 
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Bep Of SUS шын о taip Dery ре еа A 
standard method for the p tion of such extracts 
should lead to more definite resulta from them. 
The of two types of aasay for tincture 
of digttahs, the 18-hr. frog method and a chemical 
method using 8: 5-dinitrobenzoio acid, has shown 
that the biological assay of this material is still the 


оо ee ошо Search-for a 
means of characterizing sulp by examina- 


tion of their benzaldehyde and asalicylaldehyde 
derivatives not only achieved the required results 
but n led to & mide colorimetric method for the 


read dealing ics рды i 


The diverse chemical nature of synthetic analgesics 
led to a review of their stereochemistry, when it was 
found that the more analgesically active isomer of 
optical enantiomorphs has a spatial configuration 
related to that of p-(—)-alanine. The isolation, 
purification and identification of the constituents of 
the petrol extract of serpentary formed the basis of 
one peper, which illustrated the vast amount of work 
that still remains to be done before the true nature 
of many of the drugs in common use is elucidated. 

Two new вавау techniques were reported, one for 
benzathine penicillin and the other for quaternary 
"unda. 
on statistical grounds that some of 


With the increasing use of the tablet as a oon- 
venient method of dispensing eolid drugs, it is not 

rising to find the symposium seasion of the 
Conference devoted to tebleta, when the preparation, 
standardization and dispensing of them were fully 
discussed. 


GIOVANNI MARIA LANCISI 
(1654-1720) 


NATOMIST, pathologist, epidemiologist, sani- 
tarian and clinician, and one of the most 
advanced thinkera in the history of the medical 
sciences, Giovanni Maria Lenoisi was born in Rome 
three hundred years ago, on Ootober 26, 1654. He 
studied medicine at the Collegio di Sapienza, where 
he obtained his doctor's degree at the age of eighteen. 
After serving for two years as assistant physician at 
the Santo Spirito Hospital, he was made в canon of 
the Church of San Salvatore Oollege in 1678 and 
devoted himself to studying the medical classica. 
In 1684 he was appointed professor of anatomy ab 
the Collegio di Sapienza and thirteen years later 
professor of the theory and practice of medicine. A 
great admirer of Boerhaave, he introduced. his 
clinical methods into medical teaching. He was 
yeician to three successive : Innocent XI, 
ХП and Clement XI. It was at Clements 
request that in 1707 he wrote his monumental 
treatise "De subiteneis mortibus", in which he oere- 
fully records the pathological lesions of the brain and 
heart observed at autopsy, gives the first description 
of syphilis of the heart and of growths on the 
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valves, and lista hypertrophy and dilatation of the 
heart ав a cause of sudden death. 

Lanoisi's book, “De motu cordis eb aneurysm- 
atibus" (1728), is another landmark in the history 


- of heart disease, for it stresses the signifloance of 


heredity, syphilis and violent emotions as causes of 
aneuryam. In his work "De noxiis paludum effluviis 
eorumque remediis" (1717) he showed remarkable 
insight into the theory of contagion and the possible 
transmission of malaria by . He described 
the natural history of the mosquito, suggested 
repeated examination under the mioroeoope of the 
blood of malarial patients, recommended. with poetic 
fervour сіпсһопа bark as a remedy, and pointed out 
the connexion between stagnant water and moe- 
quitoes ав veotors of the disease. For the prevention 
of malaria he advocated the draining of marshy 
lands and their drying up by conservation of forests. 
He also wrote on equine and bovine pest. А 
Eng Ша relation of anatomy to sculpture 
and painting, aisi, ın 1691, persuaded Bernardino 
and surgery in Rome, 
to publish for the use of studente his studies of 
anatomy made from the works of the ancienta, and 
he himself published and edited іп 1714 the “Tabulas 
snatomicas” of Eustachius, which had lain unused m 
the Vatican Library for more than 150 years. In the 
following year he wrote “A Correct Curriculum of 
Medical Studies”, i which he emphasized the need 
of a preliminary education and the value of regular 
visita to other medical clinics. His library of twenty 
thousand rare books and manusamptsa (Biblioteca 
Lancisiane), which he presented to the Santo Spirito 
Hospital in 1711 for the use of yo physicians and 
surgeons, and for the maintenance por hich he left à 
generous legacy, represents one of the first publio 
medical libraries. 

Paradoxically, Lanoisi, whose signature is writ 
large on во many pages of anatomy, is eponymoualy 
commemorated solely by Lanocisi's 
the upper surfaoe of the oorpus 


lively expression and exuberant 
lomatio in company, Lanoisi 
of amazing versatility, who 
carried on an extensive ndenoe with the most 
famous scientists of his day. He died in Rome on 
January 21, 1720, at the age of sixty-six. In the 
tercentennial year of his birth he is gratefully remem- 
bered chiefly for having laid the foundation for a 
true understanding of the pathology of the heart. 
W. R. Berr 


SOCIETY FOR VISITING SCIENTISTS 
ANNUAL REPORT FOR 1953-54 


HE annual report for 1953—54 of the Society for 

Visrting Scientists, the seventh report of the 
Society, with an account of the financial state 
of the Society, which though it is disappointing is by 
no means hopeless, and under the energetic direction 
of the honorary treasurer, Prof. A. Haddow, freah 
appeals will be made to the scientiflo industry to 
support the Society (preferably by deed of covenant) 
and to individual seientiflo "workers to become 


The Society's library and lounge are available to 
scientific societies on payment of a small fee, and 
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is is hoped that in future more use will be made 
of these facilities. The premies were redecorated 
during the year, and they have а very pleasing 
appearance. As & result of the ial stringency, 

a certain amount of economy in the activities of the 
Bociety has had to be enforced during the year, but 
Teceptions were arranged for the delegates to two 
_conferences—one on nucleic acids, organized by the 
Faraday Society, and the other by the General 
Assembly of the International Union of Pure and 
Applied Physice—and members of the Bureau of the 
International Council of Scientific Unions were also 
received on the осоваіоп of their meeting in London 


cussion was arranged on ‘World Population”. 

The Overseas Science Students Association, which 
was started two years ago with the help н 
Btudeht Department, Student Welfare 
arid tha Нос and анаа Deperteise of tho 
British » has continued to hold ite regular 


weekly meetings. 

Although there were few ‘major’ occasions, the 
Principal function of the Bociety—to act às a day- 
to-day centre in London for all soientifülo workers, 
both ftom overseas and those resident in Britain— 
was maintained, for which no little credit is due 
The officers 


Programme А 
oo and New Member of Ооипой, Bir Lawrence 
таёр 


x 


BUILDING RESEARCH STATION: 
REPORT FOR 1953 


"| л оше тш төш 
Board, to which is attached the report of the 


director of building research, Dr. F. M. Lea, this 
latter taking up the major part of the publication 
(pp. 66. London : HM.S.0., 1954; 3s. 6d. net), is 

chiefly i e for the very great amount and 
~ variety of research that has been undertaken at 
the Research Station, Garston, near Wat- 
ford. Perhaps this is not altogether surprising, since 
the staff at the Station numbers more than four 
"hundred, half of whom are officers in the scientific 
and e tal grades. 

в report is divided into seven sections 
and performance of 
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perticularly in such media вв prestressed. concrete. 
Then,-too, there is the question of building methods, 
productivity and coste, &nd the development of 
meohanioal aids in building, of which the rail. 
operated tower crane ів в case in point. "The вооре 
of building research extends to such problems as 
flooding, вев-деѓепое banks and dame. jet 

The Scottish Laboratory is more and more providing 
a means of extending myestigations at the -main 
Station, though-there are particular Scottish problems, 
such as the utilization of looel'stone. In Colonial 
research, the work revolves around the activities of the 
Colonial liaison offloer, who has been. making extensive 
tours, mainly in Africa, esu into P Бава and 
work on 
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British West Africa, the Frenoh African Territories 
and the Belgian Congo, aa well as a certain amount 
of work on materials in Kenya and Southern Rhodesia. 

Finally, mention must be made of the Buildmg 
Research Board’s concern аф the reduction in finance 
during 1958, which severely curtailed long-term and 
short-term research, leaving the resources more con- 
oentrated, on advisory work and the practical appli- 
cation of research. The Board feels strongly that ita 
fanctaon ів to promote not only work of mmmediate use. 
but also that which will yield returns in the more 
distant future, and it is to be hoped that the recent 
lifting of financial restrictions on the Department of 
Scientific and Industrial Research will be reflected in 
the allocations to building research. 


PLANT CULTIVATION IN SALINE 
AND BRACKISH WATER 


HE raising of plants under saline conditions is a 
common problem in arid areas, where there is 
little of the soil by rainfall and where the 
water available for irrigation has often a high salt 
content. In the fourth volume produced under the 
*, the utilization of 


ledge, serve ag pointers to 

The first review, by Georges Grillot, of the Centre 
de Recherches Agronomiques, Rabat, Moroooo, is 
based on research carried out in Africa, Europe and 
the Middle East. It deals with the biological problems 
шере Dy eger rape er race гаас 
environments, and includes a particularly thorough 
section on the use of saline water for irrigation. Some 
of the important data are concisely већ out in nine 
a ixes, among which is в table of natural halo- 
phytes “indicative of the cultivability 
of domeetio species”. One of the sare conclusions 
of the review ів that both research and actual practice 
show thas irrigation by saline water is not necessarily 
harmful. Certam types of soil, however, may be 
impoverished by even alightly saline water ; but since 
vegetation is tolerant of higher degrees of salinity, the 
ме рон for the ean shes Ehe ied cem 


the biologist 
of Reseaich on Problema of 


* Arid Zone 
Uulwaton of Baie Water Рр. iK» Unesco: London: 
НМ O., 1064.) 1 75 dollars, 500 francs, 10e. 64 
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The second review is by Dr. Н. E. Hayward, 
direotor of the United States Salmity Laboratory, 
Riverside, California, and covers research in the 
Americas, Australia and Indi. The practical 
problems encountered in the various geographical 
regions receive & comprehensive treatment ; but more 
space is allotted to an in account 
of ee hysiological problems. Subjecta discussed 

fads the юра eps basis for salt tolerance, the 
кек р basis for alkali tolerance, the effect of 
saline and alkali soils on plant growth, toxic effects of 
specific ions and salt tolerance in relation to germma- 
tion. It is concluded that one of the main effects of 
moderate levels of soul salinity is to limit water supply 
"to the plant by increasing the osmotic preasure of the 
soil solution. This effect is intenarfied by an increase 
in soil moisture tension, and the combined effect, 
total soil moisture streas, conditions the growth of 
plante. Over and above the osmotic effect, each 
component of the salme solution may have some speoi- 
flo toxic effect which may vary among various genera, 
species and varieties of agricultural crops. Because 
of this speoifloity in salt tolerance, it is t to 
make a proper selection of crops for use on that 
are marginal because of salinity. 

The third review, by Dr. Everett D. Howe, of the 
Faculty of Engineering, Univermty of California, is 
restricted to a consideration of methods of purification 
of galt and brackish waters. The development of an 
economically feasible method of carrying out such a 
purifloation on a large scale is clearly of the greatest 
importance, but has evidently not yet been achieved. 

The reviews are clearly.written and although their 
main value will be to those engaged in the agricultural 
development of saline regions, they have much of 
interest for many readers, pertioularly for the plant 
physiologist or ecologist. A. ALLSOPP 
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HOUSEFLIES RESISTANT TO 
A GROUP OF CHLORINATED 
HYDROCARBON INSECTICIDES 


By Da. J. R. BUSVINE 
London School of Hyglene and Tropical Medicine 


general DDT has been the subject of far more 

research than other chlorinated hydrocarbon 
insecticides and, in particular, this 18 true of investi- 
gations of insecticide-resistance in houseflies. It 
seems that resistance to the insecticides y-BHO, 
chlordane, dieldrin, aldrin and toxaphene is quite 
distinct from DDT-tolerance. These compounds 
must have some factor in common, since selection by 
exposure to one- of them raises the resistance of a 
fly strain to the others. Questions which now arise 
аге: Is there a single defence mechanism which 
protects resistant flies from all these compounds ; 


Table 1. 
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and what is the common factor which defines this 
group of insecticides ? 

As regards DDT tolerance, there 18 evidence of at 
least two defence mechanisms, whioh may be more 
or lees developed in different strane of fly, and 
thereby modify the type of resistance displayed. 
This has been exemplified by two strains of DDT- 
resistant flies, which showed marked differences in 
relative susceptibility to в range of DDT analogues. 

It seemed possible that a similar type of investi- 
gation might reveal whether resistance to the 
Y-BHC-ehlordane group of chlorinated compounds 
was equally heterogeneous. The method used was to 
determine the exact degrees of resistance, to a series 
of related compounds, shown by four strains of flies 
from very different sources. The strains of houseflies 
used were: (1) Sardinia strain. Previous history in 
the fleld: DDT house-spraying throughout the 
island during 1947-50; chlordane added to the 
spray from 1848; laboratory oolony started m 
November 1950. (2) England strain. Previous hw- 
tory in the fleld : from a refuse tip at Egham, treated 
with DDT during 1947—49; ee 1951—58 treated 
with BHC; laboratory colony started in September 
1958. (8) Omdurman (Sudan) strain. Previous his- 
tory in the field: all pit latrines and other breeding 
Bites near the town dusted with BHC during 1949- 
52; in 1950, many houses sprayed with DDT; 
laboratory oolony started in March 1953, through the 
kindness of Dr. D. J. Lewis. (4) Uruguay strain. 
Previous history in the field: widespread use of 
BHC ваа DDT; laboratory colony started in 1961; 
a suboolony kindly sent to me by Mr. Newman, of 

ial Chemical Industries, Lid., in January 1954. 
(5) Normal strain. Reared in the laboratory for many 
years and believed to be normally susceptible to 
Insecticides. 

Samples of males of the above strains were ool- 
lected and, on the fresh specimens, the ratios head 
width/frons width were caloulated, with the following 
resulta: Sardinia, 6:81 + 0-44; 5:98 + 
0-38; Omdurman, 10-94 + 1-45; Uruguay, 5:17 + 
0-46; normal, 5-14 + 0-46. The Omdurman strain 
is olearly of the M. domestica vicina type, while the 
England, Uruguay and normal oolonies are of the 
М. domestica domestica form. The Sardinia ratio 18 а 
little high, but approximates to the latter. These 
figures agree with those of BRaoca*, though I find the 
difference between colonies of domastioa and vicina to 
be more constant than he suggests. Thus, after a 
year in my laboratory, the Omdurman ratio was 
found to be 11-14 + 1-40, во that it had not changed 
appreciably. 

Measuremenis of relative resistance. Purifled 
samples of the following seven орош were 
kindly supplied by the Shell Co., Ltd.: a- and 8- 
ehlordane (1, 2, 4, 5, 6, 7, 8, 8-ootoahloro-4, b RSS 
8a, 4, 7, Ta-tetrahydroidane) ; it is believed that 
a- and B-chlordane differ in regard to the position of 
chlorine atoms on carbons l and 2, « being a trans- 


Manus LETHAL COKOENTRATIONS OF VARIOUS IENZBOTIOIDES TO DITFEXAWT Втвагив от HOURNFLY 
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and B a ofs-izomer; both are thought to be endo 
forms in respect of the isomerism about the 3a-7a 
4atbon bond. Dieldrin and endrin 


T-epoxy-l, 4, 4a, 5, 6, 7, 8, 8a- 
octahydro-l : 4, 5 : 8-dimethano- 
naphthalene); dieldrin is an endo— 
ero- isomer, whereas endrin is the 
endo—endo- form. Aldrin and iso- 
drm (1, 2, 8, 4, 10, 10-hexachloro- 
1:4, 5: 8-dimethano-1, 4, 4a, 5, 8, 
8a-hexahydronaphthalene) ; aldrin 
is an endo—ero-isomer, whereas iso- 
drin is the endo—endo- form. ү-ВНС 
(y-1, 2, 8, 4, 5, 6-hexachloro-cyalo- 
hexane). 

These insecticides were dissolved 
in refined, high-boilmg mineral 
ol (Shell rigella oi), and ther 
toxicities to the various fly strams 
determmed by droplet spplica- 
tions, as in previous investigations’. 
The median lethal concentrations 
were estimated, the resulta being 
set out in Table 1 and illustrated 
by Fig. 1. 

These resulta have certain mter- 

ing characteristics, It will be 
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geographical areas. АП of them have developed 

resistance to a- and B-ohlordane, dieldrin and 

Resistance 18 intermediate to y-BHO, and it 
dide d dore pied enda and weds Though 
three of the strains resistance by the selective 
action of BHO used in the field, yet m all cases 
reaistanoe to chlordane, dieldrin and aldrin is higher. 

Possibiüsiy of a common defence mechanesm. The. 
results strongly suggest that the four strains depend 
on the same defence mechanism for dealing with 
insecticides of this type, though it may .be more 
highly devel: in вате strains than obhers.* From 
Fig. 1 it will be observed that the compounds aldrin 
and dieldrin, and the two isomers of chlordane, 
retain the same order of toxicity to the resistant as 
to the normal flies. In contrast, endrin, isodrin and 

-BHC, which are intermediate in toxicity to normal 

See ead iors The eee ones than 
mentioned above. This change is puzzling ; 
es Fat Me ena edes er 
toxicity to normal flies is equally obscure. In a later 
paragraph it will be suggested that all these oom- 
pounds have similar insecticidal action by reason of 
similar eee ин If this is so, them individual 
levels of toxicity might depend on characters of the 
whole molecules, affecting ‘such things as phase dis- 
tribution or efficiency of absorption or diffusion. It 
is oonoeivable that these characters might have 
different effects at the high concentrations necessary 
for the reastant flies. 

Another possible explanation could be offered if 
the remstance mechaniam depended on detoxifloa- 
tion ; for this might well be more efficient with some 
compounds than others. Then, for example, one 
would expect dieldrin introduced into resistant flies 
to disappear faster than endrin. 

The followmg testa were conducted. Batches of 
resistant females were injected with 0:1 per oent oil 


- solutions of dieldrin or endrin. After various 


the flies were ground up and extracted with ether 
and the insecticide remaining in the residue estimated 





aa De a top orntre) end-view af a 
s rT whieh Tuo а 


esting somen tagon. Ki {йе рн „ hydrogen ; 
seen that the ‘pattern’ of reaistance ет саваа. b ag egit si v ern in the b- arbor Ипи 
of the four fly strains is remarkably in these are and carbon bals have been shghtly 


similar, despite their diffetent his- 
tories and origin in such diverse 
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by bioassay, by wire-loop applications to susceptible 
male flies (Table 2). 

These limited data suggest that the different 
degrees of resistance developed to these two com- 
pounds do not depend on relative ease of elimination. 

Common factor of the y-BHO-—chlordans . The 
second question mentioned earlier was problem 
of the common factor of the y-BHC-—chlordane group 
of insecticides. The compounds chlordane, aldrin, 
dieldrm, endrin and isodrin have obvious similarity 
in part of their molecules ; but y-BHO appears quite 


observed that five o chlorine atoms of the 
chlordane group are arranged approximately sym- 
metrically, with a sixth pro ing from the centre. 


Models of the various isomers of hexachlorocyalo- 
hexane reveal & rather similar of ahlorine 
atome in the y-form only (Fig. 2). It seems likely 
that this is the toxophore le for the high 


insecticidal activity of ү-ВНС and the chlordane type 
insecticides. It may also explain the oorrelated 
resistance developed. by flies to members of the 
group. 

Additional evidence for this hypothesis was 
obtained by teats with a sample of ootochloro- 
propane, a highly. chlorinated hydrocarbon not 
possessing а pentagonal arrangement of chlorine 
atoms. The median lethal concentration of this 
compound was found to be approximately ‘20 per 
cent for both the Omdurman and the laboratory 
strains. Thus, this substance is not highly insecti- 
cidal, nor does resistance to the y-BHOC-ohlordane 
series alter the level of susceptibility to it. 

A from chemical considerations, observations 
of progress of mtoxication in flies reveal similar 
features in y -BHO and the chlordane group, which 
&re quite different from signs of DDT poisoning. 
DDT causes continual, unoo-ordmated moveménta ; 
but until a late stage of intomoation, the wings can 
function normally. Flies poisoned by y-BHO or by 
а member of the chlordane group frequently show 
‘fanning’ movements of the wings, insufficient to 
cause flight. At a late stage of intoxication, the legs 
are all tightly contracted under the body and the 
wings ies usually deflected downwards (cf. Weis- 

A d is interesting to learn that, in mammals, there 
ів an analogous difference in signs of poisoning by 


DDT as compared with those due to the y-BHC- 
chlordane group of insecticides. Dr. J. M. Barnes, 


of the Medical Rdsearch Council Toxicology Research 
Unit, kindly allows me to quote his observations, as 
follows: ‘‘When these insecticides are dissolved in 
‘Tween 80’ (polyoxyethylene sorbitan oleate) and 
injected intravenously into rate, there are two types 
of effect. DDT and methoxyohlor, like phenol, 
produce widespread muscular i 

intensity of the tramora depends on the dose. icine 
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сезе of DDT, convulmons are relatively minor in 
severity and come as в cumulation of the violent 
tremors. Death may not take place for 1-2 hours. 
With gamma BHO, aldrin, endrm, dieldrin and 
chlordane, fine muscular twitchings are nob seen. 
The outstanding feature is convulsions, of sudden 
onset and extreme violence, often starting within a 
few minutes of giving a dose that is just lethal. 
Death may occur during convulsions, or after в 
period of unconsciousness followmg the convulsions. 
Death, if it оосотв, usually aga rdi C 10-15 
minutes". 


; Busvine, J. E., Nature, 188, 108 (1951). 
* Васса, G., Rew Parasit., 14, 07 (1953) 


iir e kas Thomas, З. L, and Yardley, V. A, Nature, 108, 59 
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PHOTOLYSIS OF CHLORINE 
DIOXIDE AND ABSOLUTE RATES 
OF CHLORINE MONOXIDE 
REACTIONS . 


By F. J. LIFSCOMB, Pror. R. G. W. NORRISH, F.R.S., 
and Dr ,G. PORTER 


Department of Physical Chemistry, University of 
Cambridge 


HE absorption spectrum of chlorine monoxide 

was first detected in the photochemical reaction 
between chlorine and oxygen? * and all direct studies 
of ita reactions have so far been carried out on this 
system. The mechanisms of these reactions have 
been thoroughly elucidated, but” it has been necessary 
to expreas the absolute rates and concentrations in 
terms of an unknown constant which is numerically 
equal to the extinct;on coefficient of chlorine mon- 
oxide at & given wave-length. The evaluation of this 
constant would lead to absolute extinction coefficients 
of chlorine monoxide at all wave-lengths, absolute 
concentrations under any required conditions and 
absolute rate constants of the reactions of chlorine 
monoxide. 

The extinction coefficient appears in these quan- 
tities because the obeerved parameter is an optical 
density, D1, of the reaction mixture at & given wave- 
length X. We then have 

Dy = cael, 
where єд 18 the extinction coefficient of chlorine 
monoxide at this wave-length, с is its concentration 
and | ів the length of the absorption path. It is 
therefore le only to measure the produst tic 
and not separate quantities. Since the relative 
extinctions at two wave-lengths are easily obtained, 
all can be referred to в standard extinction, ts, at в 
wave-length of 2577 A., which is in the continuous 
region of the spectrum arid is therefore insensitive to 
the exact wave-length and independent of the 


resolving power of the h. 
~ The ClO radical is removed by the bimolecular 
process : 


2010 = Cl, + O, ; (1) 
and the rate constant of this reaction is given by 
bk, = 7-2 x 104 x e, exp (0 2.000) litre mole! gee.-}, 


780 


To evaluate є, the concentration of chlorine mon- 
oxide must be known and, in prinorple, this can be 
found by differance if the concentrations of the other 
species present are known. Thus, in the reaction 
between chlorine and oxygen, the only species which 
contain chlorine and which are present in significant 
concentrations are chlorme monoxide and chlorine, 
and the decrease in concentration of chlorine should 
lead directly to the concentration of chlorine mon- 
oxide. Unfortunately, owing to the low extinction of 
ohlorine, this decrease of concentration was below 
the lmit of detectability and it was therefore only 
pombe to give в lower limit for e, which was 310. 

ns were given for supposing that s, was less 
than 3,000, but no further limits could be fixed by 
these experimenta. 

The extinction ooeffioient of chlorine dioxide is 
much greater than that of chlorine and is of the same 
order of magnitude as the above predicted values for 
chlorine monoxide. It follows that, if chlorine 
monoxide were detected durmg the photolysis of 
chlorme dioxide, the decrease in concentration of 
chlorine dioxide should be readily measurable. We 
have therefore investigated this reaction by the same 

i tal methods as were used to study the 
orine-oxygen reaction. The photolysis flash was 
operated with an energy of 250 J and, had an effective 
duration of 100 usec. Preasures of ahlorme dioxide 
were j mm. mercury or leas, and the experiments 
were conducted in the presence of up to half an 
atmosphere of inert gas (argon, nitrogen or carbon 
dioxide) m order to reduce the rise m temperature 
to a few degrees. Plate densities were measured by 
reference to calibrations made with a neutral step 


wedge. 
It waa found that a single flash decomposed about 
90 per cent of the chlorine dioxide and that this 
spectrum was replaced by that of chlorme monoxide, 
which then decayed slowly m the game manner ва 
had been observed in previous work. Spectra of other 
chlorine oxides were absent at all times, and rmioro- 
ohotometrio measurements at 2780 A. established 
. that chlorine trioxide (ОО), which baa an extinction 
coefficient of 1,210 at this wave-length‘, could not 
Have been formed in an amount greater than 1 per 
cent of the total chlorine dioxide decomposed. This 
is different from the photolysis of chlorine dioxide at 
normal intensities, where chlorme trioxide is a major 
product’, but the difference can be understood in 
terms of the following competing reactions : 


O + ClO, = CIO, 
O + CIO = ClO, (3) 
O+0+M =O, +M (4) 


Since the ratio of the concentration of atomic 
oxygen plus ohlorine monoxide to the dioxide is many 
thousand times greater in the flash ta, the 
“probability of reaction 2 relative to 3 and 4 will be 
correspondingly reduced. 

The primary photolysis undoubtedly occurs by the 
Process : 


(2) 


ClO, + Av = ClO + O; (5) 


and therefore, if measurements are made before the 
chlorine monoxide has reacted to form chlorine, the 
concentration of chlorine monoxide will be given 
simply by the difference between the corresponding 
. gonoentration of ohlorine dioxide and the oonoentra- 
tion origmally present. Allowance was made for the 
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chlorine monoxide which had reacted before measure- 
ment by carrying out a number of determinations at 
pressures of chlorine dioxide of 0-1, 0:2 and 0-5 mm. 
mercury, and extrapolatmg to zero concentration. 
The correction was very smal, the observed Value at 
the lowest chlorme dioxide preasure being only 4 per 
cent leas than the extrapolated value, while the mean 
deviation from the mean st в given pressure was 
7 per cent. The final value of the extinction coefficient 
at 2577 A. obtained in this way waa 1,190 + 100 litre 
mole am.3. 8 this numerical value into 
the expression of Porter and Wright, we obtain: 


k, (20° C.) = 8:6 x 10? litre mole“ geo.-1. 


We have also measured the rate constant of 
removal of chlorme monoxide independently, umng 
the same methods but preparing it by photolysis of 
ahlorine dioxide. The mean value of the bimolecular 
constant obtained at 20° С. was 5-7 x 10’ hire 
mole! вес. The difference between these two 
values is probably withm the combined errors of the 
two completely independent determinations, which 
used different density standards for plate calibration. 
It follows that chlorine dioxide, chlorine and 
oxygen, haa no effect on the rate of disappearance of 
the CIO radical. 

It has bean pomted out that reaction 1 has a low 
frequency factor and the reasons for this have already 
been discussed?. It ів one of the simplest bimole- 
cular radical reactions for which quantitative rate 
data and spectroscopic constants are now available 
for more detailed theoretical treatment. 

[Juné 15. 
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RESTRICTION OF INFLAMMATORY 
RESPONSE BY POLYSACCHARIDES 


By M. SHILO, B. WOLMAN and SHLOMO 
HESTRIN 


Laboratory of Microblological Chemistry, Department of 


. Biochemistry, Hebrew Unlversity-Hadassah, Medical School, 


Jerusalem 


HE suggestion that oolloida from the blood 
Plasma may coat the capillary endothelium and 
that the porosity of the latter may thereby be 
reduced was advanced more than a decade ago}. 
However, the poesibility of utilizing this mechanism 
as а means of restricting mflammatory response has 
perhaps not been appreaisted clearly. Water-soluble 
polysaccharides frequently occur on micro-organisms 
in the form of capsular envelopes. It is relevant to 
the mechanism of mfeotion and’ of interest to learn 
whether such polymers also can act on blood vessels 
as wall-coating agente. In the expermments described 
here, we have attempted in particular to ascertain 
whether neutral and Poh canes bacterial poly- 
saccharides, levan and dextran, systemically 
administered, retard escape of blood colloids and 
cells acroes the capillary wall at sites of tissue injury. 
The inftuenoe of the intravenous administration of 
high-molecular polysaccharide on the capacity for 
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acute inflammatory responses to local irritants is 
illustrated by the resulta in Table 1. The saccharide 
used was native levan of Aerobacter levanioum (3 per 
cent m saline), given mtravasoularly -before the 
irritant in doses of 100 mgm./kgm. in rabbits and 
guinea pigs, and of 500 mgm./kgm. m mice. This 
preparation, though apparently non-toxic towards 
the mioe and gumea pigs, evoked an untoward reaction 
(immediate diarrhea and occasionally death) in a 
few rabbits. The irritants were: (1) peptone, 0-1 ml. 
of 10 per cent 'Difoo' proteoee peptone in saline ; 
(2) turpentine, 0-005 ml. ; (8) staphylococcus, 0-1 ml. 
of a suspension of a Staphylococcus вр. grown on an 
ugar alant for 24 hr., washed and finally suspended 
in 5 ml. of saline. These findings show that inflamma- 
tion throughout an area of injury can be markedly 
restricted or prevented both by a levan and a 
dextran. The game effect was uniformly present in 
systems involving different irritante, tissues and 
hosta. 
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Table 1. IXFLUENGN OF HIGH-POLYMER Lavan OF ACUTA DOLAX- 
MATORY EESPONSES 











of the amount of an 


elevation agglutinin (Salmonela 
ge apt rum) Мо ик доо cada du after the 
admintstraiion of the aggintmm. 

A Staphylococous sp. Injected intradermally into 
normal gumes pigs and rabbits evoked akin lesions 
which were soon localized and became purulent 
within & day. In hoste with diminished mflammatory 
responsiveness, such skm lesions are known to be 
non-purulenb and to show & tendency to spread’. 
When rabbits or guinea pigs received levan or 
dextran systemically, the mtradermal inoculation 
of the ‘staphylococcus regularly evoked a 
and necrotic rather than a purulent lemon (see 
Fig. 1). These findings have strongly the 
concept that the promotimg effect of levan and 
dextran on infection is mediated by the ability of the 

yeaccharides to arrest inflammatory responses?. 

Dr. E. Margoliash in this laboratory has also found 
that subcutaneous resorption of a foreign tissue 
(fragments of в transplantable mouse mammary 
carcmoms) m the rat can be greatly retarded by 
daily intraperrtoneal injection of lavan: the resorp- 
tion in the normal rate was advanced in four to five 
days; resorption was lees marked after two weeks 
in the ‘lwvanized’ animale. Thus it appears that the 
levan can inhibit a presuniably chronic process of 
inflammation and not only the acute inflammatory 
Tesponses. 

The question arises whether the polysaccharides 
prevent or mmply mask the capillary injury. We 
observed that 1—3 hr. old skin lesions produced in 
rabbite by intradermal mjeotion of turpentine show 
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necroüo, and 
akin arem in the Цетап!тей animal (s) 


an almost instantaneous blueing reaction with intr&- 
venously injected trypan blue. When rabbits with 
the preformed skm lesions recerved levan 30 mm. 
before the injection of the dye, the bluemg reaction 
at the injured sites was prevented or greatly 
diminished and delayed. This suggests that levan. 
effecta the rapid masking of the capillary injury. 

Both the ability to restrict inflammatory response 
and the attendant ability to promote mfection are 
manifested by some shocking agents? and by 
cortisone‘ as well as by the polysaccharides. How- 
булы the ee ee is lees бсо: 
stances affect the inflammatory response could, of 
course, be quite distmot. The activity of the poly- 
saccharides was dimmushed greatly or abolished when 
molecular weight was reduced from greater than 10* 
to 104-105, which is the range acceptable in a plasma 
expander. Hence the activity 18 not determined 
solely by the structure of the polymer repeatmg-unit. 
The activity, however, could well be simply a function 
of capacity, dependent on molecular size, for adsorp- 
tive combmation and resulting formation of an 
extraneous polysaccharide coat on the surface of the 
таа (cf. ref. 5). 

A detailed report and discuasion of clinical impli- 
cations will be presented later. We thank Dr. M. 
Wolman for criticism and the analysis of histological 
preparations. Support of the investigation by & 
grant from the Soientifico Department, Defence 
Ministry of the Government of Israel, is gratefully 
acknowledged. [May 5. 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible | 
for opinions expressed by their correspondents. 
Ee pe ee reo Cd 


Contraction and Relaxation of Collagen 
Fibres 


PaAnrRIDGH! reported that tendons from the tail 
of the rat loaded with small lead shot at above 60° O. 
in distilled water first shorten'and thereafter lengthen, 
that is, contract and relax. 

We have studied this phenomenon in dete by 
polarization microscopy, and by chemical and 
enxymucal methods using isolated collagen fibres of 
rat tail tendon. We found that contraction and 
relaxation oan be brought sbout also without heat 
at room temperature in concentrated salt solutions 
such as potassium iodate and potassium mercury- 
iodate in 40 per cent concentration. Smgle dry native 
fibres 1-2 mgm. in weight, 0-10—0-20 mm. in diameter 
and 65-6 om. in length were loaded with small lead 
shot weighing 70-80 mgm. and placed at room tem- 
perature (20? C.) in the solutions mentioned above. 
Contraction starta after 20-30 sec. and ceases in 
1-2 mm. The fibres shorten to one-third of their 
length (67 per cent shortening). The relaxation only 
begins after 20-25 min., and it stops after approx- 
imately 60 mm., when the fibres have 
to 80-85 per oent of their original length. We oall 
this phenomenon observed in concentrated salt solu- 
tions at room temperature ‘chemical contraction and 
relaxation’. - 





Photomierographs taken with the шеол (1) Native fibre, homogeneous. Ie Mea req Outer 
and аута] mre $ ewoll 
Me ee ana "ты копу рген writ үз eim tah K S fibre, ш 
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We have established that by the heat. contraction 
of collagen fibres performed in water at 67°C. the 
fibres (as above) contract m 7—10 seo. and relax 
in 40-60 sec. The shortenmg is the same as in 
40 per cent potassium iodate (67 per oent); thé 
relaxation -ig 100 per cent. The 
by polarization and with chemical and 
enzymic methods show t the heat and chemical 
contraction — relaxation processes are similar to cach 
other. ` 

The native, contracted and relaxed fibres were 
exammed separately in the wet and the dry state. 
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' The contracted fibres when wet are elastic, rubber- 


like, in contrast to the non-expansible native “and 
easily torn relaxed fibres. By polarization mi y. 
cg Rie та quick ie es ошо 
homogeneous, in the contracted fibre two optically 
different phases can be obeerved: apparently an 
outer phase with small b i and an inner 
phage with helical structure and strong birefringence. 
The relaxed fibre is oT УЙЕ. showing 
fibrillary structure (Figs. Inbibition 
eens Ghee quu d te (hs 
phases differ both qualitatively and quantitatively 
from each other. 

The dissolution of protein was examined during 
the contraction —relaxation. processes with larger 
amounts of collagen fibre. While the fibre is passing 
from the native to the contracted state, only a small 
quantity of muooid? ia dissolved ; but the beginning 
of relaxation ıa connected with the dissolution of % 
larger amount of protein Having kept the fibres 
for 20 mim. m 40 per cent potassium iodate, reluxa- 


` tion starta; thus 36 per oent of the nitrogen of 
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the collagen is dissolved, and in 60 mm. (complete 
relaxation) 75 per oent of the nitrogen of collagen 

into solution. By heat relaxation the same 
ааа of protein takes place. At 67° С. in 
2 min. 14 per oent, in 5 min. 47 per cent and 
in 10 mm. 73 per cent of the nitrogen of the 
collagen is dissolved. The groas struoture of the 
collagen fibre remains, as 1 the protein haa dissolved 
only from the inside. 

With elastase at pH 10, only 5-10 per oent of the 
native fibres were dissolved. From the contracted 
fibre the elastase dissolves the’ outer phase, which 
accounts for 15-20 per oent of the entire collagen 
niffogen, while the internal phase remains inteot. 
"Fu. 4 shows a contracted fibre after treatment with 
elastase. The relaxed fibres are dissolved with 
elastase without residue. 

The contraction process remains reversible if the 
fibres, just after contraction, were removed from the 
solution, washed, stretched and dried in the stretched 
state. But after relaxation, contraction could no 
longer be observed. 

In a previous experiment, one of us (Banga?) 
showed that during the heat contraction of Achilles 
tendon а mucoid is dissolved which contams 6-8 per 
cent of carbohydrate. In those experiments the 
relaxation is already beginning and the analytical 
resulte may have related to the combiation of two 
substances. It is to be noted that in Achilles tendon 
of cattle the heat contraction — relaxation proceases 
follow much more slowly than m the collagen fibre 
of rat tail tendon. 

Our experiments seam to prove that the collagen 
fibre is not built up from a single protein but at least 
of two different protein components. In our experi- 
ments the chondroitin sulphuric всій content of the 
ground-substance which stabilizes: the collagen 
fibre does not play a part in the process .of oon- 
traction — relaxation. This is shown by the following 
experiment. We treated the native collagen fibres 
with & concentrated aqueous solution of hyaluronid- 
ase, which dissolves chondroitin sulphuric acid. 
After treatment for 24 br., contraction and relaxation 
took place in the usual way. This indicates that 
neither of the two proteins described corresponds to 
chondromuooid. 

A peper oonteining the detailed resulta of the 
experiments will be published in the Acta Morph. 
Acad. Sot. Hung. 


I. Banga 
J. Bard 
D. Вғлвб 
First t of Pathological Anatomy 
&nd i tal Cancer Research, 
University of Budapest. 
July 16. 
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A Lipid Component of Reticulin 


ates 


Ix a previous communication in Nature!, renal 
cortical retioulin was described as oonsisting of 
randomly orientated collagen fibrils embedded in в 
-structureless matrix. X-ray diffraction photographs 
of these reticulin showed в diffraction 
pattern quite typical of nae of collagen, together 
with some additional rings; this suggested that the 
reticulin consisted of collagen together with an 
unidentified material. 


NATURE 


lr 
789 


Further studies on the chemical composition of this 
Teticulm, isolated from kidneys as before, indicated 
that a fat component was present. 

The X-ray diffraction pattern of this isolated fat 
haa been compared with that of & series of saturated 
fatty acids, and the spacings and intensitiés show 
close agreement with the series. The precise member 
of the series present in reticulin was not identifled 
from the diffraction pattern alone, but a melting 
point over the range 49°-52° C. suggested a mixture 


gre aed мр осоо ada оше 
Analyms by Imperial Chemical ustries, yd 


using vapour phase chromatography, has given more 
than 90 per cent myristic acd. 

In the X-ray diffraction pattern of reticulin, the 
broad collagen band at 4-5 А. somewhat maaks the 
bends seen at 4-5 and 3:8 A., which are very intense 
when the isolated lipid component is examined alone. 
Outside the classical 2-9 А. collagen band seen in 
reticulin are other rings at 2-5, 2-35 and 2-2 A.; and 
these outer rings correspond very closely with ‘those 
seen with saturated fatty acids. 

From a reaaseagment of the electron microscope 
resulta, it is probable that the lipid was present in 
those regions which were too thick to give clear 
photographs. The reticulin as isolated was therefore 
а mixture of three components—oollagen, fatty acid 
and polysaccharide-containing matrix. From the 
extraction methods used for isolating the reticulin 
samples, it was clear that the fatty acid was an 
essential component of the retioulm, and not а oon- 
taminant from extre-reticular sources. 


K.: Lreria 
Atomic Energy Research Establiahment, 
Harwell, Berks. 
G. M. WispRUM 
Radoliffe Infirmary, 
Oxford. 
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Stalning Reactions of Elastic Fibres with 
Special Reference to 'Elastotic 
Degenerations’ in the Human Skin 


Parr of our research programme is devoted to 
clarifying various aspecta of skin carcinoma in man 
and in experimental animals. Careful study of the 
dermal accumulations of morphologically unusual 
fibrillar material, consistently found in our epecimens, 
and generally referred to by other authors! as “ап 
increase in elastic fibres”, led us to suspect that these 
accumulations of unusual fibrils ware not, in fact, 
unmodified elastic fibres. We conducted a systematio 
survey of the staining reactions of the fibrillar masses 
in the dermis and m diseased blood vessels, always 
carefully comparmg our findings in the abnormal with 
those of the elastic and other fibres in apparently 
healthy human skin, aorta and other vessels. 

The unusual clumps of dermal fibres, referred to 
above, as well as certain fibres which may appear in 
vessel walls durmg degenerative vascular diseases, 
stain with some of the dyes (for example, Weigert’s, 
Verhoeff's, oroein and Gomori's aldehyde-fuchsin, in 
partioular), but not with all the stains which sharply 
‘delmeate apparently ‘normal’ elastic fibres. On the 
other hand, these same fibre clumps may stain with 
several dyes, or dye-mixturee, which do not stam 
‘normal’ elastio fibres (see Table 1). 

The conclusion, therefore, seems to be justified 

the accumulations or clumps of morphologically 


790 


Table 1. Тоок, EXACMONS OF MLiPTIO нкан IX Надолу 
DNXNIS AXD ARTERIES COMPARED ттен 'HLAPTOTIQALLY DBGNENR- 




















Stain 
L R 
- Orcein 
Verhoeff*s 
Welgert's 
Gomori^s akde- -purple to pale red 
e een | E s 
Periodic acid- red ‘pools’ and 
Tron меша{о- | Grey, bl&ok or to jet-hlack fibres, rods 
Pink Pink to deep red 
koe 
Yellow with iregular red 
‘granules’ 











adc ыыр. Ld Barrier peel ied 

‘trae’ degenerated’ 

fibrillar aggregations. 5 
t Modified Hale's method for acid mueopolysa&cobsridem (ref. 4). 


abnormal fibres, particularly in the dermis, while 
simulating that "inorease in elastic fibres” described 
by modern authors, cannot be regarded as being 
constituted of unaltered elastic fibres, either on 
morphological ‘or on tinctorial criteria. We suggest 
the name ‘elastotically. degenerated’ fibres for these 
masses, since they are morphologically and tinstor- 
islly distinguishable from normal elastic and collagen 
fibres, although they stain with the generally used 
elastic stains. 

These elastotioally degenerated fibres seem to be 
derived primarily from alterations in the camposition 
of preformed collagen, or, perhaps, from disturbances 
in metabolic processes during the formation of normal 
reticular, or elastic fibres. Тһе former 
possibility, oonoerning the origin of 'elastotioally 
degenerated’ fibres, is supported by our recently 
recorded finding? that, some time after the grafting 
of trypein-treated &uto- or homo-dermal tissue in 
man, numerous plaques or even extensive beds of 
*elastotioally ' tissue can usually be found 
in the dermis of the host area. These flbre masses 
may have been derived fram the original collagen 
of the graft. Alternatively, the grafted dermal 
collagen may have induced a change ш the mete- 
boligm of the connective tissue in the host site, 
resulting m the deposition of new fibres, which were 
. ‘elastotically degenerated’ .ab initio—a possibility in 
conformity with the latter of the above two sugges- 
tions. Stages in the formation of these abnormal 
fibres, in dermis, can be defined on the basis of tinc- 
torial reactions with the aid of the above-mentioned 
dyes. The final product of such de- 
generated fibres can be sharply distinguished from 
an increase in ‘true’ elastio fibres and from ‘normal’ 
collagen Яргев. 
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Our findings also indicate that the generally 
accredited standard histological msthods for demon- 
strating elastic fibres cannot be relied on to stain 


" only ‘normal’ elastio fibres. This latter view is in 


conformity with that expressed by. Astbury e al. 
from their combined histological and electron- 
тпісговооріо studies of normal and abnormal human 
dermis . 


The expenses incurred during this study were 
defrayed primarily by а generous grant from the 
was available, in part, through the Florence 
Powell Oancer Research Library Grant and through 
the kind assistance of Mrs. B. H. Robmow. We also 
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Secretion of Aldosterone and 
Corticosterone by the Rat Adrenal 

А grupY has been made of thenature and regulation 
of rat adrenal steroid secretion. The adrenal-vein 
blood of rate was collected, extracted and chromato- 
graphed by the method of Bush? Cortsoosterone 
was detected and estimated by the soda-fiuorescence 
reaction’. Mineralooarticoid activity was estimated 
by the biological method of Simpson and Tait*. 

A potent mineralocorticoid was detected in the 
zone of the paper chromatogram which would include 
aldosterone“. In concentrates of this zone there 
was в substance which had the same Rp» and soda- 
fluorescence reaction as aldosterone and waa 
in an ggnount appropriate to the observed biological 
activity. The activity of this zone has been tentatively 
identifled with aldosterone. 

Intact rate, subjected to the surgical stress of 
collection of adrenal effluent, secreted aldosterone 
equivalent to about 45 pgm. of deoxycorticosterone 
acetate, and 150 ugm. corticosterone per adrenal/kgm. / 
hr., with a ratio of 0-80: 1. Treatment with deoxy- 
corticosterone acetate for seven days (2 mgm. per 
day), or feeding a potaasium-deflaisnt diet for four 
weeks, reduced the secretion of aldosterone by more 
than 90 per cent without altering the corticosterone 
secretion. The ratio was lowered to 0-014: 1 by the , 

ium-defleient diet, and to 0-044:1 by the 
costerone acetate treatment. ' 

Untreated hypophysectomized rate, examined at 
two, seven or fourteen days after operation, secreted 
an average of 7:8 pgm. deoxyoorticosterone acetate 
equivalent of aldosterone and 2 ugm. of corticosterone, 
per adrenal/kgm./hr., with a ratio of 3-65:1. In 
hypophysectomixed rata two days after operation, 
acute treatment with corticotropin (homogeneous by 
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ion-exchange chrothatography*; 1 ugm. at the start, 
and 0:5 pgm. during collection) raised the rates of 
secretion of both steroids. There was & greater pro- 
portional increase im the corticosterone, and the 
quantities of both steroids secreted were not ‘sig- 
nifloantly different from those in intact rate. А 
similar result was obtained when hypophysectomized 
rata received a daily dose of 200 pgm. corticotropin 
for seven or fourteen days after operation, and the 
adrenal effluent was then collected with acute 
corticotropin stimulation. 

Hypophysectomized rata kept for seven days with- 
out corticotropin maintenance gave a different 
response to acute treatment with ocorticotropm. The 
aldosterone secretion was increased to the equivalent 
of 50 ugm. of deoxyoorticosterone acetate, comper- 
able with the values in intact rata, but the oortioo- 
sterone only to 9 pgm. per adrenal/kgm./hr. The 
ratio of the secretions, 5-4: L, remained typical of 
untreated, hypophysectomized rata. 

In the only experiment on this point, daily treat- 
ment of hypophysectomized rata with both deoxy- 
corticosterone acetate and corticotropin depressed 
aldosterone secretion. to a level similar to that of the 
intact rate treated with the former, without im- 
fluenaing the secretion of corticosterone. This experi- 
ment suggests that changes in the secretion of 
aldosterone following treatment with deoxycortioo- 
sterone acetate, and possibly those following changes 
in electrolyte balance, can oocur in the absence of 


the а 

e E mineralooortiooid, 
probably aldosterone, is secreted by the rat adrenal; 
this observation is analogous to those of Simpson 
et al. with the dogy&nd the monkey’. The resulte 
provide direct rt, for the indirectly based view 
of Swann" and workers’, according to which 
mineralocortiooid secretion in the rat can vary inde- 
pendently of glucocortiooid secretion and oan be 
influenoed by extra-pituitary factors. However, our 
experiments show clearly that the simultaneous 
secretion of both aldosterone and corticosterone oan 
be induced by corticotropin. It is also noteworthy 
that secretion of both steroids still occurs in the 
hypophysectomized rat without corticotropin. 

We wish to point out that these results do not 
provide any evidence relating to the proposition that 
the zona glomerulosa of the rat is‘ specifically 
associated with secretion. of aldosterone. 

A detailed acoount of these studies will be presented 
elsewhere. This work was financed by & 
аа i ue Foundation to Prof. F. G. 

and was under his general direction. 
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:Developmene of Pain-producing Substance 
їп Human Plasma 


Wn have previously reported! that inflammatory 
exudates and fresh plasma produce: (i) pam when 
applied to the exposed base of a cantharidin blister 
in man, and (ii) contraction’of the isolated rat uterus. 
Since we find these two actions to run in parallel, we 
assume that they are due to the seme agent, which 
we term ‘pain-producing substance’. When an 
inflammatory exudate is collected in a syringe, 
this substance is not at first detectable, but develope 
within 2-5 mm. The same is true of whole blood, 
with or without anticoagulant. 

The development of pain-produomg substance in 
plasma can be Ld by avoiding contact with 
glaw or metal the process of collection and 

on ae follow. Blood is withdrawn into & 

cone-coated needle and syringe and rapidly trans- 
ferred polythene tubing immersed ın ice to 
cooled po centrifuge tubes containing heparin 
(40 шы, final concentration). The blood is 
immediately centrifuged at 22,000 rev./min. for 
4 min., after which the upper half of the ted 
plasma is removed and placed in fresh polythene 
tubes in ice. This plasma, in which there are no 
white cells and practically no platelete (< 50/o.mm.), 
contains little or no detectable quantity of the pain- 
producing substance when kept in polythene tubes 
for up to two hours, but activity develops within a 
few minutes after the plasma is transferred to a glass 
tube. This activity reaches & peak within 10 min. 
and decays to 1/10-1/20 of peak value within an 
hour. The decay of the substance in plasma ів delayed 
at 0° О. атг ре аар 

The same effects are observed when sodium citrate 
(3 ml, final concentration) is used as anti- 

i. In the absence of anticoagulant, plasma 
kept in polythene tubes still fails to develop the pain- 
producing substance; but when it is transferred to 


an ы 


glass tubes activity appears and clotting occurs. 
Biological actions of the pasn-producing substance. 

(i) Active claret to an exposed blister base 

produces d prolonged pain’. It доев not 


that ace did not produce pain 
performed from one to three hours after collection of 
blood, when the pain-producing substance would have 
decayed. 

(ii) It causes contraction of the isolated rat uterus. 
Se ATH LE 0-01 mL of plasma (m a 30-ml. bath) 
may produce maximal uterine contraction. This 
action is nob antagonized by atropine or dihydro- 
ergotamine. This preparation is partioularly suit- 
able for routine assays of the pain-producing 
substance. 

(iii) It produces delayed slow contraction of the 
guinea pig ileum and also stimulates the rabbit 
jejunum. It lowers blood preesure in the cat and 
rab. 

Chemical properties of the pasn-producing substance. 
(i) Preasure ultrafiltration at 0? О, of active plaama 
through в ‘Cellophane’ membrane yields protein-free 
filtrates containing the pain-producing substance ; 
their activity rarely exceeds one-fifth of average peak 
activity in plasma. Pain-producing substance pro- 
dnoed in this way is stable for several hours at 20? C. 
There are, however, certain minor differences between 
the biological actions of ultrafiltrates and their 
parent plasmas, perhaps due to the presence of 
modifying substances m the latter. 
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ultrafiltrate are active; such msterial oan be 
used to study solubility оһагвобагїншов of the sub- 
stance. 


(ш) The ИНЕ = is soluble in water, glacial 
acetic acid, hot methyl aloohol, 90 per cent ethyl 
alcohol and 90 per cent acetone. It is msoluble 
in ether, absolute ethyl aloohol and anhydrous 
acetone. 

(iv) It is precipitated with the proteins when 
alcohol ar acetone (10 or 20 voL) is added to active 
plaama m the oold. 

(v) It is adsorbed by oharooel and cellulose powder, 
but/not by barrum sulphate. It is oompletely removed 
from ultrafiltrates by cation exchangers (hydrogen 
form), &nd partially removed by anion exohangers 
(hydroxyl form). 

(vi) Pain-produoing substance from ultrafiltrates 
is stable on boiling in N/8 hydrochloric acid for 
10 min., but is y destroyed on boiling in N/3 
sodium ‘hydroxide or 10 min. 

(vii) It is rapidly inactivated by plasma. 

(viii) The ig inactivated by chymotrypsin 
(Armour). Trypsin (Armour) has & much weaker 
action, and arystallme in has no effect. 

It has not yet been possible to isolate the pain- 
producing substance in a pure form. Its biological 
and chemical ies resemble those of bradykinin, 
a polypeptide prepared by Rocha e Silva e£ al. 
by the action of trypsin or Bothrops jararaca venom 
on plasma a-globulins. 

А. sample of bradykinin (activity 10 unite/mgm.) m 
а concentration of 10 ugm./ml. produced pain like 
that due to our pain-producmg substance ; 100 ugm] 
ml. also produced itching, flare and wheal. 
also stimulates smooth muscle and lowers blood 
pressure‘. It is rapidly mactrvated by plasma and 
by chymotrypsin, but not by trypsin. Rocha e 
Bilva'a estimate’ that such bradykmin tions 
contain about 0-5 per cent of a pure po tide of 
molecular weight 5,000-10,000, our most active 
plasmas contain pein-producing substance in a con- 
centration equivalent to 1 ugm. jml. of the pure 
bradykinin. 

Oertain other biologically active polypeptades, for 
example, angiotonin (hypertensin), substance Р, 
leucotaxine, oxytocin and vasopressin, also produce 
both cutaneous pain and contraction of smooth 
musele ; but studies on relative potency, and some 
diffarenoea of action, have shown that our pain- 

шейш ийан ш йш Identical "with any Gf 

everbthelees, the evidence suggesta that rb is 

a polypeptide. It can be readily distinguished from 
5-hydroxytryptamme (gerotonin)***. 

The ртооеввев concerned with the appearance of 
the pain-producing substance in cell-free plasma are 
obscure, but the failure to develop activity in oon- 
tact with polythene and the time-course of develop- 
ment in contact with glass are strikingly reminiscent 
of the processes of blood clotting. However, heparin 
and sodium citrate do not prevent the activation of 
plasma by glase. The rapid deoay of the substance 
in plasma, ius with ite much greater stability in 

utions, suggest an enzyme-catalysed 
destruction. 


The role of the pein-produoing substance in the 
production of pathological pain is being studied. We 
suggest that development of the substance might 
occur when plasms escapes from capillaries and makes 
contact with damaged tissues as, for example, in 
burns. 
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(ii) Freeze-dried samples of active plasma or 
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А to Dr. B. Pernow for substance P; 
to Dr. W. а. Spector for leucotaxme ; and to Prof. 
C. J. О.В. Morris for the loan of the ultrafiltration 
apperatus. We should like to thank Mr. B. J. Stevens 
for valuable technical sesistanoe. 
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Estimation of the Survival-Rate of 
Anopheline Mosquitoes in Nature 

Tas daily survival-rates of Anopheles gambiae and 
A. funestus In two areas of tropical Africa have 
recently been estimated from the ratio of their 
sporozocite-rates immediately on capture and those 
recorded after keeping wild-caught specimens alive 
for the duration of the extrinmo cycle of the pre- 
dominant malaria 14, This method naturally 
involves considerable time for the dissection and 
keeping alive of significant numbers of mosquitoes. 

A more direct method of determming the age- 
composition of wild-caught populations, besed on 
changes in the size of the ampulla of the oviduct 
with ovarian development and oviposition’, has now 
been evolved. By this method the proportion of a 
given population which is parous (M) can be determ- 
med and the survivel-rate per day (p) calculated from 
the 4, р" = M, where n is the number of 
days between emergenoo of adult and first ovipoattion. 


Table 1. AMPULLA DIAMUEEHRS OF OOLONY А. gambiae XXASUNND IK 
DCILLND WATER 
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1. Frequency distribution of diameters of colony 
ne and iM oraght 4. Sembias апрода ба 


Evidence now exists'* that in the сезе of A. 
gambiae the time from embrgenoe to first oviposition 
is five days in the hotter parte of Africa, composed of : 
(a) the first feed, 24 hr. after emergence, but without 
ovarian development beyond ovary stage ЇЇ; (b) the 
second feed, two days after the first; (c) two days 
elapaing from the second feed to the maturation of 
the eggs and oviposition. 

Extensive studies of colony A. gambias have shown 
increases In diameter of the ampulla of the oviduct 
with feeding, ovarian development and oviposition 
(Table 1); these were most marked when dissection 
waa carried out in distilled water. At the same time, 
considerable variation in ampulla diameter was found 
to oocur in females in the same stage of ovarian 
development in the gonotrophio cycle and, as 
a result, а consi e overlap in measurements 
аа нр in the same stage of ovarian 
development in successive s ane am oycles 
(Fig. 1). However, the smallest diameter recorded 
for a particular ovary stage in primiparous females 
was very seldom less than the median diameter 
recorded in nulliparous females in the same stage. 
Thus rt is consi 
wild-caught mosquitoes of any one ovary stage, to 
take those showing ampulls of leas diameter than the 
median recorded in nulliparous females of the same 
P ae Ge AE NP NEI poron ака, 

еш pase oor e вова 
II-V (females with stage I ovaries were obviously 
nulliparous) have been’ estimated in this way in 
three series of wild-caught A. gambiae from the two 
areas of Africa where the immediate and delayed 
sporozoite-rates were estimated (two of the series 
were dissected over the same’ periods as the latter), 
and the survival-rates were found to be almoet 
identioal by the two different methods (Table 2). 

In praotioe it is considered simpler, instead of 
dissecting mosquitoes in all ovary stages, to restrict 
dissections to those of the commonest ovary stage 
found in Nature by the usual methods of mosquito 
capture. In the hotter of Africa the commonest 
ovarian stage in daytime house-resting 4. gambiae 
is stage IIT. In this the first stage III ovary 


is normally reached on the fourth day after emergence, 


Table 2 
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justifiable, when dealing with . this 
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and the gonotrophio eels at temperatures of 23: :8? C. 

and higher is two days‘. Thus the ion of 
mosquitoes at this ovarian stage which is nulliparous 
is: 


pi 
PU pt + ph + pi... pe 


ssp 
= lepus 
pm sun ру с ио. ооа енота 
== proportion parous. 
Therefore p = 'Vproportion parous. 


Thus the survival-rate equals the square root of 
the proportion parous if the gonotrophio oyole 
occupies two days (the cube root if it oocupies three 
days). 

In the three series of wild-caught A. gambiae 

mentioned, the survival-rates calculated from 








Thus she fected mie sue Киш топ. 
(1) Bn on eolony-bred moequitoes e 
median ampulla measurement, and.its range, for 
nulliparous and parous in the same stage 
of ovarian erably stage II); this 
has-been done for A. 

(2) oe d de ad ИРЕ poe 
gonotrophio cyule. 

(8) Capture of wild mosquitoes and derivation by 
the method given of the proportions nulliparous and 
parous ; it is thought that this can be estimated with 
considerable accuracy providing rt is established that 
none, or very few, of the ampulla diameters of parous 

i fall below the median of nulliparous ones. 

(4) Derivation from this of the daily survival-rate ; 

this depends on an sssumption that the population 

is relatively statio in composition and needs correction 
by observation over several consecutive days. 


G. DAVIDSON 
Roes Institute of Tropical Hygiene, 
Keppel Street, Gower Street, 
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Influence of Ribonuclease on the Division 
of Amphibian Eggs 

Thomas, Rostand and Grégoire! observed that the 
puncture with a needle which had been di In & 
relatively pure solution of ribonuclease i the 
development of undivided frog's eggs and prevents 
cellular division. They also showed that no such 
effect is obtained with deoxyribonuclease, nor with 
pepsin or trypein used under the same conditions. 
We thought it of interest to repeat these observations 
with highly ensymatic preparations, taking 
advantage of the fact that only reduced ribonuclease 
has enzymatic activity’. 


- 
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Fertilized amphibian: eggs (Rana-fusca, Ашоіой, 
Pleurodeles) were injected with reduced or oxidized 
ribonuclease ; urease was used өв в control. Reduced 
ribonuclease was prepared as previously desaribed® ; 
oxidized ribonuclease was prepared by the action of 
hydrogen peroxide on the reduced form’. 

Of all enzymes trıed, only reduced mbonuclease 
was active; division of the injected blastomere was 
inhibited with concentrations of the order of 10-1* 
mol per egg. Using higher concentrations, the 
neighbouring blastomeres are also affected. Neither 
oxidired ribonuclease nor urease (—SH form) showed 
visible effecta, even when 10* times more conoen- 
trated. Thus, only the enzymatically active reduced 
form of-ribonuclease inhibits embryonio development, 
and the conditions of preparation of the enzymes 
exclude all possibility of contammation. 

These results confirm those of Thomas, Rostand 
and Grégoire, and emphasize the need for the —SH. 
groups in the . As the injection of conoentra- 
tions higher than 10-!* mol. in one of the blastomeres 
of segmenting embryos inhibits the development of 
the neighbourmg blastomeres, we thought this might 
be an indication that the enzyme is capable of сговвще 
cellular membranes. We therefore placed the eggs 
of pleurodeles in solutions of reduced and oxidized 
ribonuclease of differant concentrations. In these 
conditions, embryonio development is completely 
stopped by concentrations of reduced enzyme greater 
than ar equal to 100 ugm./ml. Oxidized ribonuclease 
в also completely without effect on segmentation 


(Figs. 1, 9 and 3). 


In order to verify if the enzyme really penetrates 
into the egg, we prepered radioactive oxidized and 
reduced ribonuclease with radioactive iodine‘ and 
we followed ite diffusion by radioautography’. 
Beotions show в топе where radioactivity appears in 
the embryo and which extends progressively from 
the animal pole. Simultaneously в zone of moreased 
basophily appears in the radioactive region, but only 
when reduced ribonuclease was used. This zone 
appears to correspond to an increase in ribonucleic 
acid synthesis, as seems indicated by preliminary de- 
terminations on egg homogenates. This synthesis of 
ribonucleic acid induced +n vivo by reduced mbo- 
nuclease is probably the first step in its antimitotic 
action. This action seams to be related to a modifica- 
tion of the proceas by which the cytoplasm assumed 
a gel form and which interferes with the normal 
formation of the segmentation furrows. 





1) à 
injected with: (1) oxidized mbarmelease do mol); (2) reduced 
(8) reduced 


i the 2-blastomere 
Hmbryos a a eed 
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nbonualease (107! mol.) 
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Summarizing, ribonuclease in its reduced form is 
a a yay tent antimitotic agent. Both oxidized and 
enzymes diffuse easily through the cellular 
eae of amphibian eggs. Reduced ribonuclease 
seems to mduoe a synthesis of ribonucleic acid durmg 
Ња diffusion, and this substance is probably related 
to the inhibition of segmentation, 
: L. Lapoux* 
J. La Oeo ' 
F. VANDHEHAEGHE 
Laboratoire de Morphologie animale, 
Université libre de Bruxellee. 
July 6. 


* Ohargá de Reoberohes du Fonds national belge de la Recherche 
scentifique. 
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Breeding of the Tree Shrew 


A оогону of tree shrews, Tupaia gis (Diard), hae 
been maintained at the University of Malaya for 
the pest nineteen months, specimens having been 
obtained both from the Federation of Malaya and 
from Thailand. A total of fifty-five living animals 
haa been received ; the colony at the time of writing 
inoludes thirteen males and fourteen females. After 
heavy mortality in the early stages of the work, 
the death-rate dropped to a point where most of 
those animals surviving the first three months tend 
to live for at least a year. 

Most of the anmnals are kept in oornpound cagee 
consisting of six three-foot cubical unite, but some 
are kept in a large outdoor cage of 1,280 cu. ft. 
capacity. The large cage is heavily planted wibk 
ahrubs and vines. 

The natural diet of T'upata apparently includes e 

erance of insects, supplemented by soft fruita 

present diet Includes fruita such as banana апо 

рараув, and an ‘insect substitute’ mixture containing 

high-protein cereal, beef extract, honey, fresh eggs, 

powdered milk, dog biscuite for roughage, ood livan 
oil, vitamin E, oaloium lactate and sait. 

Extreme variations in weight obecure evidence oi 
pregnancy by weight records until the last bw 
weeks of pregnancy. Del 
icate abdominal palpa 
tion has often proyec 
satisfactory in indicating 
Pregnancy ab an early 
stage. The animals ar 
highly nervous, however 
and delicate 


possible to keep two male 
tree shrews in the same 
cage. A male and ont 
or more non-pregnant fe 
males live in reasonabl- 
harmony, a female beim 
dominant despite he 
smaller sire. Pregnanc: 
(3) has produced marke 
anti-social aggreasivenee 
in the females observec 
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An aggressive attitude towards another individual, 
once begun, seems to remain fixed, and will lead to a 
fatal feud unless the animals are seperated. nh gant 
ien ee ree er 


Ocpulation, first obeerved in January of this year, 
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Nineteen out of twenty-four females were obeerved 
to copulate at least onoe; eight became palpably 
pregnant, some individuale more than onde, with 
thirteen pregnancies in all. All but one of the pregnant 
females either aborted or killed and ate their young 
the night they were born. The exoeption (7/89) has 
given birth twioe; the first pair of young was 
neglected and was found dead and trampled in the 
nest box litter four days after birth; the second 
pair was eaten: by the mother on the third day. 
Tf39 became pregnant a third time but aborted or 
resorbed the embryos at about half term. 
There is no indication of male sterility, all males 
ee ee Dae 
er from some factor or factors antipa 
К шы enini by и осе, 
du &bortion, libter killing, and neglect of 
In no case has there been any record of 
аша ы glands in pregnant females ; 
the single case of neglect of the young may have 
been due to milk failure. 
The ion period for Tupaia glis, as indicated 
by the records to date, ia between 46 and 50 days. 
Of six pregnancies for which the number of embryos 
is certain, there were twins in five cases and a single 
young in the sixth: (These records include autopsies 


-on three pregnant newly captured females which were 


received dead.) 
Female 7/88 showed what I interpret as post 
heat ; she achieved & fertile mating between 
48 and 72 hr. after 


goes 
pattern similar to that of heat in non-primates. 
Cases of intra-uterine bleeding suggestive of men- 
struation are being investigated at present. 
Acknowledgment is due to the Institute for 
Modioal Research, Kuala Lumpur, Malaya, and to 
tho U.S. Army Medical Research Unit in South-East 
Asia for supply of Malayan specimens and for 
animals from Thailand 


pf tree shrews as laboratory -hosta of primate virus 
diseases. The study is proceeding, and I would 
-weloome communication from interested workers. 
Note added in proof, Sept. 29. A litter of two born 
weaned 


on August 20 is now being : 
J. В. HENDRIOKRBON 
Zool i 


logy Ф, 
REG) cf Malays 
dn 


ingapore. 
June 21. 


' Attempts at Nitrogen Fixation In vitro 

Tum low activation energies generally associated 
with free-radical reactions по рар several 
workers to explain the high velocity of various 
oiological ргосеввев!'*, including 
Ју 
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nitrogen fixation™, - 
B 


` 1 Chaudhary, М. 


795 


diie nega ty Hio ion жайра Ды or 


A,.(OHY, respectively, in the latter case producing 
NOH). Pethica st а]. suggested that nitrogenase, 
like catalase’ and methemoglobin*, functions by way 


of a ferrous-ferrio couple activated (as in Fenton's 
reagent) by hydrogen peroxide, whioh they regarded 
as an ы en ber шш te in respiration. The link between 
respiration and fixation oould be hydroxyl radicals 
which reected with nitrogen to form N,(OH),. 


Attempta were made, using the isotopic technique, 
id delent ошо fixation Бу Gall foo окшы for. 
Asotobaoter vinelandii in the of free hydrogen 
and hydroxyl radicals from vigorous 


and 
ў ‘Pyrex’ glass and phos- 
phate buffer solution (pH 7-0) at — 2° О.; the paste 
was spun out and the supernatant used immediately. 
An atmosphere of oxygen and heavy nitrogen was 
circulated by means of the apparatus previously 
described ** various solutions in the culture 
flasks for five hours. In case oxygen gas, some 
constituent of the medium’, or free radicals were 
ке before nitrogenase oould function, these 
were supplied, as ren. a Hydrogen and 
hydroxyl radicals, which would &obording to Pethica 
be supplied # vico by the respiratory system, were 
generated èn vitro by reaction between M ferrous 
sulphate and M/2 hydrogen peroxide (inhibrtor-free), 
drop of each being added every five seconds 
throughout the experiment. 

No shift in the abundance ratios of the atmosphere 
was observed in any experiment, nor were any gas 
samples obtained from the various solutions by the 
Kjeldahl digestion process’. In five hours, the 
equivalent of eighty litres of labelled atmosphere, 
oontaining 26-0 atom cent exoees nitrogen-15, 
passed through each so! go that it is clear that 
no fixation of nitrogen is poasible under the conditions 
described. It may be that nitrogenase does not survive 


N, + 2H,0 + NH,NO, 

NH,NO, + 40, + NH,NO, 
and observes that the net reaction uses nitrogen and 
oxygen in the exact ion in which they dissolve 
. However, the 


Ph 
“Imperial College of Science and Technology, 
London, 8.9.7. July 2. 


1 Hinshelwood, О. N, “Chemical Kinetics of the Bacterial Cell” 
(Oxford Untv. Press, 1946). 


! © Wes, J., J. Рі. Chem., 41, 1107 (1937). 


з Типов, P. W., and Burris, В. H., Beet. Res., 11. 41 (1047). 


kA eee ee 
dda, 14, 85 (1054). 
* George, P., Nature, 190, 41 (1947). 


Qm eee (1950). 
т Mers, J. HL, and Waters, W. А., Farad. ME L0 OAY 
Mur ee Biopkys. Acta (ш 


сырын hh уны a Chin adit 947). 
Wilson, T. G. G., and Roberta, Н. R., Biockim. 
Siu ш Li Жый, = 


796 


A Quantitative Blological Test Sensitive 
to Low Doses of Ionizing 
Radiations 
Taa important linear dose-effect relationship which 
is observed in the induction of mutations with 


‚ ionising radiations and which has been verified down 


to 25 r. has not been satisfactorily investigated below 
this value}. 

Owing to the existence of the ‘induction’ phe- 
nomenon, lysogenio bacteria may be used to 
demonstrate this relationship within a wide range of 
doses, including doses as low as 1 rep. The virus 
in such bacteria is in a masked state, the prophage, 
which is inolnded in the genetio pattern. Its induction 
may be considered as а lethal mutation. That some 


ee ee hage in lyso- 
` genio bacteria was discov by Lwoff, Siminovitch 


" 80th minutes. Both the latent 


and Kjelgaard* ultra-violet radiations (2587 A.) 
and was later shown by Latarjet* to ooour with X-rays. 
A beoberium ‘induced’ with X-rays bursts after. a 
latent period, nae of which depends on physio- 
logical conditions, and liberates an average of 100- 
200 virus particles into the medium. By determining 
~ the number of free phages in an induced oulture, it is 
possible to determine how many bacteria have been 
induced. 

The strain utilized here is the lysogenic Е. оой 


_K.12(a) cultured in 'Difoo' írypbone broth. After 


induction with X-rays, the latent period is 55 min. ; 


that is, after this delay, the first bacteria burst. 


. However, the majority lyse between the 65th and 


3 


and the bursb 
size (average number of phage particles liberated per 
bacterium) are independent of the dose. 
ео оаа саны, culture of K.12(1) one 
owing to spontaneous bursts, about опе phage 
per bacteria. This figure 
104 to 104 spontaneously ‘ind 
generation time. Afer indian by Kaare the 
number of free virus particles increases proportion- 
ally to the number of induced bacteria 


isi E 


E measuring the increase in frequency of free phage 


in the medium, the number of Induced bacteria may 
be estimated. 
In an irradisted sample the total number of free 
Nr, is equal to the sum of the phages produced 
induction, Ny, and those arising spontaneously, Ns. 
For the most aoourate determination of №, it is 
necessary to have N, вв small as possible. This 
condition is automatically fulfilled for high doses 
(more than 50 rep.), but for low doses N, must be 
diminished. This may be done without appreciably 
affecting №; owing to the fact that the large majority 
MR Me abe ss ae bed 
inhibited by adding anti-A serum before 
tho Oth minute and than suppressing tho action of 
the serum by dilution. 
imental 


The following 
Samples of a culture of И. эй 130) in курше 
broth containing 2 x 10° bacteria/o.o. are 
fold in broth at 0° O. and irradiated. Aliquots of 
1 о.о. are taken and kept at 37° for 55 mm. At the 
end of this time, 0-05 8.0. of anti-A serum is added. 
sud tee ee ee 90 per 
suspension in 5 min.’ st 87°. The 
Prod od te inis aui eae 
TOO iA i rots in ctder ушр da cation: 
The samples are then incubated for 10 min. at 
87°. During this time №, in the control increases to 
one-tenth of the initial value, while nearly all the 
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phages from induction are liberated. At the 
75th minute the bacteria are killed by the chloroform 
technique‘ and the free phages are titrated. Contrary 
to T2, Ais partly inactivated by this treatment, but 
since inactivation is the same for every sample the 
results are unaffected. The titration of the free phage 
is made using K.128/Btr. (streptomyoin-resistant) as 
the indicator strain in the presence of 200 ү of strepto- 
myom to + contamination. The plaques are 
counted 18 hr. incubation at 87°. 

The source of X-rays is a Holweck tube with & 
molybdenum target which operates at 37 KV. giving 
an average wave-length of 0:9 A. 

With doses greater than 500 rep. the technique 
described above (free phage technique) is unnecedsary. 
immediately after irradia- 
tion (direct method) each induced -bacterium gives 
one plaque and the percentage of induction may be 
calculated directly. 

In the free technique the relationship be- 
tween the ratio N,/N, and the radiation dosage ів 
linear. The slope of this straight line is the same as 
that of the straight line obtained by the direct method 
which relates percentage of induced bacteria to dose 
(see Fig. 1). The two straight lines are brought into 
conjunction by determining for the same dose (500 
rep.) the induction by the direct method‘ 
and the ratio N;/N, by the free phage method on 
the same sample. This ure gives a constant 
i {Ns so that resulta. below 


` oale, it may be ooncluded that the number of 


induced bacteria is directly proportional to the dose 
and that, consequently, induction is a single-hit 


process. ; 
In Table 1 are given the date used to caloulate 
ММ, for the t represented in Fig. 1 by 


experimen 
circles. A dose of 1-5 rep. produces a significant 
increase in the number of the plaques. 


Table 1 
05 15 5 15 0 150 500 
13345 1,566 4190 9,070 83,100 114,000 430,000 
075 123 485 1196 4018 118 613 


Doses 
Br 


EN, 
NN, 
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On extrapolating the straight line it can be seen 
that 100 per cent induction corresponds to a dose of 
about 10,000 rep. On the basis of the target theory, 
the diameter of the target for induction is therefore 
of the order of 100 mu. 

The same doses in rep. given ss y-rays 
of radium or as X-rays of wave-length 0-9 A. produce 
the same frequency of induction. Ву usmg both 
X- and y-rays the inducing effect of radiations was 
found to be independent of intensity over & range of 
10*. The irradiated bacteria and the control may be, 
kept at 0° O. for several hours without affecting the 
results of the experiment. This permite the study of 
ionizing radiations produced at some distances from 
the laboratory. After 24 hr., however, the sensitivity 
of the test is lower. 

The sensitivity of the above test depends on the 
inactivating power of the antiserum. Since A в 
unfortunately a poor antigen, other lysogenic systems 
are being investagated. 

In addition it should be noted that the sensitivity 
of this method was found to be too low to detect 
any effect of ooamic rays at sea-level or any naturally 
oocurring io radiation. 

I thank Dr. Latarjet for his criticisms and 
suggestions and Miss Н. Vayne for technical asaistanoe. 


H. MAROOVIOR 


Laboratoire Pasteur de l'Institut du Radium, 
Paris. 

1 Spencer, W. P., and Stem, O., Genekios, 33, 43 (1948). 

* Lwof, à., Siminocviteh, L, and Kjelgaard, N., O.E. Acad. Soi., 

Peri 331. 100 (1080) 

з Latarjet, R., Ana. Inat. Passw, 81, 380 (1961). 

*Trederieq, P., O.R. Soe. Dio. 148, 327 (1952). 
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Paramagnetic Resonance in Carbonaceous 
Solids ` 


ForLowIa the, discovery!" of a paramagnetic 
resonance absorption of high intensity, and narrow 
width, in charcoals and other low- ture car- 
bona, a systematic survey of different and carbon- 
ized оов] samples has been undertaken, to determine 
what factors affect the magnitude of the a 
The samples were prepared at Leatharhead and the 
measurements have been made at Southam using 
frequencies of 24,000 Мо. /в., 9,000 Мо. je.. 40 Мо. /в. 

The first affeot studied was the variation in intensity 
of the paramagnetic absorption signal with carbon- 
izing temperature, and the resulte are ahown in Fig. 1. 

, Two series of carbonized coals were used, and both 


00 


8 
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Abeorption (arbit. units) 
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70 s 80 90 
Percentage carbon (dry ash-free basis) 
Fig. 2. Absorption of 80 units m 3 5 x 10% freo radicals/gm. 


100 


gave very similar variations, having в marked 
maximum st а car temperature of о. 550° C., 
and then falling sharply to zero. This variation of 
signal strength with oerbonixing ture has 
also been found in other specimens, it seams to 
be в general feature that the paramagnetic resanance 

tion ig destroyed onoe the carbon has been 
heated above c. 650° C. These resulta seem to canfirm 
the previous suggestion! that this type of absorp- 
tion is not due, to oonduotion electrons such as 
thoee found in graphite’, 
electrons sasociated with ‘broken bonds’ or ‘free 
radicals’. We suggest that heating above 650°C. 
enables these bonds to join with those from neigh- 
bourmg carbon atoma, the absorption signal bemg 
therefore considerably reduced. 

- The line width and spectroscopio splitting factor 
remained constant over the whole range of carbon- 
izing temperatures, having values of 8 + 2 gauss and 
2-0030 + 0-0003 respectively. А width of 7 + 1 gauss 
waa still obtained at 40 Mo./s., which is in strikmg 
contrast to the value of 0-1 gauss obtained by 
Henning e£ alt on graphites at these frequencies, 
again that thia is an entirely different 
mechanism from that associated with the conduction 
electrons. It would & that variations in width 
obeerved in other low-temperature oerbons* are 
therefore due to special effects, such as gas 


on. 

An estimate of the number of free radicals present 
in the carbon was obtained by comparing the intensity _ 
of absorption rh that from 50 ugm. of diphenyl 

арон By ydraxyl; the resulta indicated that 
there are about 8 x 101° free radicals/gm. in carbons 
showing the highest absorption (that is, ono free 
radical’ per 1,600 carbon atoms). 

The second effect studied was the variation of 
absorption intensity of raw ооа] with ita percentage 
carbon, content (rank). These resulta are shown m 
Fig. 2. A very sharp increase in the mtensity of 
magnetic absorption is observed in coals of rank 
exceeding 80 per cent carbon content (dry ash-free 
besis), the intensity at 04 per cent being seven times 
that at 80 рег оеп. If the absorption intensity is 
plotted against- the, percentage of volatile matter in 
the coal, an alternative, though less reliable, measure 
of ita rank or maturity, a straight line is obtained. 

Since thia letter for publication, the 
work of J. Uebersfeld, A. Étienne and J. Combrisson 
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on a similar gubjeot hae been reported (Nature, 174, 
614; 1954). 


A. R. MURNAGHAN 
British Coal Utilisation Research Association, 
Randalls Road, 


Sept. l4. 
P 
ind аа RS EMEN. 45, 545 (1054), 
P ntl Darren "рео fn” Sand Bits РУН Besta 
[S CEN Gd, Phys. Rev., ӨЗ, 1003 (1963); 94, 1410 (1954); 9% 
“не Fed nale, з. ыд Yam Б. 1. Phys. Ree, 0%, 


Microwave Spectrum of Methyl- 
Cyanoacetylene 
Тносан methyl-cyanoacetylene (methyl-propiol- 
nitrile) is a substance of some interest structurally, 
ite tion has not apparently been described. 
With the object of studying the microwave 


r, was treated with 
cyanogen chloride and a moderate yield of methyl. 
eyanosoetylene isolated as a colourless, low-melting 
solid of sweet, penetrating aromatic odour. The beet 
ا‎ obtained tq by vacuum fractionation, 
melting point 16° C. boiling point 101-5° C. 
(754 mm.) and nj? = 1-4342, but we regard these 
values as ones, pending a closer study of 
possible traces of impurities. 
The microwave pure-rotation spectrum of the 


substance suffices to identify the molecule with 
certainty. The is that of a strictly sym- 
metric-top of moment of inertia compatible 
ам with the linear arrangement of the 


and carbon atoms on the figure axis. 
Que PR coupling hyperfine struéture is also 
observed, the splitting being that expected for a 
nitrogen-14 atom located on the figure axis in the 
group —O=:N; the isooyanide ш моң 
excluded, aince it 18 not to give rise to 
".fesolvable quadrupole coupling*. Measurements have 
been made the J = 5—8, 8—9 and 10+11 
Speo io constants are derived 
PE bres ae Dyk = 19-8 ko./a., 
Dj = о. БЕ Ко./в. and eqQ of “N = —4-4 + 0:5 
Mo./s. Absorption lines due to molecules in éxcited 
bending vibrational states are also observed in the 
manner. for this molecule. 
The moment of inertia, Ip, derived from В, is 
406.20 x 10-** gm.om.*, and is in good agreement 
parameters. 


with the most probable structural Thus 
the structure 
1458 1:379 
H,C—O0=C—C=N 
1408 1167 


(distances in A.), with dom = 1:10 A. and the HOH 
lane SO, is in accord with Гв. These parameters 
are close to those found for analogous bonds: in 
oyanoacetylene* and methylaoetylene*. Methyl- 
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syanoecetylano hae a structure very similar to that 
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spectra of other isotopic combinations and to de- 
termine further details of the structure. We are also 
investigating the possibility of exchange reactions 
between the hydrogen atoms and deuterium oxide. 

Details will be given in & full report to be published 
eleewhere. 


J. Bearer as 
L. F. Tomas 


_ Department of Chemistry, 

University, Edgbaston, Birmingham 15. 
July 14. 

1 Grignard, V., and Oourtot, O., Bull. Soc. Ohkim., 17, 228 (1015). 
> Curran, 0., and Wenzks, H. Н., J. Amer. Chem. Sec., 60, 043 (1037). 

Kessler, М. Bing, E., Trambarulo, R., and Gordy, W., Phys. Røe. 
жекен. 2. A, and Wilson, B. B., J. Amer. Chom. Soc., TB, 199 
* Trambarulo, R, and Gordy, W., J. Chem. Phys, 18, 1618 (1950). 
“Heath, G. A, Thomas, І. F. and Sheridan, J. Раби, 178, ТЇ 


Thunderstorms and Sporadic E Ionization 
of the lonosphere 


Ix the oourse of the io observations 
carried out at Calcutta (lat. 22° 33’ N., long. 88° 21’ Е.) 
for more than two decades, it had always been found 
that sporadic E ionization (E,) ia greatly increased 
during the occurrence of thunderstorms. In view 
of the persistence of the phenomenon, it was thought 
worth while to make a study of the increase of 
B, ionization сеу Мус шы of severe thunder- 
Storms of the squall type, known ав ‘nor’westers’, 
меш ыг Сүз ыны баң от 

i i mths 


generally blows from а north-weeterly direction with 
fue aie cee о The thunder- 
are invariably &ocompanied by lightning 


гт E ionization during ten such 
oocurring in tbe months April-May of 1953 and 1954 
was Been to be 


continued until the squall over. The obeerva- 
tion consisted in the of 


echoes. The observations were repeated every four 
minutes the of the squall. Figs. land 
2 depict graphioally the resulta of the study for two 
‚ typical cases. (The meteorological data in the figures 
Бл ааа аага highest 

the atmospheric pressure varia- 

HE were obtained from the Meteorological Office, 


BO віх miles south of the ionosphere station.) 
+ will be seen that with the s of the squall 
there is sudden intense sporadic Е 


ionization over the o ing station. fH, attains 
values ag high as 10 Мо.јв., as compared with the 
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As an example of the action 
of molten lithnmm nitrate on 
muscovite, the chemical oom- 
poartion of the treated and un- 
treated material from one ex- 
periment is shown in Table 1. 
The 1-0-2 equivalent spherical 
diameter fraction of muscovite 
was heated with 60 by 
weight of lithium nitrate at 
300° C. for 18 hr. washed free 
of exceas salt and saturated 
with oalcium by seven wash- 
mgs with 1 N calcium chloride, 
and total potassium and lithium 
determined with an Eel flame 
photometer. 

Theoretically, muscovite 
should contain 250 milliequive- 
lente of potassium per 100 gm. 


Fig. 1 rs QM The negative charge equivalent 
Wigs. 1 and 2 Inerease tn the Н опайоп (measured by the to this presumably armes from 


at Caloutta. 
ODE a the Mon 


average no-storm value of 3-5-5 Мо. /в. at this station. 
It is aleo to be noted that the development of the 
sporadic E ionization is such that it attams a maxi- 
mum soon after the arrival of the squall overhead 
and decays gradually as the squall moves past the 
observing station. 

The above results strongly suggest that one at 
least of the causes of sporadic E ionization, the origin 
of which is still insufficiently understood, is associated 
with thunderstorms. - ' 

The Investigations described above form part of 
the programme of the Radio Research Committee 
of the Council of Scientific and Industrial Research, 
Government of India. One of us (M. R. K.) is a 
research assistant under the Council. We acknow- 
ledge the help of Mr. f E. Бана, repent шинель 
in making the observations. 

B. К. Mrrea 
M. R. Комоо 


Institute of Radio Physica and Fleotronios, 
University College of Technology, 
92 Upper Circular Road, 
Calcutta. 
June 24. 


Reactions of Molten Salts with Layer- 
Lattice Silicates 


Ix а study of the reaction of molten salts with 
layer-lattioe silicates, it has been found that treatment 
of muscovite leas than би equivalent spherical 
diameter in size with molten lithium nitrate removes 
в large portion of the potassrum from the mics, and 
lithium is fixed in & not readily exchangeable manner. 
When ‘saturated with barium and glyoerol-solvated, 
the material gives а 001 spaomg of 17-8 A., the basal 
spacing for glycerol montmorillonoids. The intensity 
of the 17-8 A. line with respect to the 10 A. mica line 
varies with the musoovite/lithium nitrate ratio and the 
length of treatment. The muscovite was obtained by 
fractionation of delamica, a finely divided muscovite 
ee ee 
small amount of kaolinite. 


UE ec Tu ec E cbe 


substitution of Al*+ for 81+ 
in tetrahedral oo-ordmataon. If 

ium is replaced by cation 
exchange or the negative on the layer de- 
creased internally by penetration of lithium mto 
the structure, the summation of mulliequivalenta of 
potassium, lithium and cation exchange capacity 
should be constant. The equivalences by Table 1 
are a general feature of all treatments analysed. The 
expermentally determined cation exchange capacity 
is m good agreement with the difference 250 — 
XK+,Lit. These equivalences suggest the following 
mechanism: lithium replaces potassium, then enters 
the lattice and reduces the charge on the lattice, 
which renders it expandable. 

The X-ray diffraction pattern of а glyoerol-solvated 
specimen of the untreated muscovite showed no trace 
of any expandmg material. When the lithium-treated 
muscovite was saturated with barium and glycerol- 
solvated, it showed s rational series of reflexions 
corresponding to в dee, of 17-8 A. on X-ray analysis. 

Removal of potassium from muscovite by molten 
lithium nitrate proceeded quite rapidly in the case 
of the 1-0-2, fraction until the concentration of 
potassium in the melt reached a value of approx- 
imately 0-05 N. Treatment of muscovite with a melt 
of lithium nitrate having a potasstum concentration 
of 0:05 N resulted in almost complete inhibition of 
the reaction. 

Other dioctahedral micas, including an illite from 
Fithian, Illinois, a mioaceous sub-soil clay on baso- 
ment Carboniferous sandstone from North Wales, 
and paragonite reacted in а manner amnilar to the 


<. muscovite.  Biotite, a trioctehedral mick, was not 


expanded by treatment with molten lithium nitrate, 

Hofmann and Klemen’, in explaming the 
irreversible logs of surface on heating of lithium- 
montmorillonite, suggested that lithium ions migrated 
into the vacant octahedral positions with a oon- 
sequent neutralization of charge. The present work 


Table 1, Composrrion OF Тазлтир AND UNTREATED) 
ALENT SPHNRICAL DIAMETER 


Сажитолт, 
Мокооттта OF 1-0 $4 BQUIY 
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dioctahedral layer silicates on treatment with molten 
Шото nitrate, and although it does not show that 
they enter octahedral co-ordination, it is unlikely 
that the lithium could be fixed between the layers 
or on accessible surfaces in such readily expanding 
maternal. ` 

A more detailed acoount of this work will be 
published elsewhere. 

Grateful acknowledgment is made to the British 
Museum (Natural History) for gifte of minerals. 
I wish to thank George Brown for his encouragement 
and general assistance and Dr. D. M. O. MacEwan 
for his interest and the invitation to E Ded. in the 
X-Ray Seotion of the Rothamsted Pedolo 
ment. The investigation was 
on sabbatical leave from the Purdue Кыш 
Agronomy Department and during the tenure of a 
National Research Council (0.8.А.) Postdoctoral 
Fellowship. 

Јон L. WEIR 
Pedology 
Station, 
Herta. i 
June 30. 


* Hofmann, U. and Klemen, R., £. energ. Chom., 303, 95 (1960). 


Ead cunas d induced in Polystyrene by 
X-Rays 
'. A LONG time-constant of recovery for the conduct- 


ivity induced by X-rays in a polystyrene-insulated 
condenser was obeerved by one of us (F. T. F.) in 


LS 


temperature and dose-rate of the induced con- 
düguvity both during end etter irradiation have been 
Investigated. 

: Thess experiments have confirmed tho long timo- 
constant, which is comparable with those observed 
in polythene’ and polytetrafluorethylenot. Tho 
magnitude of the induced current, however, 1s smaller 
than in the two latter materials, being in fact of the 
same order as that in ‘Perspex’ or some types of 
amber. 

Dose-rate dependence. In the relationship between 
induced current + and dose-rate R, 


i oc RA, (1) 
wo find, А = 0-86 + 01 for polystyrene over the 
-B = 2-64 r.[min., and between 20°C. and 


range 
110? C. "Using Rose’s model of аша 
` insulators”, this value of А leads us to ат) 
exponential distribution of trapping-levels below the 
conduction bend. A ce of this model is 
that when A is close to 4, variation of A with 
temperature should be large enough to be observed. 
This is in fact found to be so, A having the higher 
values at the lower temperatures, as in the case of 
polytetrafluorethylene*. 

dependence. Fig. 1 shows the graphs 


straight lines are of slope proportional to the activa- 
‚Шоп energy, according to the general formula 


с = a, exp (— W/kT). 
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In the case of statio conductivity (that is, no 

incident radiation; Fig. la), W = 1:2 eV. For the 

mduoed conductivity under X-irradiation 

ig. 1b) at R = 7 r.[min., the slope corresponds to 
W = 0-44 eV. 

From the latter graph it oan be seen that the 
induced current increases by a factor of 60 between 
300° K. and 400° К. The corresponding increase 
predicted the model of an exponential distribu- 
tion of traps is by в factor of 80, if we assume a 
value of N,-—10!* for the number of available 
energy-levels in the lowest part of the conduction 
band a few bT wide. The agreement is fairly satis- 
factory, and shows that a slightly lower value of N, 
would give better agreement, as in the case of 
polythene and polytetraftuorethylene. 

Decay of induced curreni. The time-oonstent of 


decay varies slowly with temperature, showing the 
same general features that we have for 
polythene and polytetrafluorethylene : at tempera- 


tures below- 70? C. the current falle at first more 
rapidly, but after a few minutes more slowly than at 
tures, во that complete decay takes 


increasing 
cd M ES appears to be reciprocal, 
The magnitude of the time-constant is large, being 
even greater than for polytetrafluorethylene (for 
which A = 0:63), and considerably longer than for 
p А = 0:8). The folowing table summarizes 
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These recovery curves are in good agreement with 
the earlier results! of one of us (F. T. Е.). 

The magnitude of the induoed current accords well 
with the resulte of Armistead, Pennock and Mead", 
and of Coleman and Bohm’, if equation (1) is used 
to extrgpolate the present measurements to the higher 
dose-rates used by them. 

J. F. FowrH&R 
F. T. FABAEB 

Royal Viotoria Infirmary, - 

Newcastle upon Tyne 1. 
June 25. \ 


1 Farmer, Y. T., Natwre, ЦО, 521 (1942). 

t Fowler, J. F., and Farmer, F. T., Wotere, 171, 1020 (1953). 
* Fowler, J. F., and Farmer, F. T., Nature, 173, 317 (1054). 

* Fowler, J, F., and Farmer, F. T., Nature, [14, 135 (1054) |. 
* Rose, А, К.О.А. Res, 18, 302 (1051). 


Bi ncs о раа: O., and Mead, 1. W., Phys. Rer, 7% 


" Coleman, J. H., and Bohm, D., J. App: Pkye. 94, 407 (1983). 


Anomalies in Osmotic Pressure 
Measurements 


Ix the oourse of в study of the molecular weighta 
of coal-tar pitch fractions, we have obaarved unusual 
anomalies with two samples in benzene solution. A 
large number of fractions have been examined in 
benzene and in other solvents using modified Zimm— 
Meyerson osmometers fitted -with prepared 
polyvinyl &loohol membranes! of the lowest possible 
permeability. We and other workers! have found 
samples of average molecular weight as low aa 250 
to be retained by the membranes, and nearly all 
our samples have followed van’t Hoff’s law almost 
exactly. As the full results of the investigation are 
being published elsewhere, attention is now directed 
only to the behaviour of two fractions produced by 
molecular distillation of that part of a coke-oven tar 
pitch which is insoluble m petroleum ether of boiling 
range 100-120° О. but soluble in benzene. 

These two samples are believed to consist pre- 
dominantly of condensed polycyclic aromatic hydro- 
carbons and to contain also limited quantities of 
ap nean containing oxygen, nitrogen or ur 
in ring structure or oxygen in phenolic 
Both have & number average moleoular weight of 
about 400. The anomalous behaviour is a marked 
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Reduced camotic pressure (cm. mercgry) 
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reduotion of the reduced amotio" preesure, when 
measured at 25? C. in benzene solution, with moreasing 
concentration. In both instances the actual osmotic 
pressure pesed through a maximum and fell again 
as the concentration was raised. One of the samples 
was found to yield no detectable on ee The 
concentration of 0-065 gm. per 1 solvent. The 

ОЕ sartiole, was Can ТП ab sack oF aevecel taut: 
peratures m benzene and at 30° С. in mtrobenzene, 
the resulta being shown in Fig. 1. The phenomenon 
tends to disappear at elevated temperatures and does 
not occur at all in nitrobenzene solution. 

At first sight this behaviour seems to be most 
readily explained by assuming association of the 
solute molecules m a weak solvent, and the effect 
of raising the temperature and of changing to the 
stronger polar solvent seems to support this view. 
That association should occur to the extent indicated 
by the resulta, however, and at so low в concentra- 
tion, is difficult to imagine. 


+ Hookway, H. T.. and Townsend, R., J. Chem. Soc., 3100 (1052). 


"Stationery omo» London, 144) = for 1068, 48 (Н.М 


Structural Changes In Bolling Solutions 
of Sugar with Reference to 
Chromatography of Carbohydrates 


Тив sensitivity of the chromatographic method in 
has made possible a greater apprecia- 
tion of the labile character of many monosaccharides, 
and haa emphasized the significance, in quantitative 
work, of degradation in sugar solutions at the boil! 
and of accelerated epimerization attributable to trace 
alkalis in chromatographio paper*. It does not seem 
to be go fally appreciated, каче, that structural 
changes in sugar solutions oan occur during heating 
for periods юра le wi thee шук 
polysaccharide hydrolysea, and that such changes 
might give rise to misinterpretation of the resulta of 
qualitative paper-chromatography studies. 

The effect referred to may be illustrated by the 
chromatograms reproduced m е x which were 
obtained’ by applying the ap syrups to the 
paper without heat-drying, deve din with butenol/ 
acetic acid/water solvent, and spraying with aniline 
hydrogen phthalate. The hydrolysate of the water- 
soluble fraction of chlorite-treated Urena lobata fibre, 
after neutralization and concentration to a syrup а 

50° C., was applied, without heating, along & pd on 
a shet of filter-paper. tpa pea qn 
to indicate the positions of the с, 
in the main chromatogram (Fig. 1,a). a) Half the section 
of the which contained the rhamnose fraction 
of the hydrolysate was extracted with distilled water 
in a mioro-Boxhlet apparatus, and the solution in 
the flask was maintained at the boil for 12 hr., а 
period in excess of that required for complete ex- 
traction, yet considerably lees than many hydrolysis- 
times quoted in the literature. On chromatographic 
development the concentrated solution yielded not 
only & spot ing to rhamnoge but also 
another spot for a sugar with an Rg value approx- 
ima to that of xylose (Fig. 1,b). The other half 
of the section of the paper, with the remainder of 








1. 
ыы UT Tle ка, ны, ал тры n 
{тош {һе i» elated with cod water; 
cel bolting ; (у) pure 
hamnoeo separstod out from the main hydro- 
uds mM d with cold distilled water, and the 


resultant chromatogram (Fig. 1,0), obtained ва usual, 
showed only the single spot corresponding to rham- 
‚пове. Thus it would & that the rhamnose 
isolated from the fibre hydrolysate was uncontam- 
inated by other sugars, and that epimerization or 


Seen акын о пша 


r^ 


the heatmg of the aqueous solution. 


ES igoarcely Tonable that alkalme oonditions could have 


__» arisen either from the glassware, which was of well- 
used ‘Pyrex’, or from the filter-paper, m view of the 
acidity of the solvent used. Confirmation that 
structural transformation oocura on heating rhamnose 
in non-alkaline solution was obtamed by refluxing a 
solution of chromatographically pure rhamnoee (Fig. 
1,d) in distilled water for 12 hr., during which period 
the pH of the solution fell to a value of 3- 9 (Fig. 1,6). 

The conversions occurring are not confined to the 
methyl pentose, since xylose solution, which yielded 
в single spot оп в ‘chromatogram (Fig. 1,g), showed 
additional spota after boiling for 12 hr. (Fig. 1,f). 

| T. Н. Sovran 
+ 2 Evscys НАМРТОК 
British Jute Trade Research Association, 
Kimnoull Road, Kingsway West, 
. Dundee. July 8. 


` Laidlaw, В. A., and Held, 8. G., Naire, 106, 476 (1950). 
' Duff, Н. B., Chem. and Indust, 808 (1953) 


Effect GF Chelating nr is had on Heavy Meta! 
talysis 

Iw .a recent communication, Pirie and Van 
Heyningen! have reported “a oase where a chelating 
agent accelerated the oxidation of a substance 
(glutathione), which it was intended to preserve in 
the reduced state’. The object of the chelating 
agent was ‘‘the removal of metala”, traces of which 
would presumably catalyse the oxidation. Since 
chelating agenta are being generally used for this 


without catalytic activity. Thus 1:10 phenanthro- 
lme, a«'di-pyridyl and aa'a'tripyridyl increase the 
iron-oatalysed rate of decomposition of hydrogen 
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, Peroxide by as much as one hundred-fold’, 
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and 
certain complexes of iron are well 
known as catalysts in biological systema. 

We are studying the effect of chelating agents on 
the metal-catalysed autoxidation of cyclohexene. 
Only im the case of copper has the metal chelate 
complex been found to be catalytically inactive. In 
the cage of iron, the formation of the chelate complex 
greatly increased the rate of the reaction. Approx- 
imate resulta are quoted in the table for the reaction 
at 60° С. in the presence and absence of 2 gm. mol. 
of ММ ‘disalicylidene ethylene diamine per gm. mol. 
of the metal heptoate. 


Extent of oxidahon after 60 min 
(gm. axygen/kgm. 





* Durailons of these reactions are taken as 60 min. from the termina- 
Won of the induction periods. 

The formation of the chelate complex has little 
effect on the manganese-ca reaction. The 
kinetic characters of the two cobalt-catalysed reactions 
are completely different, however. In the absence of 
disalicylidene ethylene diamine the rate decreases, 
but in ite presence the rate increases durmg the initial 
course of the reaction. The effect of a chelating agent 
sequestering copper but 'vivating' iron has also been, 
established by us for the autoxidation of cyclohexene 
in the presenoe of NN'dieyolohexyldithiooxamide. 
Further, we have obeerved & gimilar phenomenon for. 
the autoxidation of sodium hrte in aqueous solu-- 
tion, thus indicatmg that it is by no means confined 
to non-aqueous media. 

The foregoing results show that not only metal 
ions but also covalently bound metals can be effective 
catalysts for free-radical chain-reactions. The fact 
that copper catalysis is prevented by chelation may 
result from the special condition that ouprous—cupric 
transitions probably involve large free energies df 
activation when the metal 13 chelated. Both cuprous 
and cupric copper have a normal co-ordination number 
of four, but the former requires a tetrahedral and the 
latter а planar disposition. Iron, however, will oo- 
ordinate octahedrally in both valency states. More- 
over, a quadndentate chelating agent may sterically 
prevent reaction in the case of a metal with & normal 
oo-ordination number of four if the electron transfer 
mechanism &he moleoule to enter the 
co-ordination shell of the The study of hexa- 
dentate chelating agents for metals with a maximum 
oo-ordmation number of six should throw further 
light on theee possibilities. Work is oontinuing in 
this direction. 

- This communication is published with the per- 
mission of the Council of the Research Association 
of British Rubber Manufacturers. 


A. J. ORALK 
J. Е. Sworn 
Research Association of 
British Rubber Manufacturers 
Shawbury, 
Shrewsbury, Shropshire. 
June 17. 


1 Pirie, А., and Van Heyningen, R., Неја, 173, 873 (1954). 
з Baxendale, J. Н., “Advances in Ontalysie”, 4 62 (1962). 
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UTILIZATION OF RESEARCH IN 
THE BRITISH COMMONWEALTH 


RESOLUTION passed at the British Common- 

wealth Scientifio Official Conference in 1948 
recommended the preparation of & report on the 
methods for promoting the applioation of research 
carried out under government suspices which had 
proved suooessful in the countries of the Common- 
wealth. This arose out of the realization that what 
was of first importance for Great Britain in per- 
ticular was not the general expansion of research but 
the more effective utilization of existing knowledge. 
Following Sir Henry Tizard's emphasis on the point 
in his preeidential addreas to the British Association 


-in 1948, the problem has been regarded aa one of 


increasing urgency and has been considered both by 
the Parliamentary and Scientific Committee and the 
Advisory Council on Scientific Policy. It has also 
received some comment in the reports of the pro- 
ductivity teams which visited the United States 
under the auspices of the Anglo-American Pro- 
ductivity Council. 

In spite of this, в draft report in implementation 
of the recommendation of the Scientific Offloial 
Conference was only presented to the British Common- 
wealth Scientaflo Conference held in Australia early in 
1952, instead of in December 1947, as originally recom- 
mended. The draft reporb was endorsed by the 
Conference, and it has now been brought up to date 
to the end of 1958 and published*; it also inoludes 
a brief reference to the survey of the relations 
between mdustry and science in the Greater Man- 
chester area carried out by the Manchester Joint 
Research Council, so far as it bears on the problem, 
issued only m April last. All but forty of the two 
hundred pages of a well-produced volume are occupied 
by в series of factual accounts of the means at present 
used in the United Kingdom, in Canada, in Australia, 
in New Zealand, in South Africa, in India, in Ceylon 
and in Southern! Rhodesia for securing the rapid 
translation of research resulte into practice. A further 
appendix describes methods used in the United States 
by the Tennessee Valley Authority, the Bureau of 
Agricultural and Industrial Chemistry of the United 
States Department of Agriculture and the Research 
Corporation and University Research Foundations. 

These factual accounts are clearly presented and, 
on the whole, are adequate; though, seeing that 
most of the information was reasonably accessible, 
the time-lag seams inexplicable. Where the book is 
inadequate is in the three chapters reviewing the 
methods by which the results of scientific research 
are normally communicated, supplementary methods, 
and obstacles to the use of information. These 
chapters fail so completely to provide the critical | 
analysis required that the conclusions which follow 
likewise fail to get to the heart of the problem; in- 
deed, the book makes practically no contribution to 
the question what are the forces and motives which 

* an ЖрровНоп of Results of persis 

баа. Ce d. collaboration with 
fices (London). (Већ onem 8, Balentifto Con- 
fey э] ЕКА. (шада: рабата 81 
г. nei. 
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retard or stimulate óammeroial development, It takee 
us no further than the disoussion on the subject 
nearly three years-ago at the International Sym- 
posium on the Organization of Scientific Research 
sponsored by the Department of Soientiflo and 
Industrial Research. Far more searching and relevant 
„Љо present needs are the commenta in the Comparative 
Study of Applied Research in Europe, the United 
States and Oanada, published as Vol. 1 of the repart 
of three Technical Assistance Missions of the Organ- 
ization for European Eoonomio Co-operation the gub- 
stance of which, with two related volumes, was 
noticed in Nature of October 23, p. 778. 

Nevertheless, it is worth looking a little more 
closely at the chapters on the communication of the 
resulta of scientifio research in the volume arising out 
of-the British Commonwealth Scientific Conference 
of 1946. The book ів” concerned primarily with 
the utilization of the results of research oarried 
out under government auspices and, quite apart 
from the moreasing extent to which both funda- 
mental and applied research depend on govern- 
ment support, the shortcommgs of the book may 
perhaps give a clue to some of the real causes of 
faiture to secure effective development, or even to 
the real weaknesses in government-sponsored research. 
At least the complacency with which the adequacy 
of the existing arrangements is taken for granted 
should be challenged. When, for example, Bir Oyril 
Hinshelwood can write, as chairman of the Fuel 
Research Board, “On the basis of existing knowledge, 
and with no undue capital expenditure, the same 
amount of useful heat and power as are now obtained 
could be achieved with а saving over the country as 
a whole of several millions of tons of coal a year”, 
it is time to examine not merely the receptivity of 
firms to scientiflo and technical information, but also 
the appropriateness of the way in which it is pre- 
sented. We cannot assume that the multiplication 
of reporte and scientific or technical papers, of liaison 
officers and the like will of itself achieve the object. 
The much more searching questidn of their appro- 
ргівфепевв to their purpose must be asked. 

On that point this report has little or nothing to 
_ say. As to whether reporte or scientific and technical 
pepers are actually read and understood by those to 
-whom they are distributed, no evidence is offered. 
The validity of the existing methods of dissemination 
are taken for granted m the sasumption that 
intensifloation or multiplication is all that is required. 
Yeb the eemential factor is the difference between 
securing the utilization or development of knowledge 
acquired as в result of some piece of investigation 
conducted or instituted by the firm itself, and the 
utilization of knowledge aoquired from outside with- 
out ita own effort. We cannot even aasume that the 
latter process is pargllel with the dissemination of 
scientific knowledge to scientists or technologists in 


It is the paychologioal factor that is important 
апа, however effective methods of overcoming it may 
prove, ita existence is a reason for regarding with 
Bome reserve the tendency for the State to assume 
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` be as sound from outside ва from within a firm, an 


from those two pointe of view alone the utilizatio 
of research regulu-iB more likely to be encourage 
by a government policy which encourages initiativ 
and enterprise by the individual firm than by actw 
government sponsoring of research and developnien 
Indeed, it might well be asked if a sound move 1 
counter the prevailing sluggishnees would not be 
fiscal policy which ceased to bolster up the inefficier 
firm and forced it out of existence. 

Sir Henry Tizard has not concealed his ow 
uneasiness a8 to the rigidity of British industry an 


. the dangers of relying on government initiative am 


support where development is concerned, if not. als 
in regard to research. Moreover, where industry 
lacking in the spirit of adventure and in гөоөрігуій 
to new ideas, ıt is unlikely that such в defect will 1 
corrected from the government side. In the Civ 
Service such defects are commonly acoepted as ра 
of the price to be paid for ite virtues and exoellence 
It will be noted that, while the report records son 
of the activities, such as investigations into the rete « 
technological innovation, which have been initiate 
by the Committee on Human Relations in Indust» 
with funds from the Conditional Aid Programme, 
shows no appreciation of the urgency and importen 
of this work, if the obstacles to innovation ar 
development are to be overcame. 

Such inquiries as are now being sponsored by ЪЁ 
Committee on Human Relations in Industry m: 
well indicate ways and means for dealmg mo 
effectively with human obstacles to the. introductic 
of new production techniques and methods and 
new processes and producte. Simultaneously, ho 
ever, the whole climate of industrial research a 
development in Great Britain requires examinatie 
in relation to the application of existing knowledg 
There is room for more factual inquiry on questios 
which are commonly matters of opinion, as w 
recently pointed out in these columns (see Naha 
174, 145; 1954); and the effectiveness of extstim 


means of communicating knowledge should be > 


more immune from such inquiry than the relevan 
and. appropriateness of the knowledge communicate 
ar the ability and competence, as well aa +- 
receptivity, of those to whom it is supplied. 
Admittedly, some suoh inquiries go outside t 
scope of the report contemplated by the Briti 
Commonwealth Scientific Official Conference in 194m 
but none the Jess, any critical appraisal of existia 
methods of promoting the utilization of resear= 
results should have at least indicated the bearing 
such factors on the application of existing knowled. 
and technological innovation. It should also he 
examined the appropriatences of existing practic 
and considered whether, or not some of the effo 
could not be better expended in other directions 
on new methods. It should not be assumed - 
axiomatic, ва this report appears to do, that all t 
existing effort given to the communication of reser 
results is necessarily effective and worth while. Ev 
if industry does need to employ more acientista в 
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technologista at all levels, is no more follows that 
industry is being supplied with the information it 
moet needs in the most appropriate way, or that all 
the existing information servioes should be main- 
tained or expanded, than it follows that thereby the 
more fundamental peychologioal, economic or fiscal 
obstacles to innovation will be removed. 

The report does not, it is true, overstrees the 
part which methods of communication play in 
furthering the application of the resulte of research ; 
but it does not seriously question the suitability 
of methods of distributing scientific and technical 
knowledge to the right places for utilization. 
“Information obtained through research represents 
in the aggregate very large expenditures of maney 
and of the time, energy and intelligence of all-too- 
scarce trained men. Failure to make the fullest use 
of this effort is a flagrant waste which no country 
сад afford. The responsibility for minimizing this 
waste must be shared by mdustry and research 
organizations. Management and labour must be 
receptive, and those responsible for research organ- 
izations must accept, as one of their primary duties, 
the task of ensuring that there is no waste of 
information through ‘their default or neglect.” 

This, concludes the report, should be а cardinal 
point of policy, and it adds, ‘To give affect to it 
requires conviction of ite necessity, continuous and 
close attention to its operation, imaginative but 
realistic choice of the methods to be used and per- 
sistence in their application”. Nevertheless, no hint 
is given that this is exactly what is required of those 
actually engaged in the task of communication, and 
that the technique of communication and the trained 
man-power devoted to it are as appropriate a subject 
i аный ы GE aedi a 


petition with the universities, with government 
departments and with the schools for the present 
supply of scientists makes it essential that such 
scientists should be wisely and effectively used, and 
not employed on duties which oould be equally well 
performed by leas highly trained persons. 

Any such scrutiny of the use made of scientists in 
industry must include their use in information and 
like services, as well as in research. We should be 
as careful to satiafy ourselves that scientista are only 
employed in information work when their scientific 
qualifications are really emential, as will often 
obtain, as to ensure that industrial research is 
directed to objectives that are worth while; and 
nether duplicates what is being done elsewhere or 
is being pursued in fields unlikely to yield returns 
commensurate with the effort. What has to be 
realized is that every scientist engaged in such 
activities is one less available for the myriad other 
tasks involved in technological development, that 
each information officer or liaison officer employed 
оп a non-essential task means one lees available 
elsewhere, either for some essential part in winning 
the confidence of industry, in interpretation, or in 
draining the fresh scientists and technologists that 
industry still needs. 
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All this is emphasized by even the limited com- 
parative study of the organization of applied research 
in Europe and the United States and Canada made 
for the Organization for European Eoonomio Co- 
operation. Most countries, it is clear, would benefit 
from an expansion of their research effort and from 
& close scrutiny of their policy with regard to research 
staff and their arrangements for co-operation, 
co-ordination and the exchange of information. 
Everywhere the critical factors are the shortage of 
qualified workers and their most effective use, and 
the inadequacy of allocations for research, and, 
especially in Europe, for the commercial application 
of the resulte. 

Greater efforts in all countries, and also inter- 
nationally, are recommended to ensure the more 
effective communication of research results and 
technique, and far more streas is laid in these reporte 
than in that presented to the Commonwealth Scientific 
Conference on the importance of the personality of 
the liaison offloer in the increasingly active industrial 
liaison service which ig recommended. While опоо 
again i$ is emphasized that there is no lack of quality 
in European research, conditions in the United States 
are generally more favourable for applied research 
and industrial innovation. What is needed in Europe 
is & more frankly commercial initiative on the part 
of the applied scientist, and more direct suppor’ and 
recognition of the production and profit potentialities 
by industry and government. 

Though there is much in these reporte which 
repeats what has frequently been said in discussions 
on scientific and industrial research in Great Britain 
during the past ten years—the principles commended 
in the chapter on the research olimate in the United 
States and Europe, for example, have been pressed 
in these columns for even longer—they make & num- 
ber of suggestions, adoption of which might well help 
Britam to foster the enthusiasm for research which 
gives the United States so marked an advantage. 
We have still, for example, to formulate an adequate 
national research policy with the appropriate balance 
between fundamental and applied. research, and 
scientista are reminded. that when their work receives 
little attention and appropriations are not forth- 
coming, the fault may be partly their own failure to 
make full use of their opportunities for stating their 
opinions or selecting research projecta of sufficient 
scientific or economic importance. Again, the need 
is emphasized for a constant review of the work and 
growth of government research organizations, and 
research councils are recommended to make a 
determined efforb to collect and analyse date on 
investment in industrial research and development, 
A study is also recommended of the possibilities of 
minimizing the deterrent effecta of taxation and 
encouraging both the commercial exploitation of 
research and the appropriation of funds for research. 

What emerges particularly from this study is that 
for each country the organization and encouragement 
of applied research present a challenge to imaginative 
enjerprise and to constructive thought. There is no 
general solution to the problems, however much the 
experience of other countries may assist any par- 
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ticular country in working out a pattern and solution 
appropriate to 1ta own needs and conditions. Forma of 
co-operation even may differ, and while in the United 
States, for example, sponsored resedrph institutes are 
already well established and the co-operative re- 
search association finds no favour, the situation varies 
considerably in Europe, where the field for sponsored. 
résearch institutes depends on the extent and effi. 
diency with which industry and government meet the 
requirements for research. No wholly satisfactory 
. solution to the research needs of the amall firm has 
yeb been found; but on the other hand, the factors 
responsible for a satisfactory research climate are 
well understood and valid generally. The reporte of 
these Technical Assistance Missions are well calculated. 
to dispel any complacency engendered by that sub- 
mitted to the Commonwealth Soientiflo Conference. 
Even in regard to documentation and the com- 
munication of resulta, they call for a critical review 
of existing methods and for active attempts to im- 
prove the means of communicating research results 
to industry ; and the research worker himself is sum- 
moned to take part in this work. In particular, he 
is urged to examine the form in which information 18 
Supplied to him and, where appropriate, to indioate 
and preas for better means. No scientist who reads 
the reporte of these Missions is left in any doubt as 
to the importance of the contribution which he has 
to make, both personally and through his professional 
aesociations, to the conscruotive thmkmg and critical 
sorutmy of our whole organization for scientific and 
industrial research and for the means of disseminating 
the ‘resulta of its activities. 
scrutiny must precede арке the formulation of an 
adequate national research policy, and the devising 
of-appropriate measures both to foster & real research 
climate and to overcome the obstacles, whether 


. fiscal, psychological or technical, which hinder 


technological innovation in industry. 


ANALYSES OF MARINE 
ORGANISMS 


The Elementary Chemical Composition of Marine 
Organisms 
By A. P. Vinogradov. (Memoir No. 2.) (Translated 
from the Russian by Julia Efron and Jane K. Setlow, 
with Bibliography by Virginia W. Odum.) Pp. xiv+ 
647. (New ven, Conn.: Sears Foundation for 
Marine Research, Yale University, 1058.) 17 dollars. 
HOUGH leas than one-half per cent of the 
organisms that live in the sea have been sub- 
mitted to amy kind of elementary chemical analysis, 
much has been done. Analyses have become buried 
in a mountam range of journals, many highly in- 
accessible. There has been no means by which а 
research worker in a reasonable time oould find what 
has been done in his own field. Full assessment of 
ee ae eee Ed 
has impossible. 
Ав of the programme of Prof. V. I. Vernad- 
8ky's Biogeochemical Laboratory of the Academy of 
Sciences, Moscow, Prof. A. P. Vmogradov undertook 
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the exceedingly onerous task of oolleoting--and 
assessing this literature. He has published the resulta 
in the Travaus of that Laboratory in three parte in 
1985, 1987 and 1944. These included -much freah 
and - accurate analytical work from Russian labor- 
atories by Vernadsky, Vmogradov and their school. 
Of these Ruasian publications, very few copies are 
available to the Western world. The reviewer knows 
of no scceasible оору of the 1944 part in the British 
The translation of this unique work into: the 
English language has resulted from a happy Russo- 
American collaboration under the of the 
American Museum of Natural History and the Sears 
Foundation of Marine Research. It is not a word- 
by-word translation by hacks but really a new work. 
The additions of the 1944 part were incorporated as 
appropriate in the earlitr parte. The whole a 
translation was then seen by Vin v, who ed 
new and unpublished materjal made corrections. 
Still more recent material was added during editmg 
and preparation for the press. There are also man: 
footnote commentaries by the translatord: 
The bibliography of about 2,500 entries is essentially 
new and adds greatly to the value of the work for 
the advancement of geochemistry, marme bio- 
chemistry and systematics, oceanography, as well aa 
of industrial biology and the science of petroleum. 
One chapter is devoted to each phylum and may 
oocupy 100 pages or leas than one. For phyla much 
investigated such as molluscs and fishes, the 
chapters are broken down jnto sections dealing 
either with single chemical elementa or with single 
families. Owing to the difficulty of removing ex- 
iraneous salt from the marine organism thefe hae 
been much confusion in the meaning of such basic 
terms as ‘wet weight’. Vinogradov has made order 
out of chaos, and future analyste of marine organisme 
would be wise to model their procedure to fit hia 
alaegifloation. d 
The language of such а oompilation is always 
likely to be repetitive, stilted and dull. In fact, thie 
work is none of these, but has literary merit andi 
holds attention by well-marshalled presentation and 
attractive writing. The techni production ie 
superb and, in a book which will long retain scientific 
value, may be justified. However, їп spite of heavy 


` subsidy from the American Museum of Natura’ 


History and the Sears Foundation of Marine Researcl 
and the financial advantages of printing in Denmark 
ita price їз Bo high aa to place it the meanr 
of most individuals outside the United States. Many 
would forgo the pleasure of consulting a collector’ 
piece in a wealthy library for the advantage of them. 
selves possessing a shoddier edition of an essentials 
working tool. The оов of essential books whiche 
should be in & research worker’s personal hbrary is 
ever rising. Is there a case for again ing on the 
Board of Inland Revenue, perhaps in the debates ог 
the Fimanoe Bill, the view that such ooste are properly 
chargeeble as personal expenses against taxation ? 
This book is as complete as any work of man ie 
ever likely to be, but it cannot remain Bo. In a few 
years supplements will be needed, perhaps to the 
827 tables with their numbers unchanged. It ів tc 
be hoped that the Biogeochemical Laboratory of the 
Russian Academy of Sciences, the American Museur 
of Natural History and the Sears Foundation may 
be able to achieve the preparation and publication 
in Russian and English of such_ lamenta. 
L. H. N. Coorma 
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THE RAW MATERIAL IN FOOD 
PRODUCTION | 
Soll 


Ву а. V. Jacks. (Neleon’s Agricultural Series.) Pp. 
ix+222+10 plates. (Edinb and London: 
Thomas Nelson and Sons, Ltd., 1954.) 12s. 6d. net. 


d problem of food. ly will always be with 
; it will not be sol by pretendmg it does 
not exist; ıb oan be properly -approached only 
through some knowledge of the soil, which is the 
beams of all agricultural pursuite. The brown or grey 
surface layer of-the flelds—the ‘earth’ to the un- 
initiated—is but the visible ві of an ageless 


thes ы erri E ant arse 
material, climate, vegetation, 
are the factors inextricably rela Plo 


man сеп finally exert an influence that may 
completely upset for good ог Ш the slow change of 
centuries. 


What ів soil in ite origin, physical and chemical 
рори це. fertility, utilization? These are the 
tions that are dealt with in this book, the 
th m the Nelson Series for farmers and studenta 
of agriculture, and one that could also be profitably 
read by any others seriously interested in the question 
of food production. As becomes a writer with an 
enviable reputation and a wide knowledge of his 
subject, the text carries the stamp of authority; it 
is & straightforward statement in plain English of 
what we know and what we do not know, with the 
emphasis on principles and the interplay of 
factors. Mr. Jacks haa in fact, most ably achieved 
his aim of presenting an interpretation of the 
ee BE ee 
non-specialist reader 
He has taken soil structure as the all-important 
measure of fertility, for it is upon structure that 
aeration, water absorption and movement and, oon- 


sequently, the wth and health of the plant 
& soil is a complex and balanced 
biological ium adequate for those micro 


that assist in all the physical and chemical 
concerned m nutrition. To understand what is 
meant by structure requires some comprehension of 
the forces that have produced the complete реко 
or profile upon which the ра PEAR лайы 
classifloation have been based. The косе и 
between genetic olassification and uotivity 
ratings is nob always precise, but soil science is 
young and practical applications have so far out- 
fandamental studies. Hence, although the 
successful renovation of worn-out grasslands and 
rehabilitation of sea-flooded areas, for example, are 
based upon well-established principles in soil chem- 
istry and physics, the reasons for the build-up or 
break-down of the mineral-organi {ев or 
stable crumbs of a fertile soil are stil somewhat 
speculative, and ıt is here that wrong management, 
quite as much ав mismanagement, has assisted the 
erosion forces of Nature and where conservation 


The author constantly streases the relative stability 


of the ‘plant-made’ soil in contrast to that of the: 


‘man-made’ soil. That the latter may become many 
times more productive in certain situations is the 
result of the system of agriculture established 
through trial and error and the sensible adoption of 
Hogar, side ы, the dorm Of: емо шанына, bettar 


NATURE 


well produced. 


-The Ronald Preas Company, 1954.) 


809 


varieties and the fertilizers to improve and maintain 


The well-chosen plates illustrate clearly the points 
in the text dealing with soil formation, structure, 
microbiology and conservation, and there is a short 
bibliography. One might criticize an oooesional 
looseneas in the nomenclature relating to nutrients, 
and there is an obvious slip at the top of p. 60; but 
the book is all but free of printing errors and is very 
А. M. Serre 


TISSUE CULTURE 


The Cultivation of Anima! and Plant Cells 
By Philip R. White. Pp. xii--289. (New York: 
6 dollars. 
НЕ foreword states that this book was written 
with three objects: to describe the major tech- 
niques of plant and animal tissue culture in sufficient 
detail to enable them to be used im research, to 
present a group of sample methods suitable for 
teaching and to emphasize “the essential 
importance of the cell itself, aa the basic physiological 


entity”. 
' While ib is probable that few people oan master 
an intricate technique like tissue culture merely by 
studying a book on the subject, it is very valuable 
to have the methods of leading experta recorded for 
the benefit of other workers in the fleld. 
The book begins on a p ical note with & 
discumsicn of tho relationship of the ов] to ihe 
[o i This is followed by an a&ooount of the 


which tissue culture has el 
unfortunate that the name of T. S. P. Strangeways 
is omitted from this summary, since he was one of 
the pioneers of the method in Europe and wrote two 
of the earliest books on the subject. The author 
deals next with the many different types of plant and 
animal oells that oan now be grown tn vitro and then 
proceeds to describe the tissue culture laboratory, 
its equipment, and routine procedures such aa 
washing glassware and sterilization; succeeding 
chapters are devoted to nutrients and the preperation 
of various types of cultures. As he tells us in his 
foreword, Dr. White has been. animated by the 
laudable ambition ‘о strip from the study of this 
subject [oell culture] ita former atmosphere of 
mystery and complication”, and the procedures he 
advocates are not unduly elaborate. 

The difficult and controversial questions of how to 
raora KON IA еда DOTO пшр ы tage 
results obtained are considered at some length, and 
it is wisely emphasized that the observer must "tako 
into account not merely the numerical data but also 
many qualitative features of the resulta which cannot 
be set down in numerical form". The last chapter, 
which deals with the various ways in which tissue 
culture oan be applied in different medical and 
biological fields, is perhaps the most atumulating. In 
the reviewer's experience, во much attention is ome- 
times paid to developing and polishing the method 
that this tends to become an end in itself; it is 
therefore important to вітевв the fact that tissue 
culture is merely a technique, and useful only in so 
far as it is applied to the solution of biological 
problems: 

Finally, there is an appendix in whioh are described 
some fairly simple experiments for beginners; an 


ar. 


‚ attempt has been made ‘о rm examples which 
are-as simple as:poesible, Bo that they will not be 
beyond the means of small schools’. This seotion 
` should be useful for those wiahing to organize courses 
in expermnental biology for senior students. -r 

A mmor defect of the book is the conmderable 
number of verbal slipa which are encountered; for 
example, ‘serum’ when ‘plasma’ is meant (p. 200). 
The work can be recommended, however, as a clear 
and interesting &ooount of some valuable methods ; 
the more solid matter is enlivened here and there by 
.sSome' delightful quotations from ancient authors, 
whioh serve as texta for some of the cha 

Нонов B. Feru 
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BELOW 1° К. 
Magnetic Cooling 
Pp. Pc ne seg 


By О. G. B. Garrett. 
Applied Soienoe, No. 4.) 
Mera. Harvard University Press; New Y 


' John Wiley and Sona, Ino’; London: Chapman and 


Hall, Ltd., 1954.) 86s. net. 


ST over twenty years have elapsed since the 

temperature region below 1° К. was opened by 
the adiabatic magnetization of io salte. 
Exoept for the war years there has been a steady 
increase in the work in this fleld, and the stage has 
now been reached where magnetio cooling is becom- 
ing & standard technique in many cryogenio labora- 
_ tones. “Comparing the progress of the magnetic oool- 
' ing method with the state of gas liquefaction two 
decades after Cailletet and Piotet, there existe в 
strong resemblance which is reflected in Dr. Garrett’s 
book. Now, just as then, the physical properties of 
the cooling agent completely hold the stage. Dr. 
Garrett is as preoccupied with the susceptibility of 
paramagnetic salta as the low-temperature physicists 
of the nineties were with the equation of state. The 
result is that his book seems а little out of balance, 
which is particularly noticeable in a short monograph 


-of only 105 pages length. Detailed discussion of the 
paramagneti 


o phenomena 1s, at the present stage of 
develo t of magnetic cooling, certainly justified, 
but this means that “other experiments” had to be 
dealt with in eighteen Rather more serious is 
the summary way in which the whole of demagnetiza- 
tion technique is treated m only eight pages. The 
sealed capsule method, for example, is not mentioned 
here at all. ion of experiments admittedly 
lacks the glamour of the theoretioal discourse, but & 
monograph in applied science could have afforded 
slightly more space for technicalities at a time when 
the magnetic cooling method is being taken up by 
more and more laboratories. 


While one may criticize the choice of balance in - 


the book, it should be emphasized that the materjal 
has been treated competently. and with clarity. The 
- chapter on technique m followed by one on thermo- 
dynamio relations and one on the magnetic tempera- 
ture scale. The following three chapters deal with 
the theory of paramagnetiam at low temperatures, 
with the resulte of speciflo heats and susceptibilities 
for a number of salts and finally with oo-operstive 
effecta. This section with its extensive set of refer- 
ences to original work will be found most useful by 
those who work in the field of adiabatio demagnetiza- 
tion or who are entering on it. A closing chapter gives 
& short survey of the use to which: peramagnetio 
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` cooling -has been put, such as Р ТЭА оц liquid 


helium and on superconductors. Multistage demag- 7 
netization and nuclear- alignment also receive heré 
& short mention. : 

Subject to ite limitations, the book will bé tofs 
interest to most low-temperature physicists and- to. 
students spec in' either oryogenios or mag-. 
netiam. It is unfortunate that the price will put. it. 
out of the reach of many of the latter. ps 

К. MENDELSSOHN 


SCINTILLATION COUNTERS AND 
PHOSPHORS 


Scintillation Counters . ў 

By Prof. J. B. Birks. (Pergamon Science Senes: 
Electronics and Waves.) Рр. viii+148+4 rid 
(London: Pergamon Press, Ltd., 1953.) 91». - 


НЕ development of scintillation counters in ‘the 
past seven years ів one of the most rapid oon- ' 
advances, in the techniques of nuclear 
physics, and Prof. J. B. Birke's book gives a timely, 
summary оѓ this recent work and a picture of the 
present | state of the art. 

The subject of these instrumenta is dealt with, 
not only from the point of view of those who wish 
to use them as tóols, but aldo of those, who are inter- 
ested in the properties of the phosphors themselves. 
The author follows a logical sequence beginning with 
a brief but adequate of the principlea óf 
Bointillation counting ; this is followed by a discussion 
of photomultiplier tubes and data on the commer- 

i available types. Measurements of instrumental 
ion are then considered, and the next three 
chapters are devoted to descriptions of the various 
types of phosphors. The final section is a survey of 
some applications of scintillation counters. 

Prof. Birks's main interest has .been the study of 
organic orystallime р hora, and the section on 
these materials forms the longest sigle chapter in the 
book. оо е 
results of recent work the author, and his inter. 
pretation of these results in terma. of the ‘photon 
exchange’ process which he has proposed ss an 
alternative theory to the ‘exciton migration’ process 
as a mechanism of energy transfer in mixed crystals. 
One wonders whether a monograph, particularly with 
the present title, is the be&t^plgoe for the detailed 
presentation of such a theory, at least until there is 
general b on its tenets. Ав one concerned 
with the use of counters, the reviewer would have 
peana to see a greater proportion of the spece 

oted to discumion of problema likely to arise in the . 
applications of the instrumente. For pho © 
anyone wishmg to use the fast е 
counters to their best advantage, a е 
of the oircuit problems met with in the mullimioro- 
second region would be a weloome addition. А 
description of experimental methods of crystal pro- 
duction would also be useful ' 

Prof. Birks has, however, written a very readable 
book and he has included a good bibliography which 
wil be useful to the reader interested in further 
experimental -details. 

The publishers are to be congratulated upon the 
speed with which the book was produced, an essential 
requirement for a monograph in-a rapidly developing 
subject: very few misprints occur, and the di 
and type are pleasing: A. R. CRATHORN 
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ТУ) ESEARCH гоп the geochemistry of the rarer 
: elements was given в real impetus m the 1930s 

by the investigations of the late V. M. Goldschmidt 
and his oo-wórkers. Progress at that іште was due, 
in the mam, to the mtroduction.and application of 
sensitive methods of instrumental analyms. Exoept 
for the period of the war years, interest and investi- 
“gation on the geochemistry of the rare elements has 
ooritmued to grow, and the recent discussion at 
Oxford arranged by Section C (Geology) of the 
British Association reflected in several respects the 
progreas which haa been? made during the past few 
years. The programme of speakers- and discussion 
was arranged во as to cover the distribution of minor 
elements in а broad way, starting with aspecta of 
оов and followed by oonsideration of 
minor element behaviour of igneous rock series, 
sedimentary rocks and finally metamorphio ‘rocks. 
In.his introductory remarks, the -chairman, Prof.’ 
L. R. Wager (University of Oxford), pomted out that 
onoe geochemical’ patterns of minor element-behaviour 
were firmly estab for known. conditions—as, for 
example, in fractionated rock gequenoee—they could 
no doubt be used in solving more complex geological 
problems of rock genesis where processes are leas clear. 
“Dr. L. H. Ahrens (University of Oxford) directed 
attention to the general qualitative similarity of 
composition of various materials oompoeing the 
observable unrverse. He pointed out, however, that 
it ıs only the earth and the meteorites which can be 
sampled directly and are oepeble, therefore, of 


e лучи у investigation: this opens up, 
the ility of testing exact quantitative equiv- 
&lenoe of composition. Evidence of such equivalence 
would be of geochamioal, geophymoal, 
petrologioal and nuclear-physical sig- 
i carried 


earths ' 
and potassium—rubidium were cited 
as possibilities. Adequate data are 
available only for the pair of alkali 
metals, and their association in the 
commonest rocks and meteorites were 
discussed in detail. Earlier in- 
vestigations of Ahrens, Pinson and 
Kearns! indioated that the ratio 
potassium /rubıdium remains uniform 


equal to that in chondrites, the 
commonest meteorrtes. Their ob- 
servations were restricted mainly 
to North American rooks, and evi- 
dence from other sources was there- 
fore desirable. Some seventy new 
determmations, mainly on igneous 
rocks from South Africa, have amoe 
been made and all observations 
are represented in Fig. 1. The 
close association of potassium and 
rubidium in rocks and meteorites 
is evident, and calculation shows 
that the ratios of potaasium to 
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rubidium for rocks and chondrites are equal to 
within abobt 5 per cent. Dr. Ahrens pointed ott 
that as neither elament is a participant of either 
metal or sulphide phases, it oan be concluded 
aumilarly that the ratio of potassram to rubidium for 
the earth is equal to that for meteorites + 5 per · 
cent. This is the first, and so far only, example of 
ita kind and has been taken as evidence.in support of 
a common origin for the earth and meteorites. This 
information does not, however, appear to be of use 
with regard to the problem of two poemble origins of 
the meteorites—either from a shattered planet or 
from a collision of asteroids. It w desirable that 
gimilar research be carried out оп other possible pairs 
or groupe of elements. Віт Edward Bailey oommented 
on the analogy between tbe ratio of potassium to 
rubidium and the ratios of various isotopes of 
different elements in the earth and meteorites which 
observation has shown to remain uniform. Prof. 
Wager and Dr. M. H. Hey commented on the fact. 
that Dr. Ahrens’s data apparently show that dif- 
ferent perte of the earth may be characterized by 
alight but significant differences in their potassium— 
rubidium ratio and that this is perhape the first and 
only reliable indication of any fundamental regional 
Dr. 8. R. Nockolds (University of Cambridge) 
described some of the resulte of recent research at 
Cambridge. The principal objecta of these investi- 
gations were to examine the behaviour of trace 
elemente with respect to the major constituent 
elements in some well-described igneous rock series 
of calco-alkali, alkali and tholeiitis character: to 
determine how their behaviour varied from series to 
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grios and from group to group and to see what light, 
Jar зараве o on the origin of the three 

main branohes of igneous rock evolution. Particular 
attention was given to the oelo-alkali and alkali 
groups, which were represented as follows: (oalo- 
alkali) southern California batholith, the Scottish 
Caledonian and lavas of Lassen Peak, Crater Lake, 
Lewer Antilles, the Medicine Lake Highlands and 
Sierra Nevada; (alkali) Scottish Tertiary, Hawaiian 
alkali rocks, Polynesian alkali series, and the latite 
series of Sierra Nevada. 


purpose of demo viour, the oonoen- 
tration of each element ig related (as ordinate) to the 
function, jasi + К) — (Са + М), as suggested by 


both decrease regularly with acidity. A similar 
behaviour is sometimes shown by iron in the alkah 
rocks, although the amount often ‘remains fairly 
‘uniform dver a considerable range of low [(48i + K) — 
(Ca + Mg)] values. Vanadium, on the other hand, 
invariably increases with increase in the 


А 1 lithium invariably 
increasea with decrease of [($8i + K) — (Ca + Mg)] 
in all series from each group. Cobalt often follows 
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The signifloance of cation hydration was - 
of 
by size. Û was 
pointed out that available evidence for the pair Cat 
and K+ (redii 1-67 and 1:83 respectively) indicates 
that the ratio of cæsium to potassium is greater m 
shale than in igneous rocks; fully quanti- 
tative investigations are, however, required to verify 
this. Dr. Butler suggested that a critical examination 
of the cæsium to potassium ratio might e to be 
helpful in the problem of the origin of i 


gallium in igneous rocks (15 p.p.m.) 

with the value of 50 p.p.m.-for shale, Dr. Butler 
inted out that although interesting conclusions can. 
derived on the basis of these figures, the latter 
come from different sources, and as differant analytical 
have been used 


participa: 

Should be used with extreme caution and there is 
& great need for improving the quality of future 
determinations. 


are now available on igneous rocks in particular, and 


sedimentary rocks to a lesser extent, quantitative 
data on the me 


igneous roe cf a pro, variation of оазе тиксе сары эшек аары быз 
Теке Bees ie өнен E enrichment, аё ib contains appreciable boron. Prof. 
са . During discussion of a point raised by Turner concluded that provided large les are 

. W. bell-H8mith, Dr. N ds stated that examined, from ideal iso-chemi meta- 
usu ra ded ees ан monens окчу рыш ема e 
of arystal fractionation. common elements. was felt, however, that con- 
‘In a discussion on the distribution of elements in иии 
sedimentary rooks, Dr. J. R. Butler (Rothamsted show large variations.” He referred +o the earlier 
Experimental Station) referred first to the trans- ee a Bre 
portation of elementa to the oceans, either as ions indicated iso-chamical metamorphism with respect 
(atmple or complex), as constituents of or associated to several of the minor elementa. He then considered 
with colloids, or as constituents of detrital material. from a theoretical point of view the le patterns 
The ionio potential (the ratio of іопіо charge to ionio of behaviour which may be found data become . 


radius) of Oartledge as used by Goldschmidt oan be 
used as а Rovian ae for classifying elements 
according bto their tendency to oocur in aqueous 
solutions ss cations or anions, or to be precipitated 
as hydrolysates. Lead, however, can be 

as a complex ion, and in а discussion which followed 
Њ was pointed out that several of E E CO 
cations (as defined by Ahrens*)—Au*t, Hg*t, Сов 
. and Pt", for example—are likely to be transported 
as stable complexes ip spt x of course, on pH, 
oonrpoaibion of the waters other factors. Ina 
reducing environment, such jeg аз 

sulphide may bring about itation of в 

soluble hide (Ag, or , for example) 

the solub i can te oreet ind оо 
a complex oan be broken; fhe complex AuB- is 
particularly stable in this respect. 


available, and dealt briefly with the only two exhaust- 
ive investigations known to him, neither of which haa 
yet been published. The first of these is an investi- 
ум Engel and Celeste Engel (California, 

of .Technology) on progressively mete- 
morphosed rooks of the Grenville Series in the 
Adirondacks, which indicates trends different from 
.the earlier work; for not only do elements such ss 
strontium, lead, manganese and chromium appear to 
be added to some beds and removed fram others, . 
even when there is nó indication of general meta- 


RP ina pid Тола, who have ее 
series of bulk samples taken across в pelitio hornfels 
formation in a contact aureole in Donegal In 


3. * 
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profiles of 1,500 ft. in length taken normal to the 
contact, the mean composition of all samples was 
found to remain the same. The formation had 
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positional gradients 
A general impreesion left by the discussion on the 
distribution of minor elements was that moet investi- 
tions nowadays involve far more analyses than 
ore; this is a healthy development, There is 
no doubt that a vast amount of fresh and exciting 
information remains to be unearthed, but real 
progrees wil only be achieved by combmmg quality 
with quantiby. 
ar cipi W. H., and Kearns, М. М., Geookim. Cosmo- 


okim. Acts, 3, 220 (1952). 
“можо, IS Bs and Мил, ie Geoakim. Oormockim. Acta, 4, 105 


Bar 7 d and Allen, B., Geookim. Coemockim. Acta, &, 245 


t Ahrens I. H., Naturs [174, 644 (1954)]. 
+ Bahama, Th G., Bull, Comen. géol. Pintends, 136, 15 (1045). 
‘Shaw, D. AL, а Ocemoohim. des, $, 185 (1082). 


ANIMAL POPULATIONS AND 
FORESTRY 


ing in Oxford, Sections D 
(Zoology) and K* (Forestry) of the British 
isti i symposium under the 
ohairmanship of Prof. L. W. Grensted to discuss 
animal ions with reference to British forestry. 
Thompson, of the Department of Forestry, 
University of Oxford, opening the symposium with a 
general mtroduction, reviewed briefly some of the 
more important forms of injury caused by animals 
at different stages in the life of a forest. Insecta, 
rabbits, squirrels, mice and voles often severely 
damage seed and young trees. In older forests the 
chief pests are insects, particularly those feeding on 
foliage. Conifers have a gmaller capacity for regener- 
ating lost foliage than broad-leaved trees, yet in 
Great Britain defessi: hete hera ao far killed 
comparatively few conifers. The British fauna 
inchides species, such as the nun moth and pine 
Continent of тора bu which а Briain have bo 
Continent of Europe, bub w in Britain have so 
remained uncommon: the reason for their 


piniarius L.), although usually 
first reached аа hane m (088 at Cannook 
Chase, раен Î defoliating 120 acres of Boote pine 
and severely attacking в much larger area. A similar 
attack in 1954 would almost certainly produce heavy 
tree mortality. Non-lethal degrees of defoliation 
Pema. reduce growth increment, but no data 


xc weakened by drought or defoliation, or 
unthrifty owing to unsuitable site conditions or old 


Cannock Chase the defoliated pine are entered by a 

bark-beetle (Myelophilus pinéperda L.), the tunnels 
of which in the oambium girdle and kill trees that 
might recover if from further loma of 
foliage. It is often to decide whether an insect 
species feeds exclusively on weakened trees, because 
of the difficulty of defining health. 
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safeguarding future vigour by choosing 

tree species suited to the sites to be ted, the 
forester may attempt to prevent or uce animal 
T by sylvicultural, biological or by chemical 
Hia ee aa у 
ا‎ knowledge, and in 0 ose 
factors limiting шоп n In fact, little 
is known, of the population dynamics of even the 
more i b forest peste. The science is new, 
and population studies are very time-consuming ; 
the oollection of data for even a dozen species of 
insect and three species of mammal is a formidable 
task. Climate, tora and parasites, and food 
supply are probably the chief factors influencing 
animal numbers. Past freedom from epidemice of 
ooniférous defoliatars may have been due to the 
abeence of large blooks of forest of an appropriate 

сівав. 


age- 
The application of insecticides m be justifiable 


Apart from 


күтү күрсү е чер 
to the insecticide may be 
should sim at keeping the injurious animal fauna 
below the level at which economic damage oocurs by 
biological and aylvicultural methods; and to achieve 
this objective detailed knowledge ia required of the 
factors animal numbers. 


affecting 
Mr. F. A. Courtier, of the British Forestry Com- 


ee ee ee a E 
in Great Britain in 1828 and has since spread to 
almost . It is most injurious in forests, 


y the young in the drey offer excellent opportunities 
for oontral. 

Visual counts of adults have not given comparable 
results under varied woodland conditions. The 
relationship between the number of the breeding and 
е ааа о атыша 

шон шише ыша 


Courtier referred. to estimates of population by 
the capture—recapture method being en by 
Monica “Shorten in an isolated wood that offers 
seasonal variation in food; this produces a more 
settled squirrel ulation. After intensive trapping, 
the area is cleared of dreys and 
ав many squirrels as possible are killed. Records of 
marked squirrels shot also provide information 
concerning their movements. 

The squirrel population on в small area in Alice 
Holt forest is being studied for a period of years. 
Permanent trapping sites have been established. 
After pre-baiting for five days, trapping is conducted 
for four consecutive days ; this procedure is repeated 
at intervals of six weeks. 
marked and released after 
breeding condition, injuri 
squirrels show little fear of the trape and appear not 
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to travel far, almost all recaptures being in the. 


origmal traps. Twelve nestmg-boxes have recently 
been erected to provide information on young 
and their ultimate 
Mr. H. N. Southern, of the Bureau of Anmal 
Populatiqn, University of Oxford, dealt with funds- 
mental population studies of two of the commonest 
deciduous woodland rodents, the wood mouse 
орати sylvaticus І.) and the bank vole 
(Olethrionomys glareolis Schreb.). These two species 
p play &n importent part in preventing 
orest regeneration, but little is known about the 
eM The first step in studying 
Ера 18 to know what numbers are present 
many are born and die every year. The 
=ч available method is live-trapping. A proportion 
of the population is caught, marked with numbered 
-rings and released. Later, another trap sample 1s 
to determme the proportion of marked to 
unmarked animals, and so the number present at 
the marking can be calculated. An extension 
of this method from a series of tra also gives 
information on the numbers commg into and leaving 
. the population during each interval. The statistical 
B aequo involved in this kind of oaloulation have 
recently discussed by Chitty and Leslie, and 
under optimum  oonditions estimates should be 
accurate to within 10 per oent. However, serious 
errors may be introduced by the marked animals 
entering the traps more readily than the unmarked 
ones. This comploation is still being studied. 
шу resulta from oontinuous trappmgs on 
260 acres of woodland between 1048 and 1952 
` suggest that the trappable population of both 
rodents varies between 5 and 25 per acre according 
to season. But there are other more interesting 
variations. Durmg the first year both species reached 
a peak in autumn; m the second year wood mice 
failed to reach an autumn peak; in the third year 
_ both species failed to reach an autumn peak; in the 
' final year both species were recovering from this 
declme in numbers. It is in to note that 
the tawny owls (Siriz aluco L.) which were preying 
on these rodente, and whose population was also 
being studied, showed repercussions. In the first 
- year they preyed mostly upon wood mice; in the 
second year they changed to bank voles when the 
wood mioe declined; in the third year—when both 
prey species were at their lowest ebb—the owls 
practically failed to rear any young because of food 


_ ~ отаде. , І 

. These em resulta illustrate the labour 
: i be needed to obtain a trae idea of the 
balance of interrelationships between members of an 
animal community. Only when these fundamental 


problems are thoroughly understood will it be 


possible to predict, and perhaps prevent, economic 
catastrophes instead of resorting to ad hoc measures 
to palliate damage done. 

Dr. Myles Crooke, of the Forestry Commission, de- 
soribed a survey “conducted in Britain during the 
‘winter of 1953—54 into the status of the pine looper 
(Bupalus pimarius) in all the State pine foreste con- 
sidered to be le to attack. The survey was a 
sequel'to the pine looper epidemic at Cannock Chase 
in 1953. The moth has an annual hfe-cycle : adults 
are in flight from May until July and the larve feed 
until October or later before descending into the litter 
layer to pupate. The survey waa extensrve in design 
and was based on counte of number of pupe found 
m quadrats one yard square. At low populations 
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the insects are uniformly distributed and a sampling 
intensity of 0-005 per cant is considered satisfactory. 
This ів achieved by assessing five quadrats in about 
one out of every ten compartments in a forest. The 
intensity of sampling is increased when populations 
are high. For example, at Cannock Chase every 
compartment of suitable age was sampled, using as 
many as fifty quadrats per compartment. Four 
population zones were discernible: (1) defoliation 
complete: more than 150 pups рег sg. yd. ; (2) de- 
foliation severe: 80-150 pupw per aq. yd; (3) de- 
foliation not serious: 40-80 pups per sq. yd; 
(4) nad waked defoliation: leas than 40 pups per 
eq. y 
On the Continent of Europe, where intensive 
sampling over в small area is employed, the endemio 
population-level is considered not to exceed 0-1 pupa 
per square metre: a mean of six or more pups per 
metre carries the threat of obvious defoliation 
the following summer. The British survey shows 
that many forests exhibit considerably higher pupal 


VoL, 174 
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^ counts than this. It would seem that either a much 


higher endemio level can be maintained under British 
conditions, or that pine looper populations are on 
the morease and epidemios similar to that at Cannock 
may be elsewhere. No underlying oeuse, 
such as recent climatic change, is apparent to support 
the latter hypothesis. 

The normal range of population fluctuations, 
capacity for increase and limiting factors of the pine 
looper require investigation. Meanwhile, the survey 
hsa proved of кише velus Gr mdisatng шоа 
where control. measures are necessary. 

Prof. б. О. Varley, of the Hope Барша of 
Entomology, University of Oxford, discussed long- 
term studies, started in 1949, of the wmter moth 
and other species the larve gf which defolate oak 
tress. This research is currently supported by a 
grant from the Nature! Co . Jn order to 
assess the effects of climatic factors and of predators 
cud kh шоу ооа еро рош 
tion densities of. the слезе concerned ag frequently 
as possible and to erstand the life-cycles of the 
commoner parasites and predators. Some forest 
ingecta, like the winter moth, are particularly easy to 
study: they spend the early summer m the larval 
Мо өске лине самоо 
they oan be sampled. From samples some idea 
of the effects of and | tors can be 
gamed. They then spin to the ground on a silken. 
thread and can be intercepted by traps covering а 
known area. A detailed investigation of this sample 
provides an estimate of the factors killmg full-grown 
larvae. 


A census is made of the winter moth adulte by 
mg в sample as they ascend the trees. in 
November or December. The resulta can be expressed 
in the form of a table ahowing the successive causes 
of mortality and their percentage. The largest per 
JOSHI takoa Асе between the time o of 
adult emergence and the appearance of the well-grown 
caterpillars. The percentage of survival of the eggs 
to be laid on the trees has been found to 
vary considerably’from tree to tree. On trees which 
open their buds early some 10 per cant of the expected 
number of caterpillars can be discovered; but on 
trees which flush late only 2 cent of the expeota- 
tion is found. This is i due to the dispersal 
of caterpillars when they first enter oak buds. In 
windy weather they are blown considerable distances 
on threads of gossamer and can be trapped at a high 
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level between the tree tops on sticky traps. The 
inability of the winter moth to establish iteelf in 
trees which open late suggests that it may be possible 
to chooge strains of oak which may be genetically 
resistant to this form of damage. 

Curiously enough, under those trees which open 
their buds early the heavy овфегрШаг population 
suffers proportionately greater destruction when it 
enters the pupel stage. This may be due to differential 
attack by predatory animals such as shrews or small 
rodents in the soil. 

At first sight, parasites seem to be, relatively 

unimportant: they kill some 30 cent at most of 
the caterpillars of the winter mo Similar investi- 
gations of other caterpillar species have shown 
approximately the same degree of parasitism. This 
might be interpreted as an indication that parasites 
have little effect on caterpillar numbers. However, 
since many parasites are specific, this explanation 
would appear to be moorrect. If a specrfic parasite of 
an uncommon host is to maintain rts numbers it must 
be extremely efficient at for the favoured 
host. This suggests that the relatively high efficiency 
of specific parasites may be the basio factor which 
keeps their hosts to the status of uncommon species, 
whereas the winter moth and green tortrix, attacked 
as they are by far lees efficient parasites, remain 
peste of great economic importance. 
discussion, Mr. M. V. Laurie, of the Forestry 
Commision, pointed out that the pine looper has 
avoided Corsican pine at Cannock Chase. Dr. E. W. 
Jones, of Oxford, remarked that wood pigeons and 
are sometimes the major destroy of 
acorns. Не also described preferential fe by 
mice on scorns from three trees. ган зу А 
the acorns from the preferred tree had the highest 
sugar and lowest tannin content. Dr. К. R. 8. 
Morris, of the Nature Conservancy, that 
destruction of carnivores may be y to blame 
for upsetting Nature's balance and emphasized that 
many animals serve a dual purpose: for example, 
mice distribute seed as well as destroy it. 

The charman, jn summing up, said that the 
püpers road Had blown that it ithe liealthiy balance 
in the body corporate which is the fundamental 
problem. G. H. THOMPSON 
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FACTORS CONTROLLING 
BIOKOGICAL MULTIPLICATION 


N September 24 and 25, the Institute of Biology. 
with the idea that different fields of investigation 
often gain from a joint discussion of their resulta and 
problems, arranged а symposium on “Тһе Numbers 
of Man and Animals”. The symposium was opened 
by Sır Alexander Carr-Saunders and he streased the 
need for caution in applying the resulta in one fleld to 
the problems of another. There was much vigorous 
discussion between people of dissimilar training; it 
demonstrated that the warning had been unnecessary 
or that it had been heeded. Discussion was greatly 
helped by the circulation of the pepers before the 
meeting. Most authors assumed, and the assumption 
seemed to be justified, that their pepers had been 
read; they therefore mtroduced them with only a 
brief résumé of the main conclusions and then waited 
for the argument. 
Eoonomics and mathematica dominated the first 
session. Mr. A. T. Peacock discussed ''Eoonomio 
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Theory and the Concept of an Optimum Population". 
He doubted whether we could predict accurately 
enough the consequences of changing the size of & 
population for rb to be wise to take any active steps 
to promote such a change; he therefore thought the 
proposals to diminish Britain’s population from 50 to 
25 million were misguided. He also doubted the 
value of the concept of an optimum population, but 
not sufficiently emphatically to satiafy Mr. F. Le Gros 
Clark, who felt that people who are considering the 
effects of different sizes of market on production 
often overlook the fact that much of what ів produced 
could be dispensed with without detriment, and 
еш even with advantage, to the community. 

everal speakers in the discussion pointed out that 
even if the concept had reality, the ideal size must 
depend on whether we are trymg to arrange for 
comfort in peace or safety in war, and that many 
economic arguments are trimmed to suit the sup- 
posed requirements of strategy. The uncertainty of 
forecasts about human populations waa the theme of 
Prof. E. Grebenik's paper; he said that forecasta 
are at least consistent in one thing—they all prove 
wrong. The main reason for this, Be said, is the 
incursion of new factors such as sanitation and 
contraception, which affect numbers in opposite but 
not always ways. Contraception was the main 
theme of the ion, and the readiness with which 
the governments and women of Japan and India 
accepted it was contrasted with the official obstruction 
of the Catholio hierarohy and the Communist Party. 
The attitude of the latter was epitomized by a 
quotation from the recent United Nations population 
congress in Rome: “The government of the U.S.8.R. 
does not believe in fitting population to resources but 
in fitting resources to о ар The widely 
different attitude of e in different parts of the 
world was also shown Уа Prof. І. Schapera in a paper 
on the position in the Bechuanaland Protectorate 
which was presented but not-discussed because of the 
absence of the author. The Kgatle hold that it is 
unjust and ridiculous that & woman should not have 
& child вз often as is compatible with the welfare of 
any existing children, and the Protestant ethic, which 
is officially held by many of them, has undergone 
some consequent modifloation. Sir Charles Darwin 
looked on contraception as & palliative, and did not 
think that either it or the awareneas of the danger 
would keep world population from preeamg alarmingly 
on world resources. 

Mr. J. а. Skellam’s paper on “The Mathematical 
Approach to Population Dynamics” provoked в dis- 
cussion on the relative merits of mathematics and 
observation, although the author had said that they 
work beet when working hand-in-hand and that 
modern computing machinery can cope with problems 
approaching the complexity of actual experimental, 
even if not natural, conditions. He argued that 
many ecological experiments are foredoomed to 
failure by the predictable chance of random extino- 
tion because the colonies are so smal. Mr. M. F. 
Solomon pointed out that the rigid mathematical 
formulation of a hypothesis has the merit that it 
forces attention on to the component parts of the 
hypothesis and so might reveal methods of testing 
not в nt from a verbal statement. 

In next session, Dr. D. Lack gave examples of 
the types of factor that control the density reachod 
by different species of animal, and he showed that 
generalization from one species to another is 
hazardous. In wild populations, reproductive rate is 
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my аны] by food shortage prodstion; end 

These factors interact and the position is 
a filer eon lined ye Ra 
of one of variations in the numbers of an 


organs 
fore no need for us to be surprised if their reproducti 
and survival-rates are widely different too. Prof. T. 


Park described his extremely comprehensive experi- 
mente on о oompetition using two similar 
Tribolium and T. 


species of flour beetle, confusum 
oastansum. From them it appeared that the suoceasful 
species need nob be the one that in isolation would 
have reached the greatest dansrty, that the change 
whioh ultimately would lead to the extinction of one 
species probably took place early in the association, 
and that the permanent co-existence of two species 
which compete is improbable. One environment, flour, 
waa used and sir climates in which the ture 
varied from 24?'to 34° and the humidity from 80 to 
70 per oant; these affected ihe species differently, 
so that sometimes one and sometimes the other 

prevailed. 

P Although Park had said, “Most probably, if 
causation were better understood for control cultures, 


tion of а species, hag any valye. Tf eventa are random 
in a fully controlled environment, then, ва one 
speaker put it, “the beetles were just being used to 
` work oub sums”; if not, the important feature is to 
ascertain the precise nature of the competition and 
the mechaniam by which one species eliminates the 
other. Several speakers mentioned other species in 
whioh crowding affects physiology; for example, 


started 

man before moving on to his domestic animals. Prof. 
A. L. Banks surveyed the history of disease control 
іп Britain and other countries and, taking festina 
lenis as his motto, urged the need for caution before 
upsetting the established custome of other countries 
by the- immediate introduction of our publio health 
measures. His plea that “No matter what new 
discoveries are madé in the future, whether they 
include a ‘cure-all’ for disease, or a simple method of 
pine conception, action on в large soale should 

withheld until, all the implications have been 
fully, thought oui", demands perhaps too such lande 
when we consider tha 
change in в laboratory colony of Tribolium have not 
yet bean fully thought out. There waa, however, 
general agreement with his strictures on the Olympian 
use of the word ‘we’. The motives that lead people 
to decide that ‘we’ will do something for or to a leas 
developed community have in the past been fear, 
altruism and eoonomio needs. These motives are 
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that the consequences of a single, 
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still with us; they vary in ility ; but, what- 
ever the motive, there is little of в, successful 


and stable result unleas local sence understands 
the activity and co-operates in it 
From the chair, Prof. J. Z. You urged speakers 
not to be apocalyptic, but to that at each 
stage of history thoughtful people had жетт 
that the world was in в very unpromising 
Dr. F. Fraser Darling thought they had pro 
Bishan who zd 


munity that has been freed from the most debili 
diseases, even if i$ does in consequence have ооовні 
famines, will, for physical reasons, reoover from them 
better than one b is still debilitated ; and also, aa 
Dr. C. Gordon put it, “because they are people who 
are aware of having been well”. For each reason, in 
the fit of anger that is likely to sucoved the famine, 
they are more likely to do something about the 
causes that led to it. 

Dr. A. 8. Parkes dealt vividly with the research 
that is bemg done on contraception, on the factors 
that affect Ber ratio in man and animals, and on 
the preservation of 


a streesing the advantages of finding some- 
that would, when eaten, inhibit spermagenesis 
or ovulation. He was, however, unconvinced that 


third problem may be of great short-term importance 
in solving the first, because the successful preservation 
едо оеш 
that has hitherto been the primary objection to 
vaseotomy ва a mode of contraception. 

Dr. P. B. Henshaw, Sir Charles Darwm and Mr. 
E. M. Nicholson streesed the point that, whether a 
community wishes larger or smaller numbers, the: 
wish cannot become effective until we know more 
about the processes of fertilization and implantation. 
pe e ee V 

the niggard support coming from public funds. In 
suitable venery and fecundity are 
each commendable, but they are separate human 
activities and the breaking of their historically 
necessary association is long overdue. 

Human communities with & high standard of 
living tend to have low birth-rates, whereas the 
opposite is true of damestic animals. The reasons 
for this apparent contradiction were considered by 
Dr. J. Hammond and others. No definite conclusion 
was reached in the discussion, but it appeared that 
the effect in animals is physiological whereas in man 
it is the consequence of associated social and cultural 
changes ; where improved nutrition does not lead to 
these it increases human fertility also. 

In the. Darling presented & 
spirited analysis of the ravages man has wrought in 
most of the areas he has dominated, though 


activities во long as ib is fully nomadic. In discussion 


. Prof. L. 8. Penrose made the basic assump- 
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tion that an inhomogeneous population probably 
finds ita variety useful, and various Ways 
in which what at first sign seem to be harmful traits 
oan be of use in а community. He was unconvinced 
that civilized oommumities are deteriorating in the 
manner that eugenists commonly sasume, and he 
argued that, even if there were this deterioration, 
ee ee ee бошо 
rather than an environmental origin. urful 
phrases such as ‘humanity is silently rotting -ab the 
core’ and ‘is being 'rearuited from submen' seemed to 
him without foundation and no one in the audience 
saw fit to them. The topical question was 
raised of the long-term genetical effects of the 
moreage in radiation to which, as a result of industry 
and nuclear weapon testing, we are being 

Penrose она that the increased mutation-rate 
that this would TT lead to, simply added one 
more an already ample supply, and 
would make no positive predictions about ita effect. 

Lord Boyd Orr, summing up the symposium, said 
that he welcomed all the developments there might 
be in sanitation and preventive medicine, on one 
hand, and contraception on the other. To в large 
ау ne ee 
the world to hold perhaps 4G (G = 10°) people by 
1980 and 5 or 6G by the end of the . This 
prospect, and the propost shat the exiting Patios 
between the numbers of the different nationalities 
would be altered, left him unworried. With modern 
knowledge, food production could be moreased by a 
larger factor than population is likely to increase 
by, and there could be enough for all The diffi. 
culties that he foresaw were political rather than 
scientific.  Physios appears to governments to be 
much more useful than biology both in war and for 

ing money; it therefore getea the lion's share of 
endowment. People had got on very well 
in the past without jet planes and hydrogen bombs, 
but they could not get on without food, and he 
looked forward to an era of agrarian abundance in 
which we no longer galloped through irreplaceable 
resources with our present abandon but farmed wisely 
and depended for our energy supplies primarily on the 
inexhaustible flow from the gun. He looked forward 
to & magnificent new world even though it is likely 
to be very different from the one we have known as 
children. But we would only get it if we got rid of 
fear and used our wits. 

The humanism of Lord Boyd Orr'a tone of exuberant 
confidence suited the mood of the symposium and it 
finished in an atmosphere of restrained optimism. It 
did not, however, go so far as to produce overt 
Swmburnian exaltation: "Glory to Man in the 
highest ! d Ad ae ш Шш. 

. W. Pram 


CHEMICAL RESEARCH 
LABORATORY, TEDDINGTON 
OPEN DAYS 


th year in suooeesion the Chemical 

к Таг. Teddington, was open to 

visitors act a universities, industry and government 
departmenta during September 28-Ootober 1. Ex- 
hibita by the High Polymers Group illustrated how 
systematic changes in the structure of the resin 
matrix and the number or nature of the functional 
groupe can lead to resins of particular value in specific 
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separations. Resins containing eee groupe 
were shown which act as insoluble sequestering 
agente with great selectivity for certain 10ns such aa 
copper. Of special Interest were the ion-selective 
membranes. Theee are of considerable importance in 
physical and biological science and are used 
in oamometry and dialysis. Polyvinyl alcohol and 
methoxymethyl nylon films of graded permeability 
have considerably extended the вооре and accuracy 
of oamotio preesure measurements ; other membranes 
show promise for use in the dialysis of aqueous 
solutions. 

The Radiochemical Group showed & wide range of 
chromatographic methods of analysis as applied to 
the inorganic field. A striking example was the 
simplified and rapid method for fleld use in geo- 
chemical prospecting. Applications of ion-exchange 
resins were demonstrated: in one, the quantitative 
separation of metals such as copper, cobalt and 
nickel adsorbed on an aodio ion-exchanger was 
effected by an organic solvent; in another, gold and 
other metals (such as sinc, nickel, copper, iron, silver 
and cobalt) adsorbed on a strong base exchanger 
could be eluted separately by use of suitable organic 
solvents, Other separations mvolved the use of 
ion-exchange membranes. 

A novel apperatus for continuous extraction of & 
metal salt solution by organic liquids consisted of a 
rotating cylinder mounted concentrically inside a 
stationary outer vessel; the liquids passed counter- 
current in the annular space between the cylinders. 
The measurement of oarbon-14 based on the use of 
acetylene in a scintillation counter was demonstrated, 
the acetylene being prepared from carbon dioxide by 
reaction with lithium and conversion to carbide. The 
method is partioularly useful for very low activities. 

In the Inorganic Group, an exhibit demonstrating 
the occurrence of selenium in wastes from the flagh- 
roasting of pyrites typified the mterest taken by tho 
Laboratory in waste materials as sources of valuable 

uote. Wastes from pyrites plante arise in the 

purification of the sulphur dioxide by acid wash 
or water sprays; samples were shown containing 
from 20 to 60 per cent of selenium. Methods of 
recovering the element are being studied and various 
products were on view, ва well as excellent specimens 
of the various allotropic modifioations of selenium. 
Work has been commenced on the separation of rare 
earths by ion-exchangers, and promising separations 
of the cerium group of elements have been made 
using ethylenediamine tetra-acetic acid ва the eluting 
agent. Techniques for the preparation of pure rare- 
earth metals are being studied, and samples of oerium 
and lanthanum by reduction of the fluorides with 
lithium were shown. The fine collection of metala of 
high-degree purity held by the Laboratory on behalf 
of the Pure Metals Committee of the Department of 
Scientific and Industrial Research was again on. view. 

The current programme of the Organic Group was 
illustrated by collections of new intermediates and 
pure chemioals of potential usefulness. A recently 
introduced technique, that of zone melting, was 
shown in its application to the purification of organic 

unds. The convenience of this method lies in 
the ease with which the oyole of operations can be 
repeated automatically. The purification effected 
was strikingly demonstrated by the removal of a 
coloured material, induline, from naphthalene. 

Other interesting apparatus included that used for 
pressing clear diaks from mixtures of pure potassium 


chloride and various solid organio materials for 
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examination by infra-red absorption spectroscopy ; 
в cryoscope for measurements of the vapour pressure 
of acetylene ; and a micro train in which 
isotopically labelled carbon dioxide waa oolleoted for 
isotope abundance measurement. Progress in pre- 
parative and synthetio work was shown under the 
foll. headings: an exploration of possible uses 
of +h ry-isophthalio acid and ita derivatives ; 
reactions of epoxides with phosgene ; isomerization 
of ethyleyclopentane ; new methods of labelling 
aromatio ; and new ion-exchange resins. 
The National Collection of Industrial Bactena 
presented a colourful exhibit in which various 
pigment-producing bacteria were used to produce 
paintings and the printing of words on agar plates. 
e more prosaic work of the Collection was 
illustrated by, demonstrations of the techniques 
employed in identifying, classifymg ahd preserving 
bacteria. 
An apparatus of interest to fermentation techno- 
ista was that used for the continuous anaerobio 
culture of sulphate-reducing bacteria, in which 
hydrogen is the reducing agent and carbon dioxide 
the main carbon source. The apparatus, which was 
developed at the Microbiological Research Depart- 
ment, Porton, for aerobio organisms, can be adapted 
for the culture of most micro-organisms; the oon- 
tinuous technique is claimed to be more efficient than 
betch fermentation. A for the production of 
sulphide from sulpha sewage sludge was demon- 
strated. At present the sulphide is produced at the 
expense of the valuable methane formed during the 
normal digestion of sludge ; attempts are being made 
to enable the two processes to proceed simultaneously. 
Chromatographic techniques have been applied to 
follow the carbon metabolism in sulphate-reducing 
&nd & new type of cytochrome has been 
detected in these organisms. This is the first time 
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that & cytochrome has been observed in an anaerobic 


organism. 

The fleld covered by the Corrosion Group was 
strikingly demonstrated by a wide vanety of exhibita. 
Of particular interest was & collection of characteristio 
examples of damage by corrosion in industry and in 
the home. The common danger of using unsuitable 
combination of metals in constructions was illustrated 
by galvanic ocells in which various pairs of metals 
were immersed in salt solution. Specimen tubes and 
histograms of corrosion date showing the influence of 
various treatments of tubes and boiler water illus- 
trated the study of the corrosion of mild steel tubes 
in Scotch marine boilers undertaken on behalf of the 
British ipbuilding Research Association. New 
studies of oxidation of Bpeoial steels in flue-gas 
atmospheres have been commenced in collaboration 
Research Association and the British Iron and Steel 
Research Association; а new apparatus designed for 
this work was on view. 

Ancient buried iran objects in a good state of 
preservation illustrated the inhibitive effect of tannins 
in the soil on the activities of sulphate-reducing 
bacteria. Field trials of tannms as & means of com- 
beting underground corrogion are in . Recent 
work on the ion of tarnishing of copper and 
silver has led to the use of paper wraps impregnated 
with oertain oompounds, for example, copper 
chromate. The method is based on the removal of 
traces of hydrogen sulphide from the air. Other 
exhibits included the rapid attack of steel ев 

ions of sulphur; the use of cyclohexy 
батаны te аз а vapour-phase inhibitor; applications 
of sodium benzoate and sodium nitrite m cooling 
systems ; and examples of filiform corrosion. А new 
and comprehensive classification scheme for corrosion 
topics was on view. 
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NEWS and VIEWS 


Nobel Prize for Physiology and Medicine : Profs. 
J. F. Enders, Р Robbins and T. H. Weller 


Tma Nobel Prize for Physiology and Medicine for 
1954 has been awarded jointly to Prof. John F. 
Enders, of Boston, Prof. Frederick C. Robbins, of 
Oléveland, and Prof. Thomas Н. Weller, of Boston, 
for their work on poliomyelitis. This team of workers 
had been studying the growth of certain human viral 
infections in tissue oulture. Early in 1940, they 
announced that the Lansing strain of poliomyelitis 
virus caused cytopethogenic changes in cultures of 
various human embryonio tissues and that this action 
could be neutralized by specific antibody. After- 
wards, their isolation of the three known serological 
types of poliomyelitis virus in tissue cultures by 
direct inoculation with fmcal material from human 
subjecte, along with the demonstration of direct 
typing of the virus strain with specific antisera, has 
ee ee A ce d dE 

disease and is providing also a valuable technique 
for epidemiological studies. The utilization of timsue- 
culture methods for the possible produotion of safe 
poliomyelitis vaccines 18 another immediate result of 
immense practical importance and is now being 
actively pursued. 

An additional contribution of all this work is that 
it has brought poliomyelitis research within the reach 


of investigators previously debarred by lack of 
elaborate experimental facilities. Of special im- 
portanoe, however, to virus researoh is the unequi- 
vocal demonstration that an apparently strictly 
neurotropic virus can multiply in vitro in celle which 
are not ordinarily susceptible to it in vivo, and the 
conditions and mode of growth in such & system have 
applications for other problems. Within the past 
year, Prof. Weller has described the cultivation of 
ahioken x and herpes zoster viruses, and Prof. 
Enders that of measles virus in tissue culture. The 
stumulus of all these discoveries is activating research 
not only in virology but also in microbiology 
generally. 


Presidency of the Royal Aeronautical Soden : 
Mr. М. E. Rowe, C.B.E 
Mr. N. E. Rowa, teohnioal director of Blackburn 
and General Aircraft, Ltd., Brough, East Yorks, has 
been selected as president-elect of the Royal Aero- 
nautical Society and will take office at the annual 
general meeting of the Society to be held on May 5, 


1955. After his a in marine 
at De iere d. de First 


World War, Mr. Rowe went to the College 
of Science and Technology, London, ‘hı a Royal 
scholarship and Whitworth exhibition, and gained a 


diploma of the College in 1924 for postgraduate 
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work in hydro-electric engineering. During 1924—46 
he was employed by the Ar Ministry and the Ministry 
of Aircraft Production, becoming director of technical 
development in 1941 and director-general of technical 

t four years later. From 1946 until the 
end of 1951, Won шонен ке, М 
Rowe was controller of research an special develop- 
menta for British Airways. He waa elected 
a Fellow of the Royal Aeronautical Society in 1042, 
and has been a member of council since that year ; 
he is also a member of council of the ioopter 
Association. In 1944 he was made O.B.E. for his 
work in the Ministry of Aircraft Production. 


Chemical Engineering In Great Britain 


Ix his presidential addreas on April 80 to the 
Institution of Chemical кшн at the thirby- 
second annual meeting, Mr. Stanley Robson spoke 
mainly on the progress of the Institution and the 

Apo рин Ge es Le 
chemical engineers. The 
diu ie dee кы boot modo аталдык; OAS 
many interesting among which may be 
specially mentioned increase in production of the 
ohemioal industry by 29 рег cent from 1948 to 1952. 
shea iod the number of operatives scarcely 
Se da на efficiency 
ea eee This is no dou b largely due to 
the inaregse of 20 per cent іп the number of 
scientific workers in the industry. Membership of 
the Institution simultaneously inareased by the 
satisfactory figure of 80 per cent, while training 
facilities, in which ib is keenly interested, are now 
available in more than twenty colleges as opposed to 
four in 1984. Comparative tables showing the relative 
numbers of chemical i employed by different 
industries in Great Britain and in the United States, 
and also the numbers engaged in various occupations 


that 20 per cent held administrative 
sa ye ree We 10 cee аи VLA radon. cad 
22 per cent undertook research and development, as 
against 81 per cent. It follows that statements which 
have been made that chemical engineers in the two 
countries have different functions, and that oon- 
sequently their training should be on different linee, 
have little to support them. A more important 
problem is the securing of adequate of men 
to tram, and the Institution, by issuing the ub- 
lication "Careers in Chemical Engineering”, for whi 
there has been a. widespread demand, has made в 
, very valuable contribution to this side of the i 
As Mr. Robson pointed out, in spite of this and the 
many other activities of the Institution for enoour- 
ing the development of chemical engineering and 
keeping its members in touch with recent 
there ів no room for complacency. The present trend 
e M M d 
more complicated unite of plant; can onl 
done after extensive and costly Беня т а 
making use of chemical engineers of the frst grade, 
with scientific training of the highest order. 
Bulletin of Endemic Diseases 
Important developments in preventive medicine 
in Iraq aie o ес Eee the publication, by the 
Diseases, Baghdad, of a new 

Jona the Bulletin of Ridens Diseases, the first 
issue of which is dated July 1954 (s. per issue; 208. 
for four issues). The Bulletin will be issued approx- 
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imately every six months and its articles will be in 
Iesued with the authority of the Ministry 
of and the Government of Iraq, this new 
journal is testefully produoed and well printed in 
ae Its objecta are to publish original papers 
on the epidemiology of and insect-borne 
diseases, especially those relating to This first 
issue contains a detailed summary, by I . Gordon 
Pringle, of the Institute of Endemic ‘Diseases, 
Baghdad, of existing knowledge of malaria in Iraq 
before 1946 and of па control; an article, by the 
same author, on the identification of adult ano-. 
pus sp sare uid үсеш p eti terri- 
study, by Hannah Zakaria, of 
ie Bulbs Royal College of Mediome, 
Baghdad, of the bionomics of snails belonging to the 
genus Buknmus in a locality near Baghdad, the 
inhabitante of pm are uuu infeoted with 
schistosomiasis ; A ы лы ы 
Bashir, of the ‘Pathological 
Hospital, Mosul, on zhe occurrence p Hurts 
kale-azar in northern Iraq, with an editorial comment 
on other cases observed in the region of Baghdad 
and oeniral Iraq and on the of sand-flies 
(Phlebotominae) of infected localities that has been 
begun; and an account, by Haikal Riyadh and 
Mohammed Azzawi, of the Institute of Endemio 
Diseases, Baghdad, of a comparison of the efficiency 
of two types of sprayer used for malaria control with 
DDT. Everyone interested in the ргоргевв of know- 
ledge of tropical medicine will weloome this addition 
to the literature of this subjeot and will wish every 
success io its editorial board and to the workers 
whose results will appear in this new Bulletin. The 
Institute of Endemic -Diseases is establishing a 
library, and its secretary appeals for exchanges of 
journals on tropical medicine and hygiene, medical 
E00. and parasitology, microbiology, hydrobiology 
and Bolenoeg. 


Histochemische Methoden 

A U8HFUL new publication entitled Histochemischs 
Methoden has & under the editorship of Dr. 
Meus Тор о сое It oonsiste of concise 

ons carrying out the selective 

Pisis of Ыөвпев e the deteotion and location of 
speoiflo inorganio and organic substances, chemical 
groupings and enzymes. General histochemical pro- 
cedures such as preparation of tissues will also be 
covered. A short bibliography is provided with each 
method. The three issues which so far have appeared 
have included among other topics the detection of 
potassium, arginine, cradle wise (polysaccharides), 
sulphydryl and di groups, and esterases. 
The publisher is R. O nan i е and the 
price is 30 DM. в year (six parts) or 6 DM. for 
separate parta. 
Forest Products Research : Report for 1953 

Ta report for 1053 of the Forest Products Research 
Board, together with the report of the Director of 
Forest Products Research . vi+62+8 plates. 
London: Н.М. Stationery 1054. 3s. net), 
opens with the statement that the major work of the 
year has continued to be the evaluation of new 
tropical species of likely importance, while there has 
been an increasing amount of testing and assessment 
of sample consignments of home-grown species from 
the plantations of the Forestry Oommission. The 
former work is undertaken with the object of finding 
new timbers from the tropical forest likely to be of 


820 


importance to manufacturers and timber users. This 
latter research is of first-class importance to the 
tropical sylviculturist, for such knowledge will assist 
him in the future management of юа] one ia 
whioh formerly only one or two species 


undertaken, 

the hardwoods, where ee Deng 
obteined. Sati factors are coming to light in 
connexion with wood bonding and the weathering of 
plywood investigations. In this latter, iste and 
testa have been carried out both in Britain 
in Nigeria over the past three years. The principal 
xe cha in Gun dial aie н rame us 
giues used in the manufacture of plywood. In the 
entomology branch, studies of the common furniture 
beetle and the house longioorn beetle, the latter a 
serious pest on the Continent of but in Great 
Britain chiefly confined to Surrey, have been given 
priority because of therr importance. 
Similarity of Algal Proteins 

THB gross chemical composition of man; 
now been recorded. iden cape IN Тою 

(Ann. Bot, N.B., 18, 71, 258; Ihe) Lac Due NOR 
he haa isolated "protein fractions from 

species from four different systematic classes, namely, 

Chlorella, ‘Anabaena, Novicula and Tribonema, and 
made quantitative determinations of thetr amino- 
acid compositions. This important investigation has 
shown that there is a clogs similarity in the proteins 
of the four species selected for study, and henoe the 
tentative conclusion is reached th&t the protein 
complements of all algae are similar. It will be 
recalled that the contemporary socepted classification 
of the algae ів based on the composition of their 
pigmenta and storage materials. The author кыа 
out that his analytical methods only pro 
average amino-acid composition of the bulk рош 
of each species and can give no information regarding 
the nature and reaction of the individual proteins 
which may be . He has also indicated that 
there is & ity between the bulk protems 
Bose luam oras Macc ea ibaa of Gone 
flowering plante and of Nitrosomonas; but, as with 
the algae, these materials probably oontein different 
individual proteins, theee ining the aharaoter- 
istic metabolism of the species. 


Root Culture and Biochemical Genetics 


Тнв technique of excised root culture affords в 
means of investigating the hormonal control of plant 
growth and seems likely also to prove of value in 
biochemical -genetical studies of the tissues of higher 
plante, W. G. Boll (New Phytol., 53, 2,177; 1964) 
has discussed the problems involved in the applica- 
tion of the technique of root culture to comparisons 
between strains and hybrids of the tomato. The 

of віх alonea of excised roota, each derived 

& different seed of one inbred plant of &n inbred 
line of tomato, was studied through & serios of 
passages. Both quantitative and qualitative differ- 
enoes were found between the clones. The implica- 
tions of the results are discussed. Usmg a seven-day 
passage and a modified White’s medium it was found 
that root apices, of the strains and hybrids of tomato 
used, only occasionally survived on subculture into 
a second passage. Expbriments designed to over- 
oome this difficulty are described. Reduction of the 
passage length, or control of pH drift, increased the 
expectation of life of the apices on subculture; but 
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conditions permitting continuous subculture of the 
radical apex were not realized. The implications of 
these resulta, and of the effeota of the different media 
on the growth of excised tomato roota, are discussed. 


University of Birmingham 
ee А Бош Кеш Toader ee - 
ment of Pure Mathematics, University 
Tandon. ак Sh ышы шы 
ure mathematios in the University of Birmingham. 
following appointments have been announced by 
the University: Dr. J. D. Lawson, lecturer in 
geology ; Dr. J. N. Pratt, lecturer іі physical metal- 


; production ; 
Dr. A. Kelly, Imperial Chemical Industries, Ltd., 
Fellow in industrial metallurgy. Dr. 8. R. Carter, 
lecturer in chemistry in the University, has recently 
retired. The following have resigned their poste : 
Dr. O. 8. Ball, lecturer in industrial Dr. 
J. Н. Cort, lecturer in phymology ; Mrs. В. Eokstoin, 
lecturer in geography; Н. Grisbrook, lecturer in 
D EE production ; Dr. Н. Nuttall, lecturer in 
d E. С. Park, research Fellow 
in physios; Dr. C. A. Ramm, lecturer in physics ; 
G. K. i Imperial Chemical Industries, 
Ltd., research Fellow in physios; J. Y. Freeman, 
Department of Scientific and Industrial Research 
research assistant in physics ; R. Е. Coe, De t 
of Scientific and Industrial Research Fellow 
in physics. 
Bishop Museum, Honolulu, Hawall 


Taa ahnual report of the Bishop Museum for 1058 
recalls that the Bernice P. Bishop Museum. was 
toppled ia 1880 wb serbe a аен ло 

as ‘Polynesian and kindred antiquities, ethnography 
and natural history”. The Museum made ite reputa- 
tion through its sponsorship of field research in the 
natural history and anthropology of the Pacific area 
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-and through publication of the resulta of such 


research. But those concerned with the Museum 
realized that their educational rolo lay in the diffusion 
of knowledge. Although the Bmhop Museum had 
maintained exhibition halls, it had no policy in this 
direction, and one of the present ‘major objectives is 
to transform the Museum into an effective instrument 
of education through informative and dramatic 
display techniques in the galleries. 

University of Sheffield 


Tuu following appointments have been made in 
the University of eld: Dr. A. Roberts, sanior 
lecturer in the ме School of Mining; 
P. B. N. Neal and D. M. Woo, lecturers in mechanical 


engineering; and ‚Р. н. Mann, lecturer in s&ooisl 
studies. The follo have resigned their poete in the 
University : Dr. H. E. Harding, reader in pathology, 


on appointment aa director of pathology to the 
Salisbury Area Pathological Service; Dr. R. Shep- 
herd, senior lecturer in the Postgraduate School of 
Mining, on appointment as & senior scientist with 
the National Board; Dr. C. E. Davies, senior 
lecturer in medicine, on appointment as consultant 
hysician to the United Sheffield Hospitals; B. R. 

ey, lecturer in applied mathematica ; Miss C. M. 
Hamill, in pure mathematics; and ЕЁ, О. 
West-Oram, lecturer in glass technology. Mr. P. 
Irwin P n has given a oabm aruiser to the 
Department of Zoology for use in both coastal and 
inland waters. 


P 
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Colonial Service: Recent Appointments 


Тин foll appointments have recently been 
made in the Co Bervioe: J. Bowden (entomo- 
logist, Gold Coast), senior specialist, t of 
Agriculture, Gold Coast ; T. W. Bran 
ment chemist, Public ‘Works Department, Gold 
Coast), specialist, water examination, Public Works 
Department, Gold Coast; N. O. Walsh (senior 
scientific officer, Jamaica), deputy government 
chemist, Jamaica ; Н. M. Maugham-Brown (assistant 
conservator of foreste, Tanganyika), conservator of 
forests, Tanganyika; T. P. Leoky (senior livestock 
officer, Jamsaioa), chief livestock officer, Jamaica ; 
C. 8. Ramage (scientific offloer, Royal Observatory, 
Hong Kong), aasistant director, Royal Observatory, 
Hong Kong; R. H. Bennison and B. F. Hanger, 
agricultural оРћоегв, Kenya ; B. Buokler, agricultural 
officer, Zanzibar; D. L. Curtis, plant breeder, 
ing, agricul officer, Fiji ; 
А officer, Sarawak; M. J. 
Furber and A. B. Hearn, agricultural officers, Nyasa- 
land; R. C. Knill, agricultural officer, Sierra Leone ; 
W. P. Mowat, plant i pathologist, Tanganyika; A. J. 
Pritchard, botanist, U J. J. Rae, agricultural 
offcer, Nigeris; E. . Laing, Taaa geologist, Sierra 
Leone; G. P. Jonee, geologist, Nigeria; A. R. 
Newton, geologist, Northern Rhodesia; W. J. 
Phillips, geologist, Uganda ; R. D. Brown, veterinary 
research offloer (virologist), East Africa High Com- 
mission; Т. E. Fletcher, scientific officer (chemist), 
East African Malaria Unit; M. O. Williams, medical 
researoh officer, 8, "East Africa High Com- 
mission; J. W: research  peraaitologist, 
West African Institute for Trypanosomiasis Research, 
Nigeria; J.‘R. Lang-Brown, assistant conservator 
of foresta, Uganda; M. J. Davies, assistant con- 
servator of foreste, Nigeria; 8. R. M. 
geologist, Fiji; Mise E. M. Holden, biochemist, West 
African Cacao Research Institute, Gold Coast; J. Е. 
MoKerlie, assistant conservator of forests, Tangan- 
yika; E. B. May, agronomist, West African Institute 
for Oil Palm Research, Nigeria ; J. C. Parkinson, 
assistant oonservator of foreste, Fiji. 


The Night Sky in November 


Furi. moon oecurs on Nov. 10d. 14h. 29m., v.T., 
and new moon on Nov. 25d. 12h. 30m. The following 
conjunctions iw the moon take place: Nov. 8d. 
19h., Mars 5° 8.; Nov. 154. 14h., Jupiter 2° N.; 
Nov. 94d. 03h, Saturn 6° N.; Nov. 24d. 08h., 
Mereury 6° N.; Nov. 24d. 07Ь., Venus 2° N. In 
addition to these oonjunetions with the moon, 
Mercury is in conjunction with Saturn on Nov. 24d. 
Olh., 0-4° B., and also in conjunction with 
Venus on Nov. 25d. 05h., Mercury 3° N. ; and Venus 
is in conjunction with Saturn on Nov. 29d. 00h., 
Venus 2۰5° S. Mercury ів a morning star and rises 
nearly two hours before the sun on November 15, 
when it is visible, but throughout most of the month 
it ia too close to the gun for observation. Venus is 
pag hae di gom for observation during moet of 
the month is in inferior conjunction on Novem- 
ber 16. At the end of the month it rises about two 
hours before the sun and oan be seen in the eastern 
sky, stellar —4. Mars, an evening star, 
sets at about 22h. 10m. during the month. Ita stellar 
magnitude varies between 0-1 and 0-5, the decrease 
in brightness being due to its increasing distance 
from the earth—from 91 to 111 million miles. It 
moves from Capricornus into Aquarius, and on 
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November 10 it lies almost south of and cloee to 
0 Oapricorni. Jupiter rises at 21h. 35m., 20h. 45m. 
and 19h. 40m. on November 1, 15 and 30, respectively ; 
owing to its decrease in distance from the earth by 
about 38 million miles, ite stellar magnitude changes 
from —1-8 to —2 during the month. Saturn, in 
conjunction with the sun on November б, is un- 
observable in the early part of the month; on 
November 15 it rises leas than an hour before the 
sun but by the end of the month it rises at 5h. 30m., 
more than two hours before sunrise, and oen be seen. 
a little north-east of « Librae. еен оет stars 
brighter than magnitude 6 are as follows, o 

tions made at Greenwich: Nov. Sd. 23h. 
55-7m., quar. (D); Nov. 64. 22h. 27-7m., x Piso. 
(D); NOW 12d. 28h. 38:00., 121 Taur. (R); Nov. 


14d. 05h. 52-3m., d Gemi. (В); Nov. 20d. 03h. 
45-9m., 13B Virg. (В). (D) and (R) refer to dis- 
appearance and reappearance, ively. The 


Andromedid meteors, associated with Biela’s Comet, 
attain their maximum &bout November 28. 


Announcements 


Dr. D. A. Arras, director of the Royal Scottish 
Museum, Edinburgh, has been elected president of 
the Royal Boottish Geographical Society. 

Ts title of reader in computational methods in 
the University of London has been conferred on 
Dr. A. D. Booth, in reapect of his post at Birkbeck 
College. 

As part of the United States conditional aid pro- 

ө, the Ministry of Agriculture of Northern 

has awarded three postgraduate scholarships, 
each £600 a year, for a period up to two years, as 
follows: two scholarships in agricultural economics 
(farm management) to G. L. Morrison (University of 
Reading) and W. Thompson (University of Leeds) ; 
one scholarship in agricultural statistics to A. A. 
Rutherford (University of Aberdeen). 


Tas Fulmer Research Institute, Stoke Poges, 
Bucks, is arranging an open day, which will be held 
on November 2. 

Тни work of the London Group Laboratories of 
the Britiah Iron and Steel Research Association will 
be open for i at 140 Battersea Park Road, 
London, 8.W.11, on November 18 and 19. 

IN conjunction with the annual congress of the 
British Institute of Radiology, an exhibition of 
X-ray & tus will be held at the Royal Horti- 
cultural all, Vincent Bquare, Westminster, London, 
8.W.1, during November 28-20 (Nov. 28, 2 p.m- 
6 pm.; Nov. 24 and 26, 9 &.m.—6 p.m.; Nov. 25, 
9 azm.-8 p.m.). Admission tioketa, which are free, сал 
be obtained from the British Institute of Radiology, 
32 Welbeok Street, London, W.1. 


Тни Northern Branch of Aalib will hold a one-day 
conference on November 19 in the North of England 
Mining and Mechanical Institute, Neville Hall, 
Newcastle upon Tyne, with Mr. R. W. Mann, man- 
aging director of Victor Products, Ltd. Wallsend 
upon Tyne, in the chair. Four papers will be read 
dealing respectively with the activities of Aslib ; 
public technical library service for industry ; miero- 
filming ; and new ideas and the small firm. The 
conference will be open to non-members on com- 
pletion of a istration form (to be returned by 
November 12) which is obtainable from the honorary 


ibang наро Mr. E. Weeterby, 11 Duchess 
Street, itley Bay, Northumberland. 
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THE MURDOCH BICENTENARY 


HIS year marks the bioentenary of the birth of 
William Murdoch (1754-1880), the originator of 
gas lightmg. For that great achievement alone he 
would stand out as & great in the history of 
poro yet it waa only one of his many inventions. 
story of his life should serve ав an incentive and 
example to every scientific worker. Possibly for- 
gotten is the incident of the wooden ‘hat which 
brought about his association with Matthew Boulton 


and James Watt, and his opportunity for achieve- 
ment. 


gear, questioned him about it, and learnt that he 
was the inventor of the oval lathe with which he 
had made it. That was the beginning of the famous 
triple partnership. 
As a boy, Murdoch had made himself ‘a wooden 
horse’ for his journeys to school, a distance of 2j 
' miles; it was the forerunner of the tricycle and the 
bisyole, which only became a practical reality many 
years later. This experience ultimately led him to 
construct в model non-condensing locomotive steem- 
engine, now in the Birmingham Art Gallery; bub 
his attempts to patent it were, strangely enough, 
opposed by Watt. An entrancing story of these early 
and his many other remarkable inventions 
has been recently published in West's Gas, the house 
journal of Wenta Social Society, from the pen 
i L. Murdoch. 
Memorial 


Кар алаша ео ворога оро JM A тето Man, 
` the chairman of Imperial ical Industries, Ltd., 


кошке ee a ee 
viewed from the angle of an 
да Ц oh has, above all others, во success- 
EID e Mec OF pe ache ы 
industry. It is, in Dr. Fleck’s words, a record “of 
the development of & great concert of industrial 
prooeesea—today as powerful and aa full of promise 
as ever before to make available the things we value 
in our way of living”. 
In effect, gas becomes increasingly a great source 
-, of chemicals. The vast output of ammonia and 
- nitric acid for chemical manufacture and explosives 
are the products of в synthesis which begins with 
the gasification of coke, and the production of 
hydrogen and carbon monoxide, as water gas. The 
same process is the starting point of that remarkable 
synthesis of hydrocarbons and the complex series of 
by-products associated with the Fisoher-Tropech 
во actively applied to the German economy 
in the Second World War. From the same origins, 
with benzene, is produced nylon. Fram the hydro- 
genolyms of natural oils and fats arise higher aloohols, 
solvents and plasticizers, to mention but a limited 
range of many wonders. 
do anta dio wider sedi ЕГЕ ASR 
there must ultimately oome an urgent and orying 
demand for the greater application of totel gasifica- 
tion in the gas and heavy industries, for the supplies 


of good coking ooals are showing signs of exhaustion, 
and processes must be devised to utilize weakly and 
non-caking ooal&. The ‘smog’ problem also pomte 
ee. With the provision of cheap 
gas for аа efficiency and adaptability of 
of heating and processing plant become 

Шу со ара 
of oxygen would expedite all the prospective develop- 
menta in this fleld. That the gasification of oil may 
also serve as в useful adjunct to the processes based 
on coal may be envisaged with а measure of certainty. 


and disappointments such aa the 
leas & person than Watt. But for рун 
Murdoch’s locomotive would have been añ &ooom- 
plished fact nearly half a century before Stephenson’s, 
and a quarter of a oentury before Trevethiok’s. 
Indeed, as a boy, Trevethick had been a frequent 


nize 


THE HEALTH OF CHILDREN 


NEW exhibition at the Welloome Historical 

Medical Museum, st 28 Portman Square, 
London, W.1, deals with ‘The Child: Through the 
Ages” and illustrates by means of skilfully selected 
objecta, books and prints the methods which have 
been used to feed, clothe and transport the young 
child from early times. It also shows the develop- 
ment of the idea that disease in the child is often во 
different from that in the adult as to warrant the 
creation of the specialty later termed trios’. 
This exhibition covers the whole field from the 
earliest times to the beginning of the present 
century. It-oontains many vedi аз eria 


and is worthy of the traditions of the Welloome 
Museum. 

It is well known that the Museum в very 
fine collection of effigies of ancient gods, 
and & few of these are ahown in this ition. In 


the classical period of Greece and Rome the emphasis 
is rather on the portrayal of the mother with her 
child. Third-dimensional art had become fully 

tional, and the artists found in this. theme 
a congenial subject. Some of these third-century 
в.о. terra cottas show в gracefulness of line which 
often escapes more ambitious ons. The 
marble bas-relief from Ostia of & suckling her 
child exhibits a different treatment’ from that used 


M ul cnt OF aera adii 

especially oonoerned with the care of 
children. "This attitude is exemplified by several very 
interesting Breton effigies in wood, dating from the 


October 30, 1954 


thirteenth and later. The Renaisma&noe gaw 
the foundation of the degli Innocenti at 
Florence, with На well-known Della Robbia medallions, 
and there are exhibited a number of interesting illus- 
trations of this and similar institutions. 

So far as the management and treatment of 
children were concerned, there was little change in 
praotioe from the time of Soranus (first century A.D.) 
until the seventeenth cenrury. the sixteenth 
century the emphasis was on swaddling 
clothes, the bath and the baby’s toilet. Printa by 
the Dutch, French and Italian masters ict such 
soeneg, and sometimes show practices whioh are not 
referred to in the books of the period. The human- 
itarian movement in Great Britam, so well epitomized 
by Thomas Coram with his establishment of the 
Fo Hospital, led finally to George Armstrong’s 
dispensary (1769) and to the foundation of hospitals 
for sick children. The Industrial Revolution and the 
consequent employment of children in industry led 
to resulis which are illustrated by contemporary 
documents. The work of the great Victorian sanitary 
reformers had an important bearmg on the welfare 
of children. But it was towards the olose of the 
nineteenth century that Frenoh work on infant 
feedmg was taken up in Britain and led directly to 


ав а specialty is 
in this exhibition by the first editions 
of many of the classics of that subject, such as the 
books by Hieronymus Mercurialis, Thomas Phaer, 

Robert Pemell and Walter Harris, to name only & 
few of those which are shown. 

Some comments may be made regarding methods 
of feeding infanta at different periods. Some of 
ihe third-century в.о. Greek feeding bottles which 
are shown have artistic merit. The Roman feeding 
vessels are of а glass of great beauty. One of the 
most interesting types of f: weasels exhibited ів 
the so-called breast-ahaped feeding bottle, used by 
the Greek settlers in southern Italy during the 
three centuries before our era, of which several 
examples are shown. Of & complicated design, 
these charming bottles must have been difficult 
to fill and next to impossible to keep olean. In 
the sixteenth and seventeenth oenturies feeding 
bottles resembled rather large spice pote, and were 
made in pewter. Several fine examples are shown. 
The early nineteenth century saw the floreeoenoe of 
the boat-shaped feeding bottle, with в spout at one 
end and an . 
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interesting designs. 

ови ре From these to similar vessels was 

Some fine cradles of different periods 

own, together with the 'walking-etool' 

ov gi luni ы Gna eee 
early as the sixteenth century. 

As a pendant to the historical exposition, some 
cases are devoted to the management of the child 
among primitive races. The baby-carriers used by 
certain African tribes and by the American Indians 
are beautifully made. Those of the Indians consist 
of highly decorated pouches of hide. The feeding of 
infants among primitive peoples is illustrated by 
several cat Vind One of the most interesting of these 
is a fine ivory from Oentral Afrioa, showing a mother 
suckling her child. The exhibition almo oontains a 
very interesting series of amulets, used both by 
primitive peoples and by Europeans up to the 
present day. 


NATURE 


823 


EAST AFRICA HIGH COMMISSION 
i REPORT FOR 1953 


HE East Africa High Commission was con- 
stituted on December 19, 1947, to replace the 
East African Governors’ Conference, and came into 
operation on January 1, 1948. It grew out of the 
experience of common administrative organization 
of the Second World War, and the scope of the 
Commission is due for review before the end of 1955. 
Its purview included on January 1, 1948, the four 
reeearch organizations comprised ш the Kast African 
Research Services, io which have вшое been 
added the Desert Locust Survey and Control, the 
East African Bureau of Research in Mediome and 
Hygiene, the Filariasis Research Unit, the East 
African Medical Survey, the Virus Research Unit, 
the East African Malaria Unit, the East African 
Inter-Territorial Leprosy Specialist and the East 
Afmoean Marine Fisheries Research Organization. 
Although the annual report of the Commission 
for 1953* includes as Part 3 an a&ooount of the 
evolution and of the constitution and scope of the 
Commision, out of its total of ninety-eight pages a 
fall forty are concerned with the research and 
scientific services, and the record of activities thus 
presented is one which is of unusual interest to the 
scientist, whose clearly evinced support may be 
required if next year ia to see no interruption to such 
services and the ision of inter-territorial financial 
on an te scale. 
the year the East African Advisory Counal 
on Agriculture, Animal Industry and Forestry waa 
replaced a Governing Body for the Natural 
Resources Group of the High Commismon Research 
Services. The Body now oonstituted will be 
responsible for seeing that the activities of the four 
East African Research Organizations are directed to 
effective ends and supervising their general financial 
poloy. To some extent the chapter of the report 
dealing with research and воіепі с services overlaps 
with that in “Colonial Research”, but fuller accounts 
are given of certain activities than is possible in that 
Е On the other hand, the activities of the East 
ican Industrial Research Board are covered more 
fully in the eleventh annual report of that Board (see 
Nature, September 4, p. 480). In the East African 
Agriculture and Forestry Research Organization, oom- 
pletion of farm buildings for the Animal Industry 
Division filled a main gap in research facilities, and the 
Plant Quarantine Station at Muguga was also oom- 
pleted during the year. Considerable work was carried 
out on breeding crop planta for resistance to disease, 
success being had with a strain of maize 
resistant to rust (Puccinia polysora). Entomological 
research was directed mamly towards the survey of 
insects attacking forest trees and timber and investi- 
gations of the more dangerous pesta and the use of 
insecticides on fleld crops. Soils researoh was con- 
centrated on the characteristics of в soil, determinable 
by analysis, that will indicate the ability of plante 
grown on it to respond to dreasings of phosphate and 
The Veterinary Research Organization 
continued to work on the development of a quanti- 
tative serological teat for the virus and antibodies of 
rinderpest, as well as fleld surveys of east coast fever, 
studies on probleme of identification of the genera 


* Colonial Office, Annual Report on the Bast Afrion High Com- 


mision, 1068 (O Colonial Trio nt tos ndon : 
H-M 8. EIE NES Ld faim cs 


istomes 
of Haem- 
onchus contortus. \ 
was made with the construction of 
Research Laboratory at 

Sukulu, Uganda, and fielda-trials to determine the 
role of biting-fies in the spread of animal trypano- 
somiasis in teeteo-freo country were continued, while 
treatment with 'Antrycide' рго-вајь at two-monthly 
шен DINER ж ыо! 
daily to attacks of the tsetse Glossina austeni even 
after cessation of treatment. Research on the race 
of G. morsitans, which ies about a hundred 
thousand square miles of western fly-belb of 
yika, was extended to include the race of 


in some ninety 
and southern 
the determination of blood meals -taken up by 
ieeteo flies have been made and’ were due to be 

published. 

A роого apud collection of hydrological ‘data 
from Victoria by the Fisheries Research 
Organization indicated a significant lack of sulphates 
in the waters of Lake Victoria, and the complicated 
water movements in this lake have to some extent 
been related to the variable growth of plankton in 
different areas. Data on the growth-rate of Tilapia 
indicate that the quality of the food may be more 
SOLUS тате Some successful fish- 
таг is were carried out in the Kavi- 

nlf while 


for the Meteorological 

occupied mainly with provi 
оо East Africa and an area of the Indian 
Ocean and with the collection and collation of climato- 


logical records. 

At the end of 1958 the total strength of the Desert 
ш торчы по йен ыа 
vehicles and, besides the major operations in the 
Somali Peninsula and in Kenya against the increasing 
°“ éxtent and intensity of the plague of the desert locust, 
` fifty swarms of which invaded British Hast Africa 
ezrly in 1954, control measures were carried out in 
Aden, Yemen, Kuwait and Oman. About £1 million 
was ed on contro] and research during the year. 
The iasis Research Unit began to operate on 
July 1, 1849, and the gives a brief 
review of the resulta achieved by the Unit in its 
study of bancroftiasis and onchocerciasis methods of 


phase of the East African Medical Survey also term- 
mated in December 1953. In the five years work 
reviewed in this report, the surveys oonduoted in 
Kenya and Tanganyika have yielded statistioal data 
which illustrate the relation of such influences as 
agriculture, animal husbandry and domestic practices 
to the health of the community. 

Early in 1953 the Virus Research Institute under- 
took an investigation which has elucidated the 
nature of dengue-like fevdr around Newala in south 
Tanganyika. Work on yellow fever waa lees extensive, 
but a survey was made at Newala; and the Institute 
is also studying the inter-relation between a virus and 
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its insect host, usmg rift valley fever and Aedes 
aegypti, and the relation between virus and the 
hoet's tiasue, using influenza virus and the embryo- 
the activities of the 
by absence of staff, an 
tion of the epidemiology of malaria in 
was initiated, and one on residual house 


1 
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spraying teohnique indicated that the total anopheline 
population in an area was about 40 per gore. 
The Inter-Territorial estimates that 
о асык уу ое о 
ttaok leprosy on в broad front in all the Territories 
«шины аы; with Боса END of reducing it to 
negligible proportions in t period; there are at 
present some 216,000 leprosy osses, with eighteen 
ia and various out-patient and rural schemes. 
Good resulta are being obteined with sulphone and 
other specific drugs, and under the regional leprosy 
surveys of the Territorial Leprologist, rural leprosy 
work developed particularly well in Uganda. 


INTERNATIONAL CONFERENCE 
ON ELECTRON MICROSCOPY 


LONDON, 1954 


URING September 1950 an international oon- « 
ference on electron mu was held in 
Paris, and at an informal meeting of mambers of the 
various national groupe it was decided that some 
international organization should be set up to 
arrange international conferences at regular intervals. 
The British Group, namely, паю ptu Ad 
Group of the Institute of Physios, was 
aa кшш ылы ма шеш. 
Mr. F. W. Cuckow, who was secretary of the British 
Group а& the time, approached the International 
Council of Se:entifle Unions, and it was eventually 
decided to set & Joint Commission on Electron 
Microscopy on which the scientific unions interested 
in the subject would have representatives. It waa 
the privilege of the Committee of the British Electron 
with those members of 
the Joint Commismon who could attend committee 
meetmgs in London, to organize the first Inter- 
national Conference under the auspices of the Joint 
Commission, at the London School of Hygiene and 
Mediome, during July 15-21. The detailed 


groups, was set up, with Dr. V. E. Pros sud 
man, British Group) as ita secretary. At the beginning 
of the oonferenoe the Joint Commision held ita 
first meeting and before the oonclusion of the 
conference & committee had been set up, under the 
Commission +o co-ordmate future international 


meetings. 
fet: dne Canteronies Ded Bee сау ob 
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pioneer in the electron microscope fleld, reviewed 
recent developments in the use of beams of fast- 
moving oorpusoles for miorosoopy. Dr. Е. 8. 
Sjdstrand (Karolinska Institut, Stockholm) out- 
lined recent advances in biological knowledge 
achieved with the electron microscope, and de- 
voted most of his review to the outstanding resulta 
obtained in the past two years by the application 
of the ultra-thin seotioning technique, of which he 
himself was a pioneer. Dr. J. Nutting (Metallurgy 
Laboratory, Cambridge) then surveyed the develop- 
ments in metallurgical, chemical and industrial 
applications of the Instrument. 

ollowmg these three papers came the sessions of 
original contributions. It would be imposmble to 
present, in the space available, even an indicative 
review of the 160 pepera read, aa the result would be 
merely a list of titles. In any event, in order to get 
through this number of pepers in the flve w 
days assigned to the meeting, parallel sessions | 
to be held on four of the afternoons and one 
thus making it impossible for anyone to hear all the 
papers read. As the authors’ abstracts are available! 
and the full proceedings are to be published’, the 
soientific sessions will be reviewed here in a super- 
ficial manner only. 
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Electron Optics 


Seven seasions were devoted to subjects which 
can be classified under this general 

EE E BOBHIODB, Л се don cul АА 

eus cad жс зок E a nm 

ecta (three papers), showed that more oon 

т eno bare кы к йез шо 


‘phase-contrast 
system were produced by M. Marcel Locquin (Paris). 
a uM ee иет э ee ae 
X-ray microscopes (sx papers) included papers on а 
lifhium ion (Dr. M. Gauzit, Paris) and & 
айел кышы DE G. Magnan and Dr. P. 
Paris) together with three pepers on the 
theory and spplication of the X-ray shadow micro- 
soope. Dr. R. Castaing (Toulouse) gave & summary 
of his work on electron probe techniques. A session 
on emission and reflexion microscopy (six papers) 
included a from Prof. G. Dupouy and Prof. 
Ch. Fert (Toulouse) on Teflexion electron microscopes 
end в description of metall emission — mioro- 
soopical techniques by members of the Philips Co.’s 
research team. results obtained by Prof. 
G. Mollenstedt and Dr. M. Keller (Mosbach-Baden) 
were shown. Their apparatus consisted of an emission 
miaroeoope in which the cathode (specimen) emission 
was excited by ion bombardment. Other aspects of 
emission microscopy were presented in three further 
contributions. 

Three sessions devoted to the conventional type of 
electron microscope were all intended to be of general 
Interest to users of the instrument. ‘New Electron 
oropa (four pepers) contained. deecriptions of 

two experimental instruments and two commercial 
models (R.O.A. and Siemens), and “Apparatus ; 
Operation of ' (nine papers) contained 
descriptions of a of pieces of experimental 
apparatus directly connected with the electron 
microgoope or its use. ‘The Attainment of High 
Resolution” (three pepers) provided a promise of 
5A. or so resolving powers in the foreseeable 


NATURE 


825 


Specimen Techniques 


Four seasions were devoted to specimen preparation 
techniques. In that on general specimen techniques 
(eleven papers) Dr. Marcel Looquin шп (Paria) deearibed 
how living specimens contained in a small water- 
containing cell can be examined m the electron 
microscope. A number of replica processes for 
different particular types of were deeoribed 
by other workers, particularly striking results being 
obtained by Mr. D. E. Bradley (Aldermaston) by the 
use of carbon replicas. In the seasion on. metallurgical 
specimens techniques (six papers) a number of methods 
of preparing metals and metal surfaces for examina- 
tion by electron microscopy were discumsed. The 
microtomy session contained tions of two new 
microtomes, together with a me of preparing 
steel knives for cutting ultra-thin sections. A sym- 
posium on the preservation of biological material 
contained five papers. This mecluded two major 
American contributions, one by Dr. G. E. Palade 
(New York), whose introduction of the practice of 
buffering osmio acid for the fixation of tiasue has 
been copied by ically all workers in the fleld, 
and the other by Prof. T. F. Anderson (Pennsylvania) 
on the preservation of structure m dried specimens. 
The results of Prof. Anderson’s techni of taking 
the medium in which the specimen is suspended 
around ita critical point were presented in a number 
of most impressive stereo slides. 


Non-Blological Applications 

The three sessions falling under this general 
heading showed that considerable progress has been 
made in this fleld of application mnce the 1950 oon- 
ference. On metallurgical applications there were 
thirteen contributions m which it was described how 
the of emission and reflexion microscopy 
have enabled a number of problema to be studied 
directly, without the use of replicas, while the carbon 
replica process has enabled the full resolving power 
of the conventional transmission electron microscope 
to be exploited. Studies on steels subjected to 
various treatments, together with studies on a 
number of non-ferrous metals, were desoribed. 
Industrial, chemical and other vi puris i (thirteen 
papers) referred to all non-biological work not 
covered by metallurgy, and maladed some studies on 
crystals, colloids, rubber, paper and gels. 

A symposium on the action of the electron beam 
on the specimen (five ) was concerned with the 
changes both morpho and chemical which take 
ee ee when the electron beam is 
applied. 


Blological Applications 


Fifty-seven papers were presented in the sessions 
on biological applications, and the diversity of the 
biological flelds covered was so great that it is quite 
impossible to do justice in this review to the work 
described. Generally speaking, the contributions 
were dominated by the application of the thin- 
sectioning techniques which, at the Paris Conference 
m 1950, were stall in their i Bacteria, viruses, 
spermatozoa and cilia have all been sectioned and 
examined, together with a large number of tissue 


work performed on a number of different 
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organisms. Internal structure of cells (thirteen 
papers) included studies on muscle, pancreas, retina, 
nerve cella and yeasts. Five papers were devoted to 
the structure of oell and body walls, while eight 
papers on fibrillar structures included some inter- 
esting work on the application of the reflexion 
technique to the examination of fibres. Work on 
musole and collagen was also described. A sym- 
ано an r E eee 
moluded some interesting speculations by Мівв W 
van Ібегвоп (Amsterdam) on per relationships 
between flagella, cilia and sperm tails 

It was interesting to note, note, throughout the con- 
ference, the increasing use which is being made of 
the stereo technique. pl abdito. od 
reel value, as it is impossible in many specimens to 
obtain adequate information on spatial relationships 
by any other method. 

In connexion with the Conference, an exhibition 
of commeroial a tus and books, and also of 
research mi was held at the London School 


of Hygiene and Tropical Medicine; indeed, the 


Conference owed much of ite success to the dean and 


staff of the School for their generous help and for 
making available excellent facilities. 
C. E. CHALLIOH 
à ا‎ eam Душ ыар AED 
Belgrave Square, London, 8.W.1). 
1 Proceedings of the International Conference on Hlectron 
Tondon, 10%4 (Royal осетно Doneey, Tondon) Cn: the 


THYROID FUNCTION 
S part of a joint meeting with the Association of 
Clmical телее held at the Grand Hotel, 
Brighton, on October 2, the afternoon seasion was 
devoted to programme of papers on thyroid function 
organized by the Association of Clinical Biochemists. 
The subject waa introduced by Prof. E. J. Wayne 
niversity of Glasgow), who discussed the use of 


dada i in the of thyroid disorders. The 
opinion was ү д is able to use two 
or three testa, especially tion of the 


UR “pias ie acit tihe, our Dres afters Goan 
and the plasma protein-bound activity пу 
hours after a dose. The latter 

his Aa onion] Quse in cesa GF Ey ar Ыйы 
while teste based on urinary excretion are 
valuable in the diagnosis of hypothyroid states. 

The results of some ftve hundred oases in which 
Mo 

were reviewed by Dr. B. W. Meade and Prof. N. F. 
(Westminster Medical School, London). In 
only forty cases was there a discrepancy between the 
resulta of the test and the clinical condition. In 
seventeen cases which showed a high olearance-rate, 
sixteen. ware due to goitrogen сааса со ассо 
to в large non-toxic goitre. The 
resulta were low—eleven were due to i e and 
to thyroxine; twa were post-thyroidectomy, and 
four were not explained. 

Drs. F. Brown and H. Jackson (Christie Hospital, 
Manchester) then reported the results of the treat- 
ment of thyroid carcinomata with therapeutic doses 
of iodine-181. The plasma was found to contain 
thyroid protein in addition to thyroxine, and in some 
cases small amounts of diiodotyrosine. The results 
of certain animal experiments which were also 
reported showed that the metabolism of thyroid 
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protein shows a definite species ifloity: dog 
thyroid probem is not metabolized by rata, nor is 


that from rate metabolized by dogs. 

Dr. A. Tickner (Guy's Hospital Medical School, 
London) discussed the serum cholinesterase level in 
thyroid disease. It was found to be high in thyrotoxic 
states and low in myxedema, but there was some 
overlap. Віпое the liver is ав the source of 
cholinesterase, it seems that in thyrotoxicosis the 
cholinesterase activity ів в measure of lrver function. 

The measurement of thyroid-stimulating hormone 
in thyroid disorders was reported by Dr. I. O. Gilliland 

(Postgraduste Medical School, London), who found 
that the level is high m myxedema and low in 
Simmond’s disease, whereas in thyrotoxicosis it is low 
unlees eye signs are present, when ib 18 reed. In 
oases of exophthalmoe without thyroid involvement, 
there is no increase in the thyroid-stimulatng 
hormone-level. Dr. Gilliland therefore concludes that 
more than опо factor is involved. 

Drs. A. L. Támoky and P. White Berkshire 
Hospital and University of Reading) have investi- 
gated the relationship between a number of oon- 
ventional teste in thyroid disease. Highly significant 
correlations were found betweén the basal metabolio 
rate, the serum cholesterol and the urinary pigment : 
oreatinine ratio. 

Tho last paper waa by Mr. O. H. Bowden, Prof. 

F. Maclagan and Dr. J. Н. Wilkinson (West- 
minster Medical School, London), who described the 
application of the cerio sulphate — arsenious acid 
reaction to the detection of thyroxine and triiodo- 
ihyronine in plasma, An outline of the techniques 
employed for the extraction of the protein-bound 
iodine components from normal plasma and their 
detection on paper chromatograms was given. 
Preliminary results indicate that thyroxine and tri- 
iodothyronine are components of both normal and . 
thyrotoxic plaama. J. Н. Winxinson 


PERTURBING ACTION ОР THE 
EARTH ON METEOR STREAMS 


& oriterian concerning the 
perturbing action of the earth on meteor 
y L. Kreeák, of the Astronomical Observ- 
бту Of Sha Slovak Anademy of Huanoa, Наа 
Pleeo (Bull. Astro. Inst. Oxechoslovakia, b, No. 8; 
1954), deals with the lity of the dispersion of 
meteor streams by earth. He makes use of 
Tisserand’s well-known criterion for the identity of 
comets which are perturbed by a comparatively 
close approach to в planet; this states that 


Ца + 2 4/ a(l — e") cop t = О, 

where а, e and + have the usual 

dynamioal astronomy. He then ri ams another 
criterion, the earth being the disturbing body and a 
meteor stream taking the place of a comet. The treat- 
ment has same advantages : for ipei е, geooentrio 
velocities of meteors can be determmed more directly 
than orbital elementa involved in Tisserand’s oriberion, 
and also they сап be obtained directly by means of 
radio-echo technique. After а few substitutions and 
transformations of the above equation, it can be 
expreased in the form : 


lla + 24/ a(l — 6") oos = 3 — w, 
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where w is the geocentric velocity Бок CIENTO Or шры зн сатани OK 


of the meteor; as the left-hand 
side of this equation is the Tisserand 





invariant О, the expression on the i Cer) Saco) 
right is also constant. This shows na "a 
that the geooentrio velocity of а 

meteor ів unaffected by the earth’s {юч IO HEAD азо 5 © в 20 





perturbations and remains un- 
altered for each next encounter with 
the earth ; the velocity vector may 
undergo only в reorientation. While 
the perturbetions of the major axis 
may be oonsiderable for those 
meteors which just escape the 
atm yet they appear only 
in & displacement of the radiant, 
the change of heliocentric velocity 
being compensated by the change 
of elongation of the radiant from 





shifted farther from the a 
ET 
in the paper and attention is oon- 
centrated on eleven of the most im- 
portant meteor showers; if any 
observable results of the earth’s 





action are to be found, they should 
be detectable in four favourable 
o&ses——in the oonstitution of the 
Taurids, Geminids, Quadrantidsand . 
Delta Aquarids—but the investiga- 
tions show that the distribution of 
geooentrio velooities does not satisfy 


clusion is that meteor orbita are dis- 
in an entirely different way 
what would be expected by 
the earth’s action. Nor oen the 
Poynting-Robertaon effect have 
been nsible for the arrange- 
ments of meteor orbita within the 
streams, and the only single factor 
that oan be held responsible ia the 
occasional local perturbations by the 
major planets acting from the time 
when the particles became dispersed along a portion 
of the origmal orbit. 


WAVE CONDITIONS IN THE 


NORTH ATLANTIC, 1953-54 
By J. DARBYSHIRE 
National Institute of hy, Wormley, 
Nr. Godalming, Surrey 
AVES have been recorded ly in the 
North Atlantio Ocean by the Weather 


Bhip Weather since February 1958. Wave 
recordings of about 8-10 min. duration are taken 
eight times daily using the ship-borne wave reoorder 
already described by Tucker’. Sufficient results are 
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Fig. 1 


now available to form a statistical summary of the 
wave characteristics. 

The Weather ies in turn the positions 
‘India’ (61° 00’ N., 15° 20’ W.) and ‘Juliet’ (52°°30’ 
N., 20° 00’ W.), and observations at both positions 
have been combined as bemg tive of wave 
conditions generally in this pert of the Atlantio 
Ooean. No records were obtained ш August. The 
records were examined and the maximum height and 
the significant wave-period found. The mgnifloant 
wave-period is the mean of the highest one- 
third of the waves The wave characteristics 
are summarized in Tables 1 and 2 and Fig. 1. Table 1 
shows the percentage of time the maximum wave 
height ia greater than 40 ft., between 30 and 40 fb., 
25 and 30 f%., 20 and 25 ft., 15 and 20 ft., 10 and 
15 ft, 5 and 10 %., and leas than 5 fb., for each 
month from February 1953 to January 1954, also 
the mean significant period of the waves which fall 
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Table 1. DigtESUTIOK OF Ата Нишоне 
Wave-heighi 1 
av Feb. Маг Apol Мау June July Ang. Sept. Oct Мот. Dee. Jan. 
40-50 Frequency 111 0 10 0 0 0 0 0 6-1 10-6 36 
Prec ons.) 180 — 150 — — — — — 150 18-8 13 0 
30-40 тотоу 5:5 0 1% 0 0 0 2 0 10:1 10-6 71 
period (see.) 18 5 — 13-5 — — — 120 — 12-4 128 18:5 
25-80 y тетезосу 111 0 3-8 29 0 0 154 1-9 102 106 214 
period (вес.) 120 — 13 8 10% — — 138 180 127 138 120 
20-285 1 Erequeney 231 21:9 96 0 0 50 23:31 88 20:4 29-0 14:3 
репой (seo.) 110 120 108 — — 10 8 11-1 12 10:7 10-7 100 
15-20 g grequency 88-9 150 808 м< 0 12-5 19% 20-6 18:4 25.3 128-6 
period (s6e.) 11:6 120 98 9:8 — 8:3 91 109 112 112 10:7 
10-15 pernan 11:1 505 22 1 28-6 138 82 5 115 20 6 306 7-9 17:8 
penod (seo.) 10 0 10 7 97 931 86 79 91 9-6 92 114 12:8 
5-10 PE 0 0 250 14 520 43:6 19 2 44-0 4-1 a6 34 
penod (sea.) — — 9-0 8-8 87 T$ 74 041 90 100 9-0 
0-5 P EA 0 35 88 29 м 4 75 848 1-9 0 26 84 
period (seo ) — 140 55 50 98 90 60 10 5 — 105 60 
Mean maximum height (ft.) 232 147 141 119 |. 68 100 175 118 201 22 0 192 
м ч 
Table 2. DurrErBUTION OY WAYIS-PXRIODS 7 
0 94 0 0 0 0 12 2 180 107 
— 8-0 -— — — — = 5-5 73 б 32-4 180 
27-8 15 6 15-4 0 0 0 15-4 58 10 15-8 14:8 
31-0 18 4 25.8 = — مس‎ 246 22-5 460 317 210 
16 7 15-6 38 0 10:3 15 154 116 16:8 23-7 214 
22-0 17% 165 = 28 15 27:3 158 250 20 £ 10 
333 125 19 5:8 0 0 0 58 122 183 72 
214 150 110 150 EJ "ue — 198 22-0 178 1840. 
2748 22 38 90-0 13-8 50 11% 20 6 16-8 184 18-6 
170 14 9 110 16:3 60 | 230 x20 109 200 16% 180 
0 156 32-7 18-6 106 124 *0-8 1233. 214 10 6 107 
— |.120 15:8 13% 60 126 143 107 16:1 198 110 
5۰6 8-5 7 28-4 380 83 5 77 $2 4 184 562 та 
17-0 i100 109 11-6 T 95 135 88 12-3 18 5 19-0 
0 0 ол ni Ha к 193 0 0 б 0 
18 Ice 
пч | 1 08|] 86 89 | 1] | ов | 99 | 100 | 118 


within these height-ranges. The overall mean 
maximum height for each month is given in the 
last row. 

Table 2 gives в similar survey of wave-periods, 
the period classes bemg greater than 14 sec., 18—14 
meo. 12-18 seo., 11-12 sec., 10-11 sec., 9-10 sec., 
8-9 s00., and leas than 8 sec. The mean maximum 
height for waves falling in these period ranges is 
iven, and in the last row the mean significant i 
or all the waves recorded during the month. 

A comparison of this statistical summary with a 
similar one for waves recorded off Perranporth, 
Cornwall, during February 1946-January 1947 will 
be published shortly; but briefly, the comparison 
shows that the waves аге much higher in the open 
ooean, the highest percentage cy for waves 
of more than 20 ft. for any month at Perranporth 
being only 5 per oent. Longer wave-periods are, 
however, more frequent at Perranparth, waves 
with significant periods of more than 14 sec. being 
present for 45 per cent of the time during January 
1947. й 

An explanation of the effect of shorter period and 
greater height may be found by considering the wave 
‘spectrum. 1% has been shown? that storm waves 
consist of a mixture of waves of various periods, and 
that the of the waves of shorter period does 
not increase mdefinitely ав the wind increases but 
actually tends to decrease, waves of period 
being favoured. Recent investigation has that 
this effect is not nearly во marked in the open ocean, 
where, as the wind increases in the energy 
of the waves of shorter period continues to increase 





‚ во that в greater proportion of the wave energy is 


contained in these periods. This effect would tend to 
reduce the mean period and increase the height. A 
more detailed account of this investigation will be 
published later. 

I wish to thank the Director of the Meteorological 
Office and the Superintendent of the Marine Division 
for their co-operation; also the Master, Senior 
Meteorological Observer and crew of the Weather 
Explorer for making the observations. 

1 Tucker, М. J., Nature, 170, 657 (1962). 
1 Darbyshire, J., Proe. Roy. Soe, A, £15, £99 (1953). 


SYNTHETIC ACTIVITY OF A 
SINGLE EPITHELIAL CELL OF THE 
LACTATING GOAT UDDER 


"By К. C. RICHARDSON 
Department of Anstomy, University College, London 
and Dr. S. J. FOLLEY, F.R.S. 

National Institute for Research In Dalrying, University 
of Reading 


would be interesting to have quantitative 
information about the average synthetic activity 
of individual cells of secretory organs in the animal 
body; but the work done by & single mammalian 
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oell is not easy to estimate. The mammary gland is 
& secretory which ‘“posseases outstanding 
capabilities for the synthesis of protein (mainly 
casein), fat and carbohydrate (lactose). The 
development by one of us (K. C. R.) of a method 
for estimating the total surface area of alveolar 
epithelium in the goat udder makes it posible 
Е ad rig rate of secretion (that 

synthesis) of the three prmoipal milk oon- 
stituents by a single mammary epithelial oall in this 


ToS 
"a Ae] celle OF а adem wee, ollie ш 
total area of epithelium lining the alveoli and 
mira-lohular ducts of а single mammary gland ( ius 
goat udder consists of two mamunary- glands), the 
average cross-sectional area of the individual 


deca poe mE 


е. method for calculating the total area of 
secrotory epithelium in a half-udder of the goat has 
already been deecribed!, together with results from a 
series of sixteen ovariectomized goats brought 
artifloully, mto lactation by the administration of 
sex hormones and three control goats in normal 
lactation following pregnancy. The same sixbeen 
experimental glands and one control have been used 
for the present estimations. 

To determine the average cross-sectional area of 
the mammary cell, areas of alveolar epithelium cut 
tangentially to the wall of the alveolus were measured 
by outlinmg groups of cells cut in this plane and 
through the level of thei nuclei at & constant mag- 
nifloation of x 1,200. The area of each group 
measured by & was then divided by the 
number of oella within the group and finally oorreoted 
for the magnification. Sufficient estimations were 
made from five sections of lobule-alveolar tiesus, 
taken ab random, for an average of 150 cells to be 
measured in each gland. 

Table 1 gives the data from which the output of 
milk per cell per hour has been calculated. Takmg 
the mean value for the average output of milk per 
cell per hour, 23 x 10-9 mL/oell/hr., and’ usmg 
average figures obtamed by Rowland’ for the coom- 
position of the milk of British Saanen goats from the 
same herd as follows: fat, 3:91 per oent; casein, 
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output of milk by the individual 


Tabl 1. Mux OUTPUT OY A BINGLE HPTTHNLIAL CELL OF THE 
Lactazore Goat UDDER 





























Weghi Surface oroms- 
of half ame of sectional 
udder total ares of 
fixation*® |epitheltum* oall 
(gm.) (m.*) (ж) 
258 b 610 0 11 78 T8:6 55 
204 b 184-6 1-99 1099 17 36 
R710 200 0 4°76 1010 12 15 
273 b 428 0 707 188.7 3-5 26 
323 b 458 5 0:41 123.5 16 18 
383 b 735 0 10 15 1223.3 41 29 
301d 3360 610 16-3 20 18 
250 b 5065 7 06 123-0 26 27 
299 b 5175 10-74 86 5 41 20 
970 5 3340 6 39 115-1 24 26 
257 b T440 14 06 86 8 54 20 
826 b 841-0 16-72 1110 58 їз 
"384 b 5680 18 25 146% 41 28 
394 b 278-5 6-5 182 3 22 £7 
3165 916 0 15-51 08 8 4T 12 
o 407 5 11:34 114-6 27 16 
[ч 
ш 3: 1186 0 3347 1877 | 134 $9 
Mean: 23 




















* Seo ref. 1 
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calculated aa outlined mee 
In the case of lactose, the number of molecules 
synthesized per second oan readily be oaloulated 
from this value. The figure given in the last column 
of Table 2 shows that the epithelial oell of the goat 
udder synthesizes about 4-5 x 10* lactose molecules 
per second. 


Table 2. Вата оу BYEFERMIS OF MAJOR Мих Ооюттттонкта BY A 
SINGLE CNLL OF THE Lictarme GOAT UDDER 








* Baturated fatty acid molecules trom butyric to palmitic, assuming 
all are xynthesized from small molecules, 


The blem of calculating the number of mole- 
cules of fatty acids syntheaized per cell in & given 
time is а little more complicated, since goats’ milk 
glyoerides contain a ‘spectrum’ of fatty acids of 
ahain-length from C, upwards. There is considerable 
evidence (see Folley*) that synthesis from acetate 
in the udder itself plays an important part in the 
formation of the fatty acids of milk fat, at least of 
the saturated series from butyric up to and including 
pahnitio, though it is believed that oleic and stearic 
acids of milk fat arise principally from the blood 
glyoerides. Taking the figures given by Gamble, 
Ells and Besley“ for percentages of the various fatty 
acids in the total. fatty acids of goat milk fat and 
assuming that the total fatty acid oontent of goats’ 
milk fat 18 of the order of 90 per cent, the numbers 
of molecules of each saturated fatty acid from 
butyric to palmitic synthesized by & single cell each 
second were therefore oaloulated on the assumption 
that the whole of these acids are synthesized in the 
udder from acetato, The total, just over 4 x 10* 
molecules per second, happens to be very close to 
the figure for lactose. If one &ooepia the mechanism 
for the synthesis of milk fatty acids postulated by 
Popják, French, Hunter and Martin’, namely, that 
they are formed by succesarve condensation of 
2-carbon units, and neglecting any utilization of 
preformed 4-carbon units entering rom (дө ood 
which would scarcely affect the oalculation, the 
figure obtained for the rate of synthesis of the 
saturated fatty acids (О,-О,,) corresponds to about 
21-5 х 10* oondensations/seo.[oell. 

No a has been made to calculate the rate of 
synthesis of casein molecules owing to uncertainty 
about the molecular weight of casein. 

It should be pointed out that the figures given in 
Table 2 represent average rates of synthesis caloulated 
over twenty-four hours. The rate of milk secretion 
is, however, not constant; it is relatively rapid just 
after milking and then slows down as the udder fills 
with milk. The maximum rates are therefore oertain. 
to be considerably greater than the average rates 
given in the table. [Aug. 13. 


1 Richardson, К. C., J. Hedoorinol., 9, 170 (1958). 
* Rowland, B. J., private (1953). 
‚Боко; В 1, вереш. Boe. STID. No: P; 63 0951) 
* J. К. and А. Us, 
Tech. Bull. o. 1^1 1989). Б. К ен 


з Popjak, G., LN YE unte. Ө. D. and Martin, А. J. P., 
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LETTERS TO THE EDITORS 


The Editors do not hold themselves responsible 
for opinions expressed by their correspondents. 
No notice ts taken of anonymous communications 


Stabilization of Free Radicals by 
Adsorption : Detection by Paramagnetic 
Resonance 


Ir is known that quinhydrones are weak acids and 
may therefore form ions in Strongly alkaline solutions. 
Due to the loes of two hydrogen atoms of the quin- 
hydrone oompound, two identical semiquinone ions 
can be expected ; for example : 


О .-H—O ET 


ХЫ B 


(11) Bemiqumone 


These semiqumone ions, having an odd number of elec- 
trons, should be paramagnetio. Michaelis has proved 
the existenoe of free radical ions of this type during 
alkaline reduotion of phenanthrene-qumone-8-sulph- 
onate! by potentiometric and magnetic measure- 
ments. It would be difficult to demonstrate the 
existence of free radical ions in the case of many 
quinhydronee, for example, p-benroquinhydrone, aa 
they are too unstable in alkalme solution. It occurred 
to us, however, that it might be poemble to stabilize 
such unstable radical ions by adsorption of quim- 
hydrone on suitable bea surfaces. A sufficiently 
basic surface could have the same effect as the 
alkalme solution, and the adsorption might stabilize 
the free radicals formed. S 

To test this idea we adsorbed p-bengoquinhydrone 
on barium hydroxide octahydrate, uamg solutions in 
various non-polar solvents (dioxane, benzene). An 
intense blue colour appeared on the surface. Soba- 
tions of pure p-benzoquinone and pure hydroquinone 
gave mse to no colour on adsorption, nor was this 
colour formed when alumins or silica gel was used 
for adsorption of p-benzoquinhydrone. 

Paramagnetio resonance’? experiments on the 
coloured surface showed rt to be paramagnetic. Our 
measurements were made on the powder at 90° К. 
Neither barium hydroxide nor solid p-benzoquin- 
hydrone alone showed The para- 
magnetio resonance consisted of a single absorption 
line, a few gauss wide and with g = 2-008 + 0-001. 
This is typical of the resonance obtained from a free 
radical. Thus it seams reasonable to conclude that 
our experiments demonstrate the formation and 
stabilization of free radical-semiquinone ions on an 
alkaline surface. 
` Binoe quinhydrone splits up into a rather oom- 
plicated equilibrium system in solution‘, a similar 
situation may arise on the barium hydroxide surface, 
and other paramagnetio ions and molecular com- 
pounds may be preeent. Because the 
resonance spectra of different free ісајв are во 
similar, we cannot conclude from our experi- 
ments that only ions of one type, such as (II), are 
formed. 
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It 18 noteworthy that anhydrous barium hydroxide 
is only slightly coloured by & solution of p-benzo- 
quinhydrone. If, however, one adds a few drops of 
water to the solution, the colour appears st 
once. Thus it seams that the h; te water molecules 
are necessary to promote adsorption and formation 
of ions. A similar case of the effect of water on the 
production of ooloured surfaces has been reported by 
Schoenberg’. We think this за because the strong 
dipole moment of the water molecules facilitates 
dissociation. 

We have also adsorbed three other quinone- 
hydroquinone systems on barium hydromde and 
mnvestigated the i Table 1 shows the 
combinations on which we have made measurements, 
dioxane used as & solvent. In all cases à deeply 
coloured was formed. Paramagnetiam was 

in all cases, even with phenanthrenequinone 

when the nding hydroquinone was not used. 
Here the formation of two different radical ions is to 
be expected, but our expermmente do not distinguish 
between different types of radical. Adsorbed anthra- 
rufin and quinizarin did not show paramagnetio 
resonance. This ів not surprising; paramagnotism 
is not expected, since these compounds oan form a 
quinhydrone system within the molecule. 


VoL 174 











Table І 
ydrons system Oolour after 
Hyüroquinone | adsorption | 
»-Benzoquinone | у-Вепи- 
Deep bine Рагатаеыс 
T s: Blue-green 
Phenanthrene- Phenanthrene- ^. 
one Green - 
threne- LA hydro- 
quinone quinones d Blue-green P 
Anihrarufin No 
Turpis paramag- 
алое 
Quinuzarin Purple » 











The tiam found m our expenments 
indicates that the adsorbed molecules.lose hydrogen 
ions to the alkaline surface. It is interesimg that 
Weitz* found that the colourless triaminotriphenyl- 
methanol (a weak base) is adsorbed on silica gel, 
whioh 18 acidic, with nearly the same colour as tho 
oortesponding dye salt. He ascribes this to the 
formation of ions by loss of hydroxyl зоря to the 
surface. а 

Goldschmidt апа Christmann’ studied the reaction. 
of quinhydrones with godrum methylate and. obtained 
unstable blue productae which contain about two 
sodium atoms per quinhydrone molecule. We consider ` 
it possible that ê Goldechmidt’s products contain ions 
similar to the radical ions we have obtained on the 
coloured surfaces. In this case one should consider 
them as free-radical salt. 

It may be that a stabilization of free radicals on a 
suitable surface oocurs in biological systems. For 
example, Kaye and Stonehill’ give polarographio 
evidence that many substances of physiological 
rmportance form unstable free radicale, and they 
streas the importance of these m biochemical pro- 
ceases. Such radicals might be stabilized by acidio 
or basio surfaces, for example, suitable 

We are indebted to the Univermty of Oxford for 
the award of a Preesed Steel Co., Ltd., Research 
Fellowship (D. В.), the British Council for the award 


of а scholarship (Н. К.) and the Department of 
Boientiflo and Industrial Research for a maintenance 
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grant (A. C. R.-L) during the tenure of which these 
researches were carried out. 


D. Burn 
H. KAINER 
А. С. Rosz-InNBa 
Clarendon Laboratory, 
and 
Dyson Perrms Laboratory, 
Oxf 
July 8. 


1 L., Boeker, G. У. and Beber, B. Е. J. Amer. Chem. 800, 
NX 
and Stevens, К. W. E, ' on m 
Bier 16. 109 (1003). жекен койон 
H А. O. ¥. R., and Y W. A, P. 
olden, ха Merritt, ‘ager, hea. 


Bø. 77, 
for example, . “Advanced Organis Chemistry”, 
(Wey, New York, "M 
жы Mustafa, A., and Asker, W., J. Amer. Chem. Soc, 
74, (1961). 


‘Wats, E, Schmidt, P. and Jy f. Nekrooem., 49, 222 
MC Walle N, and ДИ ИД: 
Bi, and Obrisimann, F, Ber, 87, 714 (1034). 
IDEM aod stows, T. J. Chem. Soo., 2686 (1961) ; 3721, 


юре Exchanges and the Existence of 
ricalclum Phosphate in Bone 


Тин problem of the physico-chemical constitution 
of the skeleton has received considerable attention 
in recent years'*. Tracer experiments indicate 
that phoephorus-32 and caloium-45 appear promptly 
and in considerable proportions in the bony tissues, 
whence they are removed slowly**. These obeerva- 
tions have led to an assumption that deposition of 
phosphorus-32 and calctum-45 in bony tissues is an 
exchange between bone and blood inorganic phos- 
rus-32 ind ake oalorum-45 

ogphate or calcium 

bone and aqueous 


solutions'-*. Different authors** have concluded 
that the pri bone component is not tricalcium 
phosphate but rather hydroxylapatite to which 
phosphoric ions are adsorbed in such a quantity 
that the ratio of calcium to phosphorus is equal to 
1:94, which is the characteristic value for tricalcium 
phosphate. On the other hand, the findings of some 
workergi* the idea of the existence of tri- 
calcium phosphate in bony tissues. The experimenta 


reported here are an attampt to 
study the ex mechanism of 00 
both phosphate calcium between 


pure tricaloium phosphate and 90 
radioactive phosphate or oeloium 

solutions. These experimenta were : 1 
also performed in order to show 


to what extent the isotopic өх- 

change method oen help to elucidate Yeo _,---- 
a particular blem of structural i prt‘ 
chemistry. (ekienak. wer pe $5 Le 
pared by neutron bombardment in ù Pd 
the pile at the Clinton Labora ж” 


bare Tenn, and phos- xk" 

рода -32 at the pile at Harwell, | = 
Tr nies ae ah E A 

the tricalcium te was pre- ن‎ —— 


phosphate and oaloium chloride in 9 
the presence of ammonia. Later, 
the tricalcium phosphate was pre- 
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pared as follows: calcium oxide dissolved in water 
was added to dilute phosphoric acid with phenol- 
hthaleine as mdicator; the exoess of calcium 
Brüreride was nemi by one or two dropa of 
dilute I 
by the 
determinations were done by precipitation as calcium 
oxalate and titration by means of potassium per- 
te. Radioactive measurements were made 

with a thin-wall end-window counter tube. 

125 samples of tricaloium phosphate were 
to 5 ml. of radioactive disodium hydrogen 
phosphate or caloium chloride solutions for increasing 
lengths of time up to sixty days. The sealed ‘Pyrex’ 
tubes containing the samples were rotated end to end 
contmuously af 40 r.p.n. In most experiments the 
testa were repeated several tintes. Experimenta were 
performed at at 18°, 60°, 120° and 180°. The quantities 
of caloium or phosphorus in both phases were the 
same. 100 per cent of the calctum-45 and phosphorus- 
32 was in the solution initially and 0 per cent was 
in the tricalcium phosphate. At the end of each 
reaction period, solid and solution were seperated by 
filtration; the same resulte are obtamed when 
separation is performed by dialysis. The solid was 
dissolved in 5 ml. of hot 3 N hydrochloric acid and 
aliquots were taken for chemical and radioactive 
measurements. All the samples were counted after 
evaporation to dryness under an infra-red lamp. The 
extent of exchange was calculated in the usual 
Heg ee ee quM тас. 
tions. Some calcium ph ie sample were equili- 
brated for three days at 18° or 180° with radioactive 
solutions, at which time the latter were replaced with 
inert p or calcium solutions and further 
equilibra for an additional three days. The 
exchange was also studied with tricalcium phosphate 
ignited at 900°. 

Typical resulta are shown in Fig. 1. For each 
temperature, the exchanged fraction moreases rapidly 
in the first two hours ; this rapid increase is succeeded. 
by в much slower increase. Analytical determinations 
indicate that the deposition of oaloium-45 and 
phosphorus-82 in the calorum phosphate had not been 
a a аа о NO den 
non-radicactive phosphate. No linear 
relationship was apparent when the logarithms of the 
differences between percentages exchanged at any 
time and at ‘equilibrium’ are plotted as ordinates 
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СИЕТИ .The exchange results do not obey а 
simple exponential law; it is possible to obtain 
У curves analogous td radioactive docay curves. 

The curves- obtained indicate three processes to 
each of which corresponds a half-time for the ex- 
change. The exchange percentages are increased with 
temperature. Temperature variations affect such 
processes as recrystallixation and self-diffusion. At 

room temperature, the exchange could be attributed 
partly to adsorbed phosphorio ions (г 10 per cent) ; 
it cannot explain, however, the important exchange 
at higher temperatures. For temperatures higher than 
rt oaleram exchange is greater than the phos- 

Results indicate a marked lack of reversibility, 
_ Which is to be expected when ion takes 
: place. Ions fixed in the interior of the newly formed 
` crystals are no longer available for ex . Similar 
results were obtained by Neuman’ with bone, 
whereas ashed bone showed such a reversibility as 
reported by Falkenheim”’. 

А. lack of exchange is observed with tricaloium 
phosphate ignited at 900° and with large crystals 
of hydroxylapatite. Again, arystals are affected by 
heat treatment, which resulta in crystal growth and 
8 more stable crystal lattice. 

The time exchange curves were somewhat different 
for the individual phosphate preparations. Isotopic 
‘exchange, at least in the rapid exchange process, is 
concerned with orystal surfaces which will vary 
considerably for different calcium phosphate pre- 
parations. Also, heat treatment resulte in crystal 
growth, which reduces the orystal surface and at the 
same time the exchange. Furthermore, the exchange 
of both calcium and phosphate ions may involve 
other mechanisms such aa reorystallixation and self- 
diffusion. 

When zin JUNE hosphate and oalcium are 

ашан: it is clear that the meah- 
pene e dees аа 
are complex. It would be difficult to estimate the 
rates at which real exchange and both reorystalliza- 
tion and self-diffusion take place im vivo. 

The lack of exchange by large orystals of 
hydroxylapatite, the same behaviour of both calcium 
and phosphate ions at 18°, and the important 
exchange observed at higher temperatures, seam to 
exclude that the exchange concerns adsorbed phos- 
phate ions already present in the solid phase when 
experiments are started. Hence our regulis cannot 
support the assumption that the principal bone 
component is hydroxy: ite, which adsorbs phos- 
phate enough to give a calaium/phosphorus ratio 
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Isolation and Structure of an 
N-isoButyldlenedlynamide from Pellitory 
(Апасусіиз pyrethrum DC.) 


Сым ке ы рн a БЕЛИН 
pyrethrum DC. (pellitory) have been used in medicine 
ginoe the time of Гіовоогійев, and mention of the 
drug is made in the B.P.C. 1984 (Pyrethri radix). 
It induces copious salrvation when chewed and gives 
rige to an intense burning teste. In a recent investiga- 
tion it has been found! that the crystalline sialogogue 
isolated by Gulland and Hopton? from this material, 
and named pellitorine (melting point 72°), is in fact a 
mixture of tsobutylamidea*.* of the general type 


R.OH=CH.CH=CH.CO.NHCH,CH(CH,), (1) 


Hydrogenation and acidic hydrolyms yield a mixture 
of deoanoio, dodecanoio and tetradecanoio acids which 
can be separated by ا‎ partition chrom- 
atography. Ite nature wil be discussed more aed 
elsewhere. During the isolation of pellitorine, a 
new crystalline substance of melting point 121° has 
been obtained, which from chloroform- 
petrol in white needles. Unlike pellitorine, it is but 


ку ыан фео, has no sial effect 
and only low insecticidal activity to the grain. 
insect Tenebrio molitor L. 
The new 'anacyolin', has the empirical 
formula O,H,0N (found: О, 79.7; H, 92; 
N, 5-2. O,H40N requires О, 79:9; H, 9-3; N, 


5.15 рег cent. Molecular weight (Rast) 284), and 
absorbs 6 mol. of hydrogen on catalytic hydrogenation 
to give dodecahydroanacyclm, melting point 66°. 
The infra-red spectrum (peraffin mull) indicates that 
this is a saturated monosubstituted amide (NH str. 
3,310, 3,075; amide А oarbonyl 1,641; amide B 
1,548 cm.-1), while the spectrum of angoyolin. iteelf is 
characteristic of a monosubstituted amide conjugated 
with a diene system (NH str. 3,300, 8,060; amide А 
carbonyl 1,625; amide B 1,544; С=О str. 1,655, 
1,612 ош). The ultra-violet absorption (Атах 259 
mu, fax 88,500) in in agreement with date expected 
for a chromophore —OH.OH-—OBH..CO.N H—-. 
Hydrolysis of dodecahydroanacyalin gave teobutyl- 
amine (hydrochloride) and tetradecancic acid (p- 
bromophenacyl ester), and ite identity aa N-isobutyl- 
tetradecanamide was confirmed by synthesis. Ana- 
cyclin iteelf gave tsobutylamine on hydrolysis, so the 
structural problem resolves iteelf into placing un- 
saturation i to four molecules of Hydrogen 
in the chain of the acid fragment, and clarifying the 


Anscyclin gave an adduct with maleic anhydride 
(melting point 193° decomp.) which on catalytic 
hydrogenation absorbed five molecules of hy: - 
In this adduct the dienamide chromophore is - 
inated, and when ite ultra-violet abeorption 2 
was determined, в series of bands became perm 


(Amex. 227; 237; 252; 268; 281 tmar. 
1,850 ; 1,800 ; 1100; 1,000 ; 850). аге 
oharaoteristio of а diyne oonteining about 4 oent of 
enediyne impurity. Confirmation of acetylenic link- 


ages was obtained from the presence of two weak 
O=O str. bands in the infra-red (2,238 and 2,206 am.-1). 
Their weakness is consistent with lack of conjugation 
with a polar grouping. The maleic adduct had weak 
bands аф 2,243 and 2,208 om.-!. 

The position of the diyne system was determined 
by oxidative tion with te. This 
yielded N-isobutyloxamic and succinic acids, together 


= 
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to structure 


CH, (OH,),.C= ig aren oer nat Г 
OH.OO.NHOH,OH(OH,,. (2) 


The formation of an adduct with maleic anhydride 
indicates a trans-irans tion for the 2 : 4-diene 
system. Unpublished reference data! obtained from 
& recent study of the four stereomomerio N-iso- 
butyldeca-2 : 4-dienamides show that the position of 
the O—0O stre frequencies in anacyclin, the 
possession of a band at 996 am.-! and the absence 
of one at 960-965 cm.-!, are characteristio of the 
The ultra-violet extinotion 


If methyl deca-2 : 4-diynoate is semi-hydrogenated 
in the presence of quinoline, lead-poisoned 


dece cie: 


orystallme produ: 
which, on the basis of the above information and its 
ultra-violet absorption, is formulated aa N -isobutyl- 
tetradeca-irans-2 : irona-4 : ots-8 : оїз- 10-tetraenamide. 


towards 
is of considerable interest 
Lomas Pani aa © deste dM 
stereochemical requirements for a potent polyene- 
amide insecticide. 


Isolation and Structure of Neo-Herculin 
from Zanthoxylum clava-herculls L. ~ 


Воотнивм prickly ash bark ( olawa- 
Aeroults L.) contains a potent i 


(LII) CH,CH—CH.CHw9CH.OH—CH. OH4,0H,.CH» 
CH.OO.NHCH40H(OH,),. 


A highly unstable but pure compound (m.p. 70°) 
named weo-heroulin haa now been isolated from the 
bark and shown to have structure (Il) It is very 


BERS SSRN OE end Donius Ava. 
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neo-Herculin has the i 
НОМ (found: О, 77:3; H, 10:2; N, 6-7. 
Ois Hau ÒN requires : C, 77-65; Н, 10:2; N, 5-65 per 
cent) and on miaroh: abeorbe-8-76 mol. 
of hydrogen. A mono-gubstituted amide linkage ів 
present (infra-red absorptions: NH, 8,200, 8,070; 
amide A, C=O, 1,628; amide B, 1,559 emt). 
neo-Herculin gave isobutylamine (hydrochloride, 
ehloroplatinate) on acidic hydrolysis: this demon- 
strates that unsaturation is contained only in the 
acid The carbon akeleton is revealed by 
the identity of ootehydro neo-heroulin (m.p. 53 54°) 
with lauric fsobutylamide. 

Ultra-violet light absorption data (Amax 250, 269, 
280 mu; tmar. 31,500; 48,500; 86,200) demonstrate 
a conjugated triethenoid ore. Subtraction of 
the curve for a-elgeostearico acid leaves an absorption 
of A 9,000 at є 227 and this indicates that the 
fourth double band is to be found a to the amide link- 


. age. lis position is confirmed by the strength of the 


ethenoid vibration at 1,070 cm.” m the 
infra-red’. Location of the trime system in the 
chain was effected by ozonolysis, which yielded 
acetaldehyde. neo-Herculin is therefore N-tsobutyl- 
dodeca-2 : 6 : 8 : 10-tetraenamide (I). 

Infra-red observations suggest that the aB-double 
bond is trans-, but the of the triene 
system cannot be completely defined. neo-Heroulin 
does not give & orystalline derivative with maleic 
anhydride, so two contiguous írams- linkages are 
likely to be absent. Doc E EM 
coefficients in the ultra-violet are consistent with this 


views. 
L. Cromprs 
Chi 


t of Organic Chemistry, 
Oollege of Science and Technology, _ 
South 
London, B.W.7. 


June 26. 


! Jacobson, M., e ea озо CN 
> Gromble, L, J . Chem, Soe., 
ah ani Sona, Fa J. Chem, Sod., 115 (1050) ; 2063 


‘of. Oromhis, L., and Tayler, A. J., J. Chem Soe., [2816 (1954)]. 


Cuscohygrine, a Normal Constituent 
Alkaloid of Atropa belladonna 


Iw an earlier communication on alkaloids in 
germinating seeds of Atropa belladonna!, we mentioned 
that a new alkaloid was the first to appear on pa paper 
chromatograms using Dragendorff's reagent. As 
alkaloid was always found on chromatograms of 
extracts of fresh root material and no information 
about its nature was available, it seemed worth while 
to make a further investigation. 

Starting with 20 kgm. dried roota, about 100 mgm. . 
of a piorate was obtained, which was analysed: 
melting point, 215? О.; molecular ight, 280; 
elementary analysis, О, 44-7, H, 4-5, N, 16-1 per cent. 
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^ These resulta, зай with decomposition ехрегі- - 


menie, which showed it to be a pyrrolidine derivative, ' 


led to the conclusion that the substance was cusco- 


2 hýgrine, hitherto only found accompanying coca 


alkaloids. 
This fact was confirmed by comparison with 
synthetio-cuscohygrine (chromatography). 
. Ohromatogra analysis showed it to be present 
.in;the roots of the following species: Atropa bella- 
. donna, Hyosoyamus niger, Datura &iramoneum, D. 
` innoxia, D. feroz, D. metel, Soopolia lurida, S. sinensis, 
Physochlaine orientalis, P. physaloides and Mandra- 
officsnalss. 
‚ Тыв discovery sheds a new light on the role of 
` pyrrolidine derivatives in the biochemistry of the 
alkaloids, which will be discussed elsewhere. 
I wish to thank Prof. F. Galmovaky, University 
of Vienna, for providing a sample of synthetic 


cusoohygrine. 
P. Ramwoums ` VAN HAGA 
Laboratory for Technioal Boteny, 
Technical ену 


"1 Meteors, 173, 00% (1054). 


А Novel spotan of 4-Methyl-l : 
nzanthracene 


Or the various alkylbenzanthracenes, 4-methyl- 
“1: 2-benzanthracene aroused considerable interest 
` through its pronounced carcinogenic activity’. The 
literature inoludee a few syntheses of this hydro- 
carbon’, but these methods are laborious since they 


involve numerous steps. We have now worked out 


в new route to this hydrocarbon in four steps starting - 


from 2-allyleyclohexanone and tetralin, based on the 
method developed by Mukherji and co-workers" for 
the synthesis of polyoycho aromatic hydrocarbons. 
2-Allyloyclohexanone was made to react with 
tetralin in the -presence of anhydrous aluminium 
` ahloride at 0—5? O.,'and 2-(8-methyl-f-(6-tetralyl)- 


В ethyl) cyclohexanone (boiling point 210—215?/0 mm. ; 


"ng 1:5578) was obtamed m 70 per oent yield. 
РЕЦ of this ketone with aluminium tsopropoxide 
in isopropyl &loohol gave the oorrespo carbinol 
(boiling pomt 190—195°/3 mm. ; n'y 1-5585) in арповь 
` quantitetive yield. This carbinol was cyclized with 
concentrated sulphuric acid (1:84) to the oorrespond- 
ing °. dodecahydro-1: 2-benzanthracene derivative 
(boiling point 190-195°/6 mm.; $ 1-5600), which 
waa ЕТИМ dahydrogonatod with palladium- 

at 800-320? О. for 4 hr. to 


. give 4 ely mete b е which (purifled* 


by regeneration from its picrate) arystellized from 
alcohol in pale yellow needles (melting pomt 128— 
124° O.; lit. (ref. 2a) melting point 124-124-6° C.). 
The picrate crystallized from alcohol as brown-red 
needles (melting point 148° C. ; calo. for O,H ,,N,0,: 
М, 8-91; found: N, 8:68; lit (ref. 2a) meltmg 


‚ point 148-149? C.). , 
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The hydrocarbon gave а trmitrobenzene derivative 
which orystallized from aloohol as red needles 
(melting pomt 168°0.; овіо. for 0,,H,,N,0,: N, 
9.28; found: N, 9-08; lit. (ref. 2a) melting point 
163-164° C. ). 

Details of this work will be published elsewhere. 
The microanalysea were carried out by Drs. G. Weiler 
ара Е. B. Strauss (Oxford). 
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Significance of Metallic Transfer in 
Orthopedic Surgery 


In an earlier communication! attention was 
directed to the transfer of metal which can oocur 
between в screwdriver tip and a screw head during 
the operation of screwing, and the possible significance 
this might have m orthopædio surgery was discussed. 
It was demonstrated by a radioactive tracer method 
that, whenever a screw is inserted, small fragments 
of metal are plucked out of the driver and remain 
adhering to sorew head. It was suggested that, 
although the amount of metal transferred is very 
small (about 10-100 pgm.), the particles may form 
corrosion. centres and cause metal ions to pass into 


- the surrounding tissue. This may cause tissue reaction 


and interfere with normal physiology even in cases 
where no groas corrosion is observed. 

In our earlier work, the presence of abnormally 
high concentrations of iron m the tissues 
buried metals was demonstrated by staining mioro- 
tome sections of biopsy specimens to give the prussian. 
blue reaction. Recently, biopey samples of such 
tissue have been analysed spectroscopically for us by 
Dr. A. H. Gillieson, of the Atomio Energy Research 
Establishment, Harwell. The quantities found were 
compared with the normal concentration of these 
ions in tissue’. - All the samples were taken from 
regions adjacent to stainleas steel plates and nails 
whioh had been buried in the body for three to four 
months. None of the cases showed visual evidence 
ОҒ corrosion. The resulta show that the tissuee _ 
adjacent to parts of the metal handled with tools 
during ite insertion are abnormally rich in the 1008 
of ita constituents. Concentrations up to five times 
normal were found. The tissues near unhandled parte 
of the buried metal, however, had ionic concentration 
not significantly different from normal. 

These resulta confirm quantitatively the picture 
suggested by examination of the stained' microtome 
sections of tissue, and show clearly that considerable 
quantities of the ions of the so-called inert metal 
pass into the surrounding tissues, and that this 
dissolution is greatest from regions which have been. 
handled with tools during the insertion of the metal. 

The amount of metallic transfer depends on the 
relative hardness and the speciflo nature of the 
contacting surfaces*. The effect of the hardness of 
the tool has recently been investigated quantitatively. 
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Samples of medical drivers and screws have bee <- 
treated to alter their hardneases, and the amounts of 
transfer ocourrmg with various combinations have 
been measured. The table shows the relative amounts 
of transfer observed. These figures should be regarded 
as approximate only, as the amount of transfer 
showed large variations. All the samples of ortho- 
pedio drivers and screws examined had hardnesses 
of about 150 and 380 V.H.N. respectively, and the 
transfer under these conditions has been taken as 

. Clearly, the transfer may be reduced appreoi- 
ably by increasing the hardness of the drivers or 
softening the screws. 


DNPERDENOR OF тни BELATIYS AMOUNT OF TRANSFER OK THE 
HAXDKEGENS oF DRIVERS AXD SCREWS 
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Steel screw, 380 V.H.N. 
Bteel sorew, 183 V.H.N. 








It does not necessarily follow, however, that the 
smallest electrolytic action will oocur when a hard 
tool is used; although & hard tool will reduce the 

metallib transfer, it will cause increased mechanical 
deformation of the oxide layer on the screw and may 
thus affect the inertness of the metal. Further experi- 
mente would be neceasary to determine the relative 
importance of these two factors. 

These experiments again indicate that some atten- 
taon should be given to the tools used in orthopedic 
surgery, as well aa to the buried metal. 

We wish to thank Dr. A. Н. Gillieson, of the 
Analytical Laboratory at Harwell, for his aid in the 
analysis of the biopsy samples. 

F. P. Bowpmy 
J. B. P. WILLIAMSON 
roni Arto on the Physics 
of Surfaces, 
cie of Physical Chemistry, 
University of Cambridge. 
P. dowass Lara 
Lancaster Hoepital, 
8t. John, New Brunswick. 
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A Modified Wedge Method for exciting 
Shear Modes in Isotropic Media 

Тїн wedge method developed by Bhagavantam 
and Bhimasenachar! has been very useful in the 
determmation of elastic constante of solids. But very 
often it ıa found to be difflodlt to exoite and identify 
the shear modes for the transmission maxima, as 
they are very weak and are of the same order of 
intensity as the spurious frequenoies of the wedge. 
However, it has been pointed out" that, if small thin 
specimens are used, shear modes could aleo be excited, 
arpa жайа, due to edge coupling. Recently’, it 
ي‎ pae that shear modes cannot be excited 
m о are coarse-grained and heterogeneous 
in composition. The method presented here describes 
a simple modification of the method for 
exciting and identifying easily only the shear modes 


е 
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in —— media and dus overcoming the difficulties 
inherent in the normal wedge method. 

The experimental arrangement consista of the 
usual Debye-Sears equipment for observing dif. 
fraction due to transmission maxima of the section 
under investigation umng an X-cout quartz wedge ae 
а continuous-frequency source. The modification in- 
troduced is that the specimen under investigation 
is placed at an angle to the incident sound wave- 
front instead of in contact with the wedge as in the 
d method. By keeping the plate at an angle, 

ne cus PERE nent of the 1mpinging force that contributes 
stregs on the specimen, will morease and 

кш aie sie Gs eel iim By 

adjusting this e to greater than the critical | 
angle for total reflexion of longitudinal waves in the ` 
plate, only transmission maxima due to shear modes 

are observed with an intensity equal to that of the 

longitudinal modes for normal incidence. The fre- 

quencies at which transmission maxima are obeerved 

correspond to the fundamental or harmonio of the 

shear modes in the plate placed at the appropriate 

angle. The shear velocity V' in the specimen ia 

determined by using Rayleigh’s expreasion for the 

condition of maximum transmitted energy at oblique 

incidence, namely : 


sin? Ф = (P/V) — (V/2d.n/v)%, 


where Ф is the angle of incidence of the sound beam 
on the plate, V the velocity of sbund in the liquid in 
the diffraction oell, d the thickness of plate, n the 


' order and v the frequency of observed tranemussion 


maxima. 

Resulta thus obtained for the shear velocities in 
some common metals and rocks are given in the 
&ooompenying table along with the values obtained 
by some other methods. All the sections are placed 
at an inclination of 25°. 








The advantage of this method is that no difficulty 
ів experienced in identifying shear modes, as they are 
excited very intensely and the longitudinal modes 
are eliminated. The accuracy of these determinations . 
is the same as in the normal wedge method. However, 
the large breadth of resonance present, particularly 
in coarse-grained rock sections, may lead to alight 

. But where rt is very difficult to excite 
shear modes at normal incidence, this method is 
definitely advantageous. The method is at present 
limited to isotropic media. Full detaila will be 
published elsewhere. 

B. RAMACHANDRA Rao 
P. VgNuUGOPALA Rao 
Physics Department, 
Andhra University, 
Waltair, India. 
June 28. 


1 Proc. Ind. Acad. Soi., 90 А, 198 (1044). 
* Nature, 157, 024. (1940). 

* Proc, Ind. Asad. Soi, $8 А 375 (105%). 
4J. App. Phys., 80, 48 (1949). 

* Proc, Ind. Acad. Sci, 38 А, 405 (1053). 
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_ Formation of Compact Plecés of Grey Tin 


Ix a previous communication’ the formation of 


does not occur in natural tin. 

of meroury must be 

viour of this 

an investigation 
alloys. 


| оу елше ке оше 


the _ tetragonal and hexagonal, the 
ion of latter „being given as Навп,,. 


AT 8 atomi por cant merry, the- tetragonal phase 
disa 


tin-meroury alloys,” in the range 
0۰08-6 atomic per cent mercury, by i 


in alloys with more than about 0-2 atomic per cent 
mercury, that is, at much lower mercury contents 


with that of pure tin 
Above 0:2 atomic per cent 
y tin formed is compact. X-ray 


io wed that the tetragonal tin phase 


whereas the phase із stil” t after 
the transition in the two-phase system. I$ might 
be that the acts 88 а 


matrix, holding the particles of the grey tin together ; 
but microscopical studies have provided so far no 
evidence in favour of this ion. 

The presence of a few tenths per cent of mercury 
increased. also the rate of transition of other samples 
of tin, among them commervial grade tin and even 
samples of tin containing a small quantity of lead, 
for example, 0-08 per oent, or 0-1 per cent bismuth. 
This latter is the more ble as these two metals 
themselves decrease the rate of transition. In all 
these oases compact. pieces of grey tin were formed. 
Pisces measuring several centimetres in length and ` 
about 0-5 cm. thick were obtained in this way. 


. L. J. Grom 
Laboratory of Physical Chemistry, 
Technical University, 
Delft. July 20. ~ 
DELALE ЭМА Өе. Proc, Kon. Abed. Wet, Amsterdam, 


ы, ín “Hqufllbttum Data for Tm-Alloys” (Tin Research 
Institute, 1940). 


External Metasomatism associated with 
Serpentine 

Aram finding in Turkey that пазу goosynolinal 

to be submarine lava flows!, 


"and associated spilites. The evidence is 


disentangle, fud d үө! beyond: donbw thas ihe 
serpentine is earlier than the particular spilite oon- 
cerned’, not vice versa as had previously been sup- 
posed. Full publication has been delayed. Here we 


. only wish to emphasize that the spilite, though the 
altered 


2 


later of the two rocks, is for. в 
distance of some few inches in from the contact, and 
that ib is penetrated by some minute veins of ser- 
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peniinbus matérial some of which also clearly cub 


of iron ore sir The paler areas are rich in 
leucoxene. The omorphed felspars are replaced 
by some mineral of the chlorite-serpentine category, 
which also seams to furnish the main constituent of 
* the base. 

One important conclusion which we drew waa that 


it, for serpentinization of olivine seems to us the 
only posuble source of the magneaian solutions 
responsible for the alteration of the spilite. Anald 
with the. development of white trap and of spili 
itself are sufficiently obvious. The interest of the 
occurrence has been greatly enhanced by two sub- 
sequent descriptions of almost identical alteration in 
France. Vusgnat* has deacribed the phenomenon in 
a Bpilitio pilow-lava—agglomerate with fragmental 
serpentine matrix m-the M district of the 
High Alps, 180 km. south-south-east of Geneva ; 
Vuagnat and Jaffé‘ in a "conglomerate", as they call 
it, containing many spilitic fragments in a “sorte de 
purée de serpentine”, 2 km. east-north-cast of Gets 
m the Prealps, 40 km. east from Geneva. These 
authors are as clear as ourselves that the alteration 
in the spilitio material is due to interaction with 
magnesian solutions. As regards the origin of the 
serpentine of the matrix, they are non-committal.” 
We are, however, assured that some of the frag- 
mente in the matrix of the Monigendvre occurrence 
ahow the typical meah-structure of normal serpentine 
along with the usual bastite plates. 

The nae work casio qut at Geneve ds baled БУ 
. rock analyses. These confirm, what is self-evident, 
the metesomatio nature of the alteration of the gpilitio 
material. They also demonstrate that ' the main 


therefore chlorite rather than serpentine. 
E. B. Barnsx 
19 Greenhill Gardens, 
^ | W. J. MoCarLIEN 
University College, ` „ 


Gold Coast. July 25. 


1 Balley, Н. B., and MoCallien, W. J., Nature, 106, 038 Trans 
Rog..Soc. Baim, 62, 40% (1053). Wi (1950); 
"Birey A B and Mosali, W. J., Trewu. Edin. Geol. Soo., 18, 14 


* Vuaguat, IL, Bull. Soc. freng, Minér. Orisi., 76, 488 (1003). 
ae ЗА, F., Arch. Sol. Phys. of Nat, Genie, 7, 5 


Measurement of the Refractive Index 
of Cytoplasmic Inclustons in Living Cells 
by the Interference Microscope 


suspending cella in an isotqnic protein 
the same refractive index as the cytoplasm, which 
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then, by phase-contrast, & to match the back- 
ground in brightness consequently was almost 
Invisible. This formed the starting-point for the 
present investigation. Phase-contrast cannot norm- 
ally be employed for the refractometry of cytoplasmic 
inclusions, sinoe the refractive index of the lasm 
that surrounds them cannot be varied at like 
that af the medium in which the oells are suspended. 
When the cytoplasm matches the suspension-mediura 
m brightness, & cell-inolusion that appears brighter 
will have в lower refractive index than the 
cytoplasm, and conversely ; but no scourate quant- 
itative estimate oan be made. 

With the interference microscope, оп the contrary, 
it is possible to measure the actual phase changes 
produced by objects, and it recently occurred to me 
that, by ita aid, the technique developed by Dr. 
Barer and his associates might be extended so as 
to measure the refractive index of cytoplasmic 
inclusions. 

For the present mvestigation the double- 
interference microscope of Messrs. Charles Baker was 
used, and the cytoplasmic inclusion chosen for testing 
Nebenkern in the 
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spermatogenesis by 

tion of all the mitochondria, and has the 
of being & relatively large, nearly spherical body, 
completely clear cytoplasm. e. 


Bury dioe aupeosimetion of ite water’ mol acid 
content can be arrived at by assuming a refraction 
increment (a) of 0-0018 provided that its refractive 
index oan be determined!-. 

To prepare в suspension-medium that would have 
exactly the same refractive index as the 


albumin were added. 
жы E ү Gee aed үчү wa acne 
light from в ribbon-fllament lamp. It was found 
that when the -medium had a refractive 
index of 1:8585, the cytoplasm of the spermatids 
showed exactly the game red colour, and therefore 
nearly disappeared. This ion medium whs 
therefore used throughout. (Ву this method, а 
variation in the refractive index of the ое] cyto- 
plasm of 0-0009, mls scs A чай ере 
solid, could be de without any difficulty.) 

The Nebenkern was shown by the Beake test to 
have a refractive index higher than that of the cyto- 
plasm. Under the interference microscope, it natur- 
Aly ope re шетин ооо оа Ше OF op 

ар аа 'The phase-shift that caused 

erence was measured with light from the same 
кше but übered овое an Tied QU] diber Тыв 
gave & narrow with (measured) maximum 
intensity at about 542 mp. The 2-mm. double-foous 
objective was used. The analyser was first turned 
ee IE шуш: 
Ынаш as much as possible, and then the phase-change 
to the Nebenkern was measured by turning the 
analyser until the centre of the Nebenkern had become 
as dark as possible. From the measurement of the 
angle of rotation, it was possible to obtain a value 
for phase-difference to a fiftieth of a wave-length 
„(or more aocurately than this). 

The Nebenkern being approximately spherical, ita 
maximum depth along the optical axis of the micro- 
scope oan be taken as being the same as that at 
right-angles to the optical axis. tee probable that 
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no oase was the error of this measurement greater 


where 0 is the phase-change due to the Nebenkern, 
expressed ав an angle, A the wave-length of the light 
used (taken as 549 my), ¢ the thickness (diameter) of 
the Nebenkern, and m the refractive index of the 
суфоріваш and suspension medium (1۰3535, equiva- 
lent to about 10-7 per cent of solid). 

Table t shows the values for the refractive mdex 
of the Nebenkern derived from measurements of this 
* body in twenty different oells. The mean figure 18 
1-870. This suggesta that the concentration of pro- 
tein and lipoprotein in this cytoplaamic inolumon ів 
on the average about 28 per oent. Even in adjacent 
cells, Nebenkerns having the same diameter were 
sometimes found to give Renee different phase- 
changes; and this could mdeed be expected, since 
the mitochondria only gradually coalesce to form a 
single . Part of the variation in the refractive 
index of the Nebenkern was thus due to variation m 
the material iteelf. It is diffioulb to assess the actual 
error of the technique. Error is more likely to arise 
from measurement of the diameter than from meas- 
urement of With objects as large 
ва the Nebenkern the measurement of refractive index 
is unlikely to have been wrong by more than + 0-004, 
or 2 per cent of protein. 
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I wish to thank Dr. J. R. Baker for letting me work 
in his la and for his advice; and Mr. F. H. 
Smith, of Messrs. Charles Baker (the inventor of the 
instrurpent), for a valuable discussion. I am also 
indebted to Dr. I. W. Selman, of the Department of 
- Biological Sciences, Wye College, for leave to carry 
out this work at Oxford. 

К. F. A. Ross 


Oytological Lab Au 


1 Barer, R., and Rom, К. F. A., J. Pkyetal, 118, 38 P. (105%). 
* Barer, E, Bûm, К. F. A, and Tkaczyk, 8, Nature, 171, 720 (1053). 
* Barer, В., Mature, 180, 266 (1062). 

* Barer, B., ami Tkacsyk, B., Waters, 173, 811 (1954). 
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Cytology of the Scrophularlaceae and - 
: EN Orobanëhaceae to ong 


Ix а previous communication’, the ooourrenoe of 
prochromosomes "and of size differentiation m the 
' ehromosomes of Rhinghihus menor Ehrh. were 
. described. Further work has led to the conclusion 
' that the small chromosomes are constant m occurrence’ 
and number in Rhinanihus minor Ehrh., and that 
the basio number for the genus HÀénamthus ів prob- 
ably 2 = 11. Зиа ee мы ише Шә 
. related’. genus Htphrasia, whi a 
prochromogomal resting nucleus. No en of aay 


"plànta like R. perrieri Chabert (with fueoous spotted 
corollas) from Shetland, have been found to possess 
the éhromoeome number 2n = 22. Fourteen large 
chromosomes and a number not yet determined of 
smaller chromosomes have been observed in R. 
calcareus Wilmott and R. stenophyllus (Sohur.) Druce. 
Continental Б. major Ehrh. has been found to possess 
chromosomes similar in number and size. differentia- 
tion to those of the R. menor te shown in 
Fig. 1. Fagerlind’, in 1986, described the eight 
smaller chromosomes in the diploid complement of 

Alectorolopus (Rhinanihus) major, and gave the 
chromosome number aa n = 11 for this species. 








Root Ыр chromosomes of E. wrimor Hhrh. at metaphase, 
idm homing siso differentiation. x 1,500 


‘Melampyrum ortstatum L., а species morpho- 
logically related to Rhinanthus and Euphrasia (and 
like them a hemiparasite), has been exammed oyto- 


logically. The resting nucleus of this species contains ` 


no proehromoeomes, the chromatic material being 
contained in numerous small chromocentres. The 
diploid number for M. ortetatum L. is 2n = 18, which 
with counts for other members of this genus. 
chromosomes at meiosis appear to be of approx- 
imately uniform size. 


| 


| 
| 
| 


}. Ahtoto metaphase in the sporogenous tase of an anther 
сепіготегев Lro visible at thrs stage. 
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Note’ added October 7. Parentucellia. viscosa (L.) 
Caruel, formerly known aa Bartsia viscosa L., another. 
hemiparasitio member of the Satophulariaceae, had. 
been found to posseas 2n — 48 chromosomes, that is, 
it has the same basio number s = 12 aa Bartsia 
alpina L., which is recorded? as posseasing 2n = 24 
chromosomes. й : . : 

Species of Orobanche in Britam shown to possess . 
2n = 38 chromosomes include О. msnor Sm, О. 
maritima PugsL, О. elatior Sutton., O. reisoulata Wallr., 
О. ptoridis Е. Schultz, O. hederae Duby, O. rapum- 
genisias Thuill and О. caryophyllacea 8m. The above 
species of Orobanchs are members of the subgenus , 
Osproleon Wallr. О. purpurea Jaoq. from Norfolk. 
has been shown to poasess the number 2n = 24, < 
counta having been obtamed in both mitotic (Fig. 2) 
and meiotic preparations. О. purpurea Jacq. has” 
been placed in the subgenus Trionychon Wallr., : 
members of which differ from the subgenua Oeproleon 
in their poaseasion of two prophylls in addition to 
each bract. It has now been ahown that there are 
cytological өв well as morphological grounds far this 
division of the genus Orobanche. | 


м : Davin J. HAMBLNR - 
(University of London), 
Mile End Road, 
London, E.1. ` 
July 1. 

 Hambler, D. J, Nature, 178 (1963). 
з Fagerlind, F., Hereditas, £8 (1936). 
* Clapham, Tutin and Warburg, “Flora of the British Такия” (1962). 
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Systematic Position of the Genus 
Oscillospira i 
Tas bacterial nature of the genus Osoillospira has. 
been the subject of some dispute; Delaporte! oon- ' 
sidered the group to be Myxophyoeae adapted to & 
peraaitio mode of life, which had lost some algal 
characteristics, and Pringsheim’ considered’ it truly 


bacterial. It has recently been shown to p 
typical e ial nuclear structures’. Pringsheim 
reported that binow had demonstrated flagella, 


but these structures have not previously been illus 
trated. It has also proved dificult to demonstrate - 
the existence of true croes-walls between the com-: 
ponent cells. These characters constitute one of the 
most important cytological distinctions between 
bacteria and Myxophyoeae'. 
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of numerous 
x 1,000 


"y xul E EN. Oross- walls stained by o 

Beth flagella and crom-walla of a distmotly baoterial 
character have now been demonstrated in Oscilloepira 
gutllermondé in the cmoal contents of guinea pigs. 
Fig. -1 shows & trichome with numerous паа 
flagella, stained by Kirkpatrick’s technique’. Fig. 2 
shows a similar trichome, in which the croes-walls 
have been demonstrated by Hale's phoephomolybdic 
acid~methyl green technique*. 

The demonstration of these structures establishes 
the eubacterial nature of Oscillospira beyond question, 

І wish to acknowledge the sasustance of Miss 
т аер who made the preparation shown in 
Fig. 2. 

А. A. TurFEBRY 
Department of Bacteriology, 
University of Birmmgham. 
July 20. 

1 Delaporte. B., Rew. Gem. Bot, 58, 48 (1040). 
*Pringsham, 8 G., Bact. Rss., 18, 47 (1049). 

ihe Dra за MM, Ath ву B42 (1964). 

* Bisset, | Grace, 4th 8 

LO , 7m Society for General 


niv. Prem, 1964). , 
5. T. Ј. and dpi ae e cm 
(Oth edit. Livingstone, 1053) 


* Hale, 0. M. F., Leb. Practice, 2, 115 (1953). 


Antiosstrogenic Potencies of Various 
. Progesterone Derivatives with Oxidation 


Evipmwcm has been given that oertain anti- 
œstrogenio potencies of progesterone such as the anti- 
fibromatogenic, antihysterotrophic and antilu 
ones are diminished by oxidation at Og, C,, and C,,. 
Thus, deoxyoorticogterone (0,,—OH) is less anti- 
fibromatogenio and lees an than pro- 


gesterone; dehydrooortioosterone, or substance A of 
Kendall (О,,==О), is lees antiflb io than 
ا‎ ; 1T-hydroxy-deoxyoorbiooster- 


one, or substance S of Reiohstem, is neither anti- 
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Выз еван пот, пануе раа. More 
reoently, the workers of the Upjohn Co. have 
obtained: various derivatives of progesterone by 
"oxidation at'C,, such ав li-keto-progeeterone, ll-a- 
hydroxyprogesterone ahd 11-8- -hydroxy progesterone ; ; 
theee nds, when tested in various ways, have 
been found to be only about 3-10 cent aa pro- 
gestational as progesterone, or even than that**. 
Our former knowledge of the diminution of the anti- 
fibromatogenic potency through oxidation at C; 
has been obteied only m comparative work with 
deoxycorticosterone and dehydrocorticosterone’ ; this 
is why we thought it convenient to test the three new 
O,,-derivativea of progesterone mentioned as to their 
antiflbromatogenio and шуны potencies. 

ll-Ketoprogesterone. All animals had в pellet of 
œstradıol subcutaneously еу The speoiflo 
steroid to be tested was administered by absorption 
from one or two pellete containmg 40 and 80 per 
cent of the substance mixed with 60 or 20 per cent 
of cholesterol; the absorption-rate of pure 11-keto- 
progesterone was about three times that of pro- 
gesterone. There was an antifibromatogenio and 
antihysterotrophic action in all groupe as seen when 
compared with substances УП-Х. (see table); but 
potency was much smaller than with progesterone 


(IV, V). 

l1-8-Hydrozyprogesterone. РеПеіа containing 40 
and 80 per cent of this substance were used; a&b- 
sorption-rate of the pure substance was althost twice 
that of progesterone. Activity waa very similar to 
that of 11-keto-progesterone. 

ll-x-Hydrozyprogesterone. The absorption-rate of 
а was three times that of pro- 
gesterone ; containing 40 and 80 per cent 
GE this кыйлу. wore aed. There was no anti- 
fibromatogenic potency ; the fibrous tumoral effect 
waa similar to that of animale receiving cstradiol 
only. "There was в slight antihysterotrophic action. 
The difference between the two ll-hydroxy-stereo- 
isomers is very remarkable. It may be remembered 
that & similar situation was found when studying 
the 17-hydroxy-cortiooids: they are all 17-а and 
lack antifibromatogenic and antihysterotrophio 
potency”. The difference between teatosterone-17-B 
and testosterone-17-< (or otstestosterone) also is 
remarkable: the latter showed no antifilbromatogenic 
action with quantities three times those of testo- 
sterone! 2, 

Fig. 1 summarizes the comparative resulta obtained 
by various workers and also our group m rca 
ments in which steroids with oxidation at C,, C11 
and ©,, have been used. Not all the luteoid potencies 
have been studied so far in a satisfactory manner ; 
a comparative study of the antiluteinixing potency 
of the C,, derivatives of progesterone is in progress. 


AND PEOGEFTERONA (P, OR 11-KETO- 
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EXPERTS DW 77 (A STRATED YEXALE GUDU. Pies Тнажи MONTES OSTRADIOL 
PxocmerNRONER (11-Kwro-P), OR 11-2-HYDROIY-PROGEATERONE (11-6-OH-P), OR 11-a-OH-PROGESTHROKN ( 11-a-OH-P) 
Р 3 
fie No. of Ooeff. Ut. t | x eO Sall. ы t- 
0. Mis a о. 
Кү " “م‎ ‚ Grn age in mixture з. 
А — 

I [ижер | - 10 58 03 | 20 (11-42 1; 40 per cent 
II 11-keto-P r 6 41 05 *1 TA 1; 80 h 
III 11-keto-P 7 49 01 1-4 (0:7-29 2; 80 "s 

IY 5 50 0 1% (1-8-3) 1/4; pare 

v 10 47 0 14 (0 5# i and 1; pure 

ҮІ 11-6-0H-P > 9 27 0.7 1-7 (131-23 ; 40 per сеп 
VA | 114-0H-P 6 45 | OF 19 48 5 2; 80 а 
ҮШ 11-4-OH-P 14 55 13 5-8 (3-1-0, +: 40 n 
11-a-OH-P - 4 44 15 8-7 (3-1-4 2 1; 80 " 
x 11-2-OH-P 6 47. 1% 2:8 (177-3 6, 2; 80 n 


* Lipsohnix, А. and Maas, M., Oeecer Research, 4, 18 (1044). 
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oxidation 34 0,,, С,, ала Cs, : : 
Through reise о, ni d an TUS змо 


v Lufeoid 
potencies 





; anticestro- 
(а) a) айфон, P a perisse (в) 


Thanks are due to Drs. А. О. Ott and W. W. Byrnes, 
of the Upjohn Company, Kalamazoo, Mich., for в 
liberal supply of the steroid ds and for 
information about some of their luteoid potencies. 

Exvina MARDONBS 
Ruaosmaro IGLESIAS 
А. LrPSOHUTZ ^ 
Institute of Experimental Medicine, \ 
National Health Service of Chile, 
Av. Irarrázaval 849, 
Santiago. 
June 19. 
1 T iem R and Mardones H, Pull. 42000. Freko. 


Qc А. ER. Yuenralida, F., and 
к reges ЁН, 


H, йм 18, oT Cat ау 17, tome AM 
ш ~ Ingkemias, К, lipechutx, А. 
pw. 1» 
* WwW. W., Stafford, E. D. and Olson, X. J. Pros. Soo. Ery- 
end Med, 33, 143 (1063). 
* Byrnes, W. W. (petyate oommunteation), 


Fig. 1. 
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Gramicidin S: Relationship of Cyclic 
Structure to Antibiotic Activity 


GRAMIOIDIN S ів a polypeptide antibiotic elaborated 


L—Leu—.D—Phe 
"A . x 
L—Om L—Pro 
ee rye 


The peptide contains a five amino-acid sequence 
which appears twice. It also contains an amino-acid 
of the D (‘unnatural’) configuration, D-phenylglanine, 
and an amino-acid encountered in naturally 
oocurring peptide structures, L-ornithine. 

Harris and Work‘, in order to investigate the 
structural characteristics of this peptide which might 
be responsible for its antibacterial activity, syn 
thesized several model non-cyclic peptides part 
derivatives, including three pentapeptide derivatives 
ha the oe. In one case L-phenyl- 

apnd жа у tie зо. None of these oom- 

c шыш ma dus le anti- 

ial activity. It was concluded that the activity 
does not seem to be directly related to the presence 
of D-phenylalanine or L-ornithine but that “the 
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DECAPEPTIDE 
„100 Е. Coli В 6х105 organe/thi B | Pie 
,M-9 medium (ayathetia) Jul ` 





GRAMICIDIN 8 . 
100 Е.Сон B 6x10 organs/ml : PP E 
M-9 medium (synthetic) . 





HOURS 


nig 2 
biological activity of gramicidin 5 is intimately 


related to its cyclic structure”. This conclusion is 
Е оса dale рон мы кишш i 

langer, Sachs and Brand’ have synthesized, 
among other related i the straight-chain 
decapeptides: H. Val —,p. Tos. Orn – Leu — Phe ~ 
Pro — Val — p. Tos. Orn — Leu — Phe — Pro. OMe. 
HCl (L-L-L-D-L), and H. Val — Orn — Leu — Phe — 
Pro — Val — Orn – Leu —'Phe — Pro. OH. 3HCl 
(L-L-L-D-L), The latter is identical in structure 
and sequence with gramicidin S except that it is 
acyolic. The former ia, in addition, substituted with 
PE soe е ыа Bt on the 3-amino group of 
each ornithine. ituted peptide has been 
Sod ty ba аги ly ono aput inst Staph. owreus: 
and И. оой. TES шушы ср сылы 
amaller peptides* including the pente ide Н. Val-' 
а - Leu — Phe - Pro. OH. 2801 (L-L-L-D—L) are 


oti au 2 oon the antibacterial activity of 
beer peptide that of gramicidin S agamst 
a synthetic medium with an inoculum of 

еза меры ira the peptide is bactericidal in 
& concentration of 60 y/ml. Under identical con- 
ditions, 5 y/ml. of gramicidin 5 gave а annular effect. 
At lower concentrations both substances increase the 
length of the lag period. Preliminary work indicates 
that the surviving organiams possess enzymes capable 
of destroying or neutralising the compound. This 
capacity is lost after a single transfer of 


Bi findings were obtained with Staph. aureus, 
the bactericidal concentrations кощ 8y/ml. for 
gramiodin S and 120y/ml. for the decapeptide, 
respectively. . E A 
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‘leas ty бейиш Wind he ойда of койон uf 
gramicidin S and the decapeptide differ, despite their 
„ great suniarity in structure, one ів forced to the 
* edholumon that the cyclic structure is not directly or 
intimately related to activity. The laok of activity 
of the pentapeptade rules out the specific influence of 

D-phenylalanine or  L-ornithine, although these 
aiD RAE шау Маневар ha 
possessing activity. 

The greater activity oF vardbidic D may De йв 
to a lesser susceptibility to destruction by bacterial 
enzymes. А oyclic structure oan be attacked only 
by Mone арен and the ргевепое of D-phenyl- 

L-ornithine would materially decrease the 

озо of enzymes capable of hydrolysing this oom- 

On the other hand, the straight-chain oom- 

pound is also susceptible to &mino- and carboxy- 
peptidases. 

Work is continuing with thd aim of correlating 
antibacterial activity more closely with molecular 
structure. x 

BERNARD F. ERLANGER 
Loursm Goopa 
of Microbiology, 
College of Phymoians and Surgeons, 
Columbia University, 
New York 82. July 6. 


1 Ganse, G. F., and Braxhnikova, M. G., Lenost, П, 715 (1044). 


* Oonaden, B. А. J. P., and B В.І. M., 


Leu = 
t Harris, J. L, and Work, T. B, Biochem. J., 48, 196, 583 (1950). 
Brioas, O "Adv. Prot Chem”, 8, 1 (1053). 
тжс Б eee Amer. Chem. Soc., 


Intracellular Sites of Metabolism of 
3:4 Benzpyrene in Mouse Liver 

Рвну+утоов work! has shown that after intravenous 
injection of oolloidal $ : 4 benzpyrene the bulk of the 
carcinogen is held in the liver. Exoretion takes place 
over approximately twenty-four hours, the hydro- 
carbon. having undergone metabolic oxidation to one 
or other of two compounds labelled Врх, or BpX,. 
Theee are oxidation and have been char- 
acterized by physical methods and analogy with 
known derivatives of other polycyclic hydrocarbons 
as being: 8(OB,) — 9(OH) — 8,9 dihydro 8: 4 benz- 
pyrene and 8(OR,) — 9(OR,) — 8,9 dihydro benz- 
pyrene respectively. The groups R, and R, are, at 

unidentified radicals. It has also been 
ound" that during metabolic oxidation the producta 
derived from 8:4 benzpyrene are firmly bound 
within the tissues where they are formed. 

Working upon these facta, we have endeavoured 
to trace the sites at which oxidation occurs. Groups 
of 6-8 mice have been injected intravenously with 
0-05 mgm. of benzpyrene as & colloid in water. At 
intervals up to 24 hr. they have been killed, the livers 
removed, i in Tyrode solution and sep- 
arated centrifugally into nuclei, mitochondria, micro- 
somes and a eee Each fraction has been 


extracted for Road тылы using the 
mebhod devised by has 
been column. Ин e оп «Шов. Estima- 


the metabolites was by absorption spectra 
over the range 340-480 mp and confirmed by the 
fluorescence spectra. 
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Under these conditions the metabolite BpX, has 
been found in all four fractions at time intervals of 
24, 4, 8, 12, 17 and 24 hr. after injection of the hydro- 
carbon. Over the same time intervals 1 was only 
found in the supernatant fraction. сре benz- 
pyrene was regularly found in the nuclear, moito- 
chondria and mucrosome fractions, but could only be 
detected in trace amounts in tant fractions. 

Since rt is possible to argue that the metabolites 
were adsorbed to the different fractions during the 
homogenization or centrifuging, & further series of 
experiments was undertaken. Batches of untreated 


liver were fractionated as iously and each fraction 
was then suspended in de solution containing 
colloidal They were pl&oed in tho incuba- 


tor at 87° O. in total darkness, this latter condition be- 
ing imposed by the necessity for avoiding any photo- 
sensitizing action by the hydrocarbon. After periods 
of up to 2} hr. incubation, they were extracted as 
previously and examined for metabolites. BpX, was 
obtained from all four fractions and BpX, from the 
supernatant only. These results show that meta- 
boliam must occur within the fractions themselves. 

The tion of benzpyrene into all parta of the 
oell ita engagement in chemical activity at various 
sites closely parallels the findings of Danielli* and 
his co-workers with regard to nitrogen mustard. 
These workers concluded that the action of this com- 

pound, which is also caramogenio, is ‘diffuse’, and 

it now appears that benzpyrene behaves in similar 
fashion. 

A detailed acogunt of this work will be published 
elsewhere. 

С. Олтсотт 
B. PAYNE 
Department of Cancer Research, 
Mount Vernon Hospital, 
and the 


= Radium Institute, 


_ Northwood, Middlesex. 
July 14. 
1 Weigert, F., and Mottram, J. O., Cancer Res., 
i ee 


* Weigert, F., Cancer Res., 8, 160 (1048). 
‘Daniell, J. F., Natwre, 170, 863 (1952). 


6, 97 (1946). 
Bri. J. Семов, 1, 405 


Nitrogen Fixation by Soil Yeasts 


Srvom the discovery by Starkey and De! of the 
soil bacterium Asotobacter indicum, which 1s capable 
of fixing atmospheric nitrogen under acid conditions, 
many unsuccessful attempts have been made to 
isolate this species from acid soils in western Europe. 
In one such attempt, preliminary experiments had 
suggested that the soil of a Betula — Calluna heath in 
Kent contained organisms able to fix atmospheric 
nitrogen, but attempts to isolate these organisms by 
the ‘still culture’ enrichment method failed. This 
method is not suited to the isolation of o 
deer ee E dud or suoh 

continuous ion of & large volume of 
with selective m is & far superior method. 

Y Gohanin of heath вой (pH. 4-5 approx.) taken from 
the A1 horizon of the podsol beneath Calluna vulgaris 
were continuously perfused with media contaming a 
carbon source but no source of fixed nitrogen. On 
different occasions mannitol, benzoate, various esters 
and aloohola were used. The perfusate and the soil 
were sampled at intervals for micro-organisms by 
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streaking on a medium of composition similar to that 
of the Vi 


sphere free from ammonia all failed to grow, with the 
exception of two yeasts from the mannitol perfusate, 
which grew slowly but steadily. These two yeaste, 


free mannitol-phosphate liquid medium and periodio- 
ally serated with ammonia-free air; growth was 
steady and after fourteen days a considerable deposit 
of yeast had formed. Assessment of nitrogen-content 
by the micro-Kjeldahl method showed a high gain 
compered with controls, a gain well above the errors 
of estimation and corresponding to a rate of fixation 
(on. different oooesions) of up to 4 mgm. nitrogen 
` per gm. of mannitol originally available. An interest- 
ing feature of these nitrogen-starved yeasts was the 
_ Presence of large oil globules in the cells and a very 
' sparse retention of dye when stained by Grama 
method. 

In the course of further extensive investigations 
by Chayen, using perfusion enrichment followed by 
isolation on оц foe media, & large number of 
yeaste have been isolated from the Al horizon of 
the same Calluna heath soil. A representative sample 
of these was tested for ability to grow in aerated 


estimation on the whole culture gave iir 
gains; for one Rhodotorula these gains 

to the fixation of 1-3 mgm. of atmospherio 
per gm. of gluoose available. aumoepheri nage 
Rhodotorula and on another isolate, using an isotopic 


nitrogen-flking yeasts, two 

quio ati spins of отаона bacteria of 

genus Azotobacter have been isolated using man 
nitol вв the perfusate. Th 
from previously described. 
including А. indicum. This work, 
of the organiama and their growth under differing 
` experimental conditions, will be published in detail 
elsewhere. 
(Сонан Митолттз 
SONJA CHAYAN 


3 Starkey, В. L, and De, P. K, Sod Set, ат, зао (1989). 


А wmrHop has been developed in this laboratory 


cu ud d uri md E 


two yeasts, Rhodotorula (1) 
Saccharomyces (LI), were studied; they were tho 
to have -fixing capacities 1/10 and БО, 
respectively, ofkthat of Asotobacter. Ал atmosphere 
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containmg 82-0 atom per cent excess of ‘nitrogen-15, 
was circulated through duplicate cultures of the 


i budding 
to the experiment. At the end of four hours, the 
calls were harvested, subjected to Kjeldahl digestion, 


by means 
spectrometer ; the abundance of nitrogen-15 
in ordinary air was 0-41 per cent, 














These results show clearly that the-yeasta, especially 
I, had taken up molecular nitrogen. Moreover, the 
extent to which fixation occurred was consistent with 

ns based on total nitrogen determinations. 

We are indebted to the Royal Society for a grant 
with which the isotopic 


the isotope analyses. 
. G. G. W.) is indebted to the Middlesex Education 
, and to Glaxo, Ltd. for financial 


E. R. Ңовинтв 
T. G. Ө. Wusowx 
Dept. of Inorganic and Physical Chemistry, 
Imperial m or hee and Technology, 
on, 8.W.7. 
July 22. 
and в Bioskim. et 
! Pethica, В. pore gi ire Rober, Н ОБ, 


Acceleration of Flowering in Non-vernallzed 
Ch mums the Removal of 
Apical Sections of the Stem 


Ir has been shown that plante of Chrysanthemum 


tures, require & of low or vernal- 
ization in order that normal stem elongation and rapid 
f ing may oocur. Without such а period of low 


ly ; 
If an apical section of the stern is removed, however, 


- the two or three lateral shoots thus induced to 


develop do not show the rosette habit and diageo- 


tropic characteristio of the main axis, and 
flower ra (see Fig. 1 
Non-v planta of ‘Sunbeam’, from cuttings 


taken on December 30, 1953, were grown at tempera- 
tures above 60° Е. in natural day-length conditions 
until June 15, 1954. On this date the planta, which 
had laid down ximately fifty leaves, were oul 
back to keot fs, thirty йге or forty-five leaves, 
or left intact, and were placed immediately in short- 
day (10-hour) conditions. The laterals, which de- 
veloped as a result of removal of the apical sectiona,: 
elongated normally and rapidly produced macro- 

soopically visible buds. The main axis of the intact 
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` 1, Non-vernallred plants of ‘Sunbeam’ after seven weeks of 
RS. taa conditione Тай, intact plant ; right, plant eut back to 


plante continued to show roeetting and diageotropic 
growth, and flowered only after a considerable delay. 
The acceleration of flowering за shown by the de- 
creased number of weeks to bud (from the date of 
commencement of the short-day treatment) of the 
distal lateral of the cut-back planta compared with 
the terminal bud of the mam axis of the intact 
plants (Table 1). The number of leaves laid down 
on the terminal laterals of the cut-back plants and 
the approximate number of leaves laid down on the 
main, axis of the intact planta, from the oammenoe- 
ment of the short-day treatment to flowering, ів also 
shown in Table 1. The increase in internode elonga- 
tion of the lateral shoots is also apparent. 

Removal of apical sections from non-vernalized 
lante of ‘Sunbeam’ resulted, therefore, in accelerated 
[очы and normal elongation of the internodes 
on the distal lateral shoots when the plants were 
grown in short-day, high-temperature conditions, and 
apparently removed the source of some substance 
normally inhibiting flowering and internode elonga- 
tion in such non-vernalized plants. The production 
of & single inhibiting substance by the vegetative 
apex of non-vernalixed plants preventing both inter- 
node elongation and flowering would appear to be too 
simple a hypothesis; bub it seams likely from these 
resulte that, m this variety, some inhibiting substance 
is produced by the spex of the main axis which is 
not produced, or produced to a lesser degree, by the 
apices of the lateral shoots which develop when apical 
dominance ів removed. 

Another variety, ‘President’, which entirely fails 
to flower when not vernalimed and shows extreme 
rosetting?, did not show the same response to removal 
of an apical section of the stem. A slight increase 
in elongation of the internodes of the lateral shoots 
was observed initially, but afterwards the rosetted 
habit was resumed and the lateral shoota failed to 
flower except in two instances (16-5 per cent of the 
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{ш refer to the main axis. Figures for cut- 
distal lateral only. 
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plants). In no oase did plants flower on the main 
axis. In this variety, which shows a more extreme 
type of behaviour (rosetting and failure to flower) 
in the non-vernalized condition, the inhibiting effect 
is apparantly re-imposed im the lateral shoota when 
the apical sections are removed in short-day oon- 
ditions. Hvidence from a further experiment, as yet 
ee en омы eee о 
Toe СА, probe de gnus ote, Олоор оа ne 
i ition is not completely re-imposed and some 
lateral shoots are able to elongate, and will afterwards 
flower ‘when placed in short-day conditions. These 
experiments will be reported in more detail elsewhere. 


D. Vino 
D. T. MABON 
D of Horticulture, 
Bept. 28. 


1 Bohwabe, W. W., J. Бер. Bot., 1, $20 (1960). 
* Vinee, D., J. Hort. Set. (m the press). 


Occurrence of Haplosporangium parvum in 
the Lungs of the Mole (Talpa europaea) 


Освтма the spring of 1947 and again in 1953, large 
numbers of dead and dying moles were found on the 
Berkshire Downs, and examination (by A. McD.) of 
many of these and of others trapped at the same 
time ‘showed evidence of pneumonia. Lesions of в 
granulématous nature, varying greatly in sire, were, 
scattered throughout the lungs, often protruding 
above the surface, and histological examination 
showed these reactions to be invariably associated 
with the presence of a central thick-walled spherule, 
100-200 microns in diameter (Fig. 1). Material from 
these animals was examined in the course of a survey 
of animal mycoses sponsored by the Agricultural 
Research Counail, and the spherules were i 
a8 bearing & close resemblance bo those found in 
Haplosporanguam parvum Emmons and Ashburn 
infection in small mammals, hitherto only reported 
from North America by Emmons and Ashburn! and 


Fresh material from the Berkshire epizootio not 
being available, a number of moles tre in the 
Exeter district were examined (by P. К. C. A.) during 
May 1954, through the kind oo-operation of the 
Devon Agricultural. Executive Committee, and, from 
lesions similar to those described above, typical 
Haplosporangium parvum was isolated in culture. Of 
thirty-one apparently healthy moles from Devon and 
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Berkshire, twenty-five "had spherules present in 
varying numbers in the lungs. - The isolate has the 
‘granular type’. of colony described by Carmichael*, 
forms conidia 3-4 microns m diameter and, with a 
spherule diameter: of 100—880 microns, agrees well 
with the northern’ strain of the fungus (Dowding*). 
This appears to be both a new host species and the 
first reoord for Europe, although we believe H. par- 
vum is now known in several other parts of the world. 
The role, if any, of Haplosporongium parvum in 
the perdio fluctuations m the mole population 
of Britain, which oocur about every mx years (of. 
Elton‘), is undoubtedly complicated by the addi- 
tional presence in those lungs we have examined of 
в nematode (species not yet identified), and at least 
one pathogenio aerobic actinomyoete (Nocardia sp.). 
The mgnifloance of these organisms, especially in 
эргуу healthy animals, is in no way understood. 
„алі oultures have been 
deposited at the Myoological Reference Laboratory, 
London School of Hygiene aad ical Medioine, 
and at the National Microbiological Institute, 
Bethesda, Maryland. 
A. MoDIARMID 


Agricultural ‘Research Council Field Btetion, 
' Oompton, Berks. : | 
я Р. К. С. Avsrwiox 
Agricultural Research Council 
Survey of Ánunal Mycoses, 


меш of Botany, 
niversity College, 
Exeter. 


Bone, © W, and Ashburn, L. I. Pub. Health Rep. Wash. 87, 
‘Dowding, В. 8., Оен. J. Ree, 96, 106 (1947). 

* Carmiehas, J. W., Mycologia, 43, 606 (1051). 

4 Hlton, O J. Hygiene, 31, 485 (1081). 
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Transmigration of Unborn Mice 

Тин evidence on transuterine (‘internal’) migration, 
that is, the paseage of ova down the oviduct and 
uterine horn of one side mto the uterine horn of the 
other side, has recently been summarimed by Boyd 
and Hamiton!. They found no record of the 
phenomenon in any rodent on which relevant 
observations had been made (rabbit, guinea pig, rat 
and field vole). Young? has, however, since demon- 
strated ria oocurrenoe in the rat. 

In the course of fertilized egg transfers, we have 
found that transuterme migration of fertilized eggs 
oan also occur in mice. Fertilized eggs were collected 
from immature albino females, 2j or 34 days after 
they had been artificially induced to ovulate? and 
mated to albino males. The eggs were injected by 
~ the method of Fekete and Little“ into the upper pert 
of the left uterine horn of adult females mated 2j or 
3} days previously. Shortly before term, the re- 
oipiente were killed and the oontente of their uteri 
examined. Since the reoipiente and their mates were 
homozygous for full colour, embryos derived from 
transferred eggs could be distinguished from the 
native embryos by eye colour. 

Of twelve embryos derived so far from eggs 
transferred 2} days after ovulation, one was found 
implanted in the right (uninjected) horn. Of thirty- 
four derived from eggs transferred at the 3}-day 
stage, three were found in. the right horn. 

. It is possible that the phenomenon does noi occur 
in normal pregnancies, and that these transmigra- 
tions were aegisted by the pressure of the fluid medium 
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in which the eggs were injected.. Conclusive evidence 
would be provided by the injection of unfertilized ! 
eggs into the bursa ovarii and their fertilization in the 
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‘host animal. Ву the time that such eggs arrived 


in the uterus, the hydrostatic condition of the two 


sides of the reproductive tract would surely have ^ 


become equalized. Ап experiment of the 
type was recently performed by Runner and Palm?. 
Of twenty embryos derived from transferred 
none was found implanted on the uninjected aide. , 
But the numbers involved are small and there is no , 
ear ی‎ а seers. aad cue 5 


WES ШОК ala ейин РНЕ Host E, 
Agricultural Research Council, which we gratefully ’ 


acknowledge. 
ANNE MoLARHN 
Donato MICHIE | 
Department ‘of Zoology, . ч 
University College, 
London, W.C.1 
July 26 (d 


Morphological Basis of шану in Tea 


Tus possibility of di , morphological 
characteristics that will in the recognition of 
strains of tea capable of uomg enhanced quality 
in the manufactured uct is of importance to tea 
шеше eee ee п ао outaide 
Amam. The pioneer work of Dr. .W. Wight and 
Mr. P. К. Barus! is consequently of partıoular 
interest. 

While recognising that such work is only in. a’ 
perspec? кш there appears to be some oon- 

n i the interpretation of the data between the 
concepts of the statistical significance and import- 
алое respectively to be attached to the values of the 
correlation coefficients under consideration. 

The high significance of the correlation between 
Pigmented planta and hairy plante ındioatea that the 
value of 0-403 has not arisen fortuitously; but it 
gives no indication of the mmportance of the value 
Itself as a measure of association. The correlation 
coefficient ів not equally sensitive throughout Its 
Tange to differances in degree of association, rela- 
tively small variations in value in the high range 
being of more importance than much greater ones at 
the other end of the scale. 

A more sensitive estimate of predictability can be 
derived from the function 1—4/1—r%. For a 
correlation coefficient of 0-498 the predictability 
index is 0-18. The anslogous figure for the oorrela- 
tion ooefficient of 0-76 between taster’s valuation 
and leaf hairiness is 0-85. 

While the possibility of concentrating 85 per oenb 
of the total variation in a common sasodiation with a 
single morphologi characteristic is suggestive, it 
scarcely merits statement that ‘hair can be taken 
as a reliable index of quality”. 

T. Ерих 


Tea Research Institute of East Africa, 
Kenya. 
June 1. 


1 Faire, 173, 680 (1054). 
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/3:5CIENCE AND THE PRESS 


HE growth of interest in the presentation of 
“goience in the Press during the past four or five 
- years is noteworthy. The Royal Society Scientific 
Information Conference in 1948 stimulated a keener 
interest in the presentation of science to scientists ; 
thus, for example, there was в discussion on the 
presentation. of technical information at the Birming- 
ham meeting of the British Association in September 
1950, various scientific and learned societies have 
issued fuller guidance for the writers of papers 
presented to them for publicatior, and the Preeenta- 
tion of Technical Information Discussion Group has 
been formed as & sequel to Prof. R. O. Kapp's 
lectures on the subject at University College, London. 
Interest in this aspect has been recently quiokened 
by the stress laid on the importance of effective 
communication in order that the utilization of the 
resulte of research by industry may be expedited. 
Here, however, we are concerned also with tho 


seoond aspect of the subject—the presentation of» ~ 


science to the public. Discussion of this hes 
tended to centre in Great Britain around the function 
of the British Association and the manner in which 
the annual meeting of that Association could best 
facilitate the exposition or interpretation of science 
to the non-specialist—if not indeed to the general 
public. 1 is mareasingly manifest that the use mado 
of scientific advances, and ultimately the continuance 
of adequate support for scientific research, depend 
upon the existence of & climate of opinion which 
understands sufficiently the nature of scientiflo work 
and the conditions under which it is most fruitfully 
carried out. Ib is also becoming recognized that there 
are widespread fears about science and the effect of 
ita activities, springing essentially from ignorance, 
and that the persistence of that ignorance may affect 
the future of science iteelf. 

Several papers in the New Zealand Soience Review, 
published by the New Zealand Association of 


-Boientifio Workers, discussed three years ago these 


questions, particularly the improvement of presenta- 
tion of soientiflo papers and the relations between 
science and the Press; and a long artiole by Prof. 
I. B. Cohen in Impact of Science on Sootety in the 
summer of 1952 discussed the education of the 
public in science, considering, however, the general 
educational aspect, rather than the appropriateness or 
effectiveness of the particular vehicles—the written 
word, radio or television—by which that education is 
to be achieved. Early this year in his Olayton 
Memorial Lecture, “The Publio Influence of Broad- 
casting and the Press", Sir William Haley, oom- 
menting on the more enduring effect of the printed 
word compered with the spoken word, indicated the 
supreme importance of the Press if it set out to use 
ite opportunities for inftuencing and improving publio 
understanding. 

Thoee opportunities and the whole technique of 
presentation in the Press have been discussed more 
fully in two recent papers, both entitled ''Beience 
and the Pres”. The first of these, which was 
delivered by Mr. L. J. F. Brimble before the Royal 
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Society of Edinburgh on January 11, received wide 
publicity at the time and has now been published. 
The second, by Mr. W. Е: Diok, editor of Discovery, 
appears in Impact of September (Unesco, 19 Avenue 
Kiéber, Paris, 16), and discusses further some of the 
points raised by Mr. Brimble as well as reviewing 
the part which the printed word has played in the 
development of soieríoe itself. 

It is one of the marits of Mr. Diok's article that 
he puta the relations of science and the Press in their 
-historio perspective. He does not over-stress the 
importance -of, the printed word as a means of oom- 
mounidating scientiflo knowledge, as is sometimes 
done by protagonists of mechanioal devices for 
recording, olamifying, filing and disseminating 
scientific and technical information. Even to-day, 


‚ personal contact and discussion have a value not 


in’ stimulating thought and the flow of ideas 
-but equally in the exchange of the residual informa- 
a ee dC C EDS аа 

This factor deserves more weight than it 
reeejyie+in_oonsidering how far it is worth w 
, extending the field of an abstracting system, and it 
is worth stressing hero béo&uee the relations between 
sciénoe and the Press are beet discussed on such a 
will, in fact, vary &ocording to the conditions ofthe 
period under consideration and the influence of other 
means of communicating knowledge. Both, how- 
ever, are, as Mr. Dick reminds us, intimately oon- 
cerned with the freedom of the Presa, and if the 
struggle for a free Preas was waged by men of letters 
rather than by the scientists, it i» on the latter that 
the -onus lies for defending that freedom against 
encroachment to-day. 

Mr. Diok pointe out that the establishment of 
writing as a profeasional activity of the firss import- 
anoe dates from the French Enoyclopedia of the 
early eighteenth oentury. From that time the Press 
has been indeed a Fourth Estate, able to contribute ita 


- fall share to the advancement of knowledge, whether 


in acience or in other fields. Scientiflo periodicals 
‘soon became the main method of communicating 
. the results of research and the indispensable tools 
of the scientific worker, though societies like the 
Royal Society for the Emoouragement of Arts, 
Manufactures and Commerce, the Lunar Society, the 
Manchester Literary and Philosophical Society and 
the Royal Institution also forged links between 
industry and science in Britain. By the beginning 
of the nineteenth century, daily newspapers were 
well established and there were also some vigorous 
periodicals. Journalista with s good sense of what 
interested the public began to reoord events in the 
world of science, and this tendency was encouraged 
by the formation of various a&asociations aimed at 
strengthening the ties between the world of science 
and the general public, such as the Deutsche Natur- 
forscher-Versammiung and the British Association 
for the Advancement of Science. 

These associations recognized that the help of the 
Press was indispensable for the purpose just indi- 
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cated; bub they also aimed at providing а common 
meeting ground for all acientiflo specialists. This 
fonction has steadily inareased in importance with 
the growing fragmentation of science, and in recent 
years particularly, the mounting costa of publication 
have set limits to the economic production of highly 
specialized periodicals with only a restricted oir- 
culation; indeed, the oost of publication of ite 
journal may to-day absorb as much as thirty per 
cent of the annual income of a scientific or techno- 
logical society. 

This position, and the difficulty of securing effective 
coverage of such literature by abstracting bureaux, 
have led to suggestions that the soientiflo paper ia no 
longer the most appropriate means of recording and 
disseminating scientific knowledge. Mr. Dick oom- 
ments, however, that any attempt to, rationalize 
scientific publication would involve one great danger 
that the multiplicity of periodicals has practically ° 
eliminated. When there were only a few soientiflo , 
periodicals, some first-class scientists, such as Joule - 
and F. W. Lanchester, found great diffloulty in 
getting novel work published. There is always a 
distinct risk that the most conscientious editor or 
editorial board will fail to recggnize the true value 
of a paper in the Joule or Mandel olaas. I$ is rightly 
maintained that the advantage to the truly original 
poientific thinkers of a rich variety of periodicals to 
which they can submit their work offsets the em- 
barrament to searchers of the literature caused by 
such, variety. 

If, however, we are to indulge in auch variety, i 
is easçntial that, as both Mr. Brimble and Mr. Dick 
insist, we should give more attention to the ргерега- 
tion and presentation of scientiflo and technical 
papers themselves. Even a geniue may fairly be 
expected to take some oare that prolixity and careleas 
writing do not increase what may well be the inherent 
difoulty of following an original and unfamiliar idea. 
“Slovenly writing’, wrote Bishop H. H. Henson, “is 
nothing but bad manners in composition”, and 
though that precept might be heeded above all by 
the scientist who attempts to expound his resulta to 
the general public, it equally applies in the presenta- 
tion of his work to his fellows, whether specialist 
in his own fleld or not. Mr. Brimble strongly depre- 
cates the tendency to rush mto print and, without 
discussing the controversial question of the most 
appropriate means and place for the publication of 
detailed research resulta, is may be asserted that the 
length of most soientiflo and technical papers would 
probably be reduced and their olarity and value 
enhanced if, as he suggests, before submitting a 
he had said what he wanted to say, and in the 
minimum number of words, and thas it was worth 
seying at all. 

Quite spart from the saving of space, the improve- 
ment in quality resulting from such general practice 
could be most important. “Wherever,” wrote George 
Stuart Gordon, in “Anglo-American Literary Rela- 
tions", “а man has fairly set down the best that he 
knows about the thing he knows best, and їп words 
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that tell his meaning, there, always, will be literature.” 
To the extent +o which the specialist achieves that 
ideal, he will solve, by and large, the problem of 
communication, whether to his fellow scientists or tó 
his fellow citizens in general. 

The operative clause is “in words that tell his 
meaning", and its significance is well illustrated by 
Mr. Diok's reference to Charles Darwin’s “On the 
Origin of Species”. It was written as a scientific 
treatise for Darwin's fellow scientists, but reached a 
_far bigger public than either author or publisher 
foresaw. Darwin made no oonoession to popular 
appeal beyond lucidity of thought and of expression, 
and his success with this one book may be fairly 
attributed to his plain, unpretentious but most luoid 
style. There is thus & tradition of good writing among 
British scientists which may well make us hesitate 
to accept the pronouncement that the study of 
modern science destroys the ability to write good 
English. Weakness in this respect may well arise, 
not so much from the study of science, as from 
defects in education: it is not the scientist alone 
who mars his exposition by jargon. The tendency is 
widespread and deeply embedded, despite onslaughts 
renging from those of Sir Arthur Quiller-Couch to 
Sir Winston Oburchill. None tbe leas, the use of 
jargon haa dangers, as both Mr. Dick and Mr. Brimble 
emphasize, and the success of the "Origin of Species” 
88 & best-seller far beyond the confines of the scientific 
world is & striking demonstration of the fallacy that 
a solentiss is bound to rely on jargon. The book 
contained a new theory of evolution, the main points 
of which were not easy to grasp, and it was packed 
with unfamiliar details. Everyone, however, with 
any pretensions to being cultured read it, and many 
thoroughly grasped the main points of Darwin’s theory. 

In the face of this and other instances, it cannot 
be maintained even to-day that the important con- 
cepts of science are beyond ordinary comprehension. 
The task of communication, however, demands a 
greater effort ab clarifloation than the scientist 
‘frequently troubles to make; but unless he makes 
that effort his work cannot be expounded or inter- 
preted even to his fellow scientists. Still leas oan the 
task of explanation to the general public be carried 
out by himself or anyone else. Ав Dr. Barbara 
‘Wootton recently remarked, in her presidential addreas 
to the annual conference of Aslib, efficiens oom- 
munioation, in the social sciences or in any other 
field, is only possible on the basis of common ex- 
perience, and it is nob only in the social sciences 
that the use of jargon introduces pitfalls. Jargon is 
peculiarly liable to cause the confusion to which Dr. 
Wootton refers. Such words tend to bear one meaning 
to the scientist and another meening—poesibly 
several different meanings—to other scientists or to 
non-acientista, and serious misunderstandings arise 
even in the physical sciences, where there is less risk 
than in the social sciences of discussions about words 
which the words are supposed to represent. 

From the point of view of oommunication, how- 
ever, the use of jargon should be eschewed because 
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of the way in which it contributes to the emotional 
entanglements which Dr. Wootton rightly charac- 
terizes as the most serious consequence. That is also 
the main reason why, though the interpretation and 
exposition of science to the general public must be 
carried out by co-operation and understanding 
between scientists and the Press, the major respons- 
ibility for it must lie on the scientist. However much 
they may value and seek the co-operation of the 
Press, scientists to-day have a publio duty to see 
that their work is clearly explained at the appropriate 
stage to the public. 

As Mr. Dick remarks, the public is entitled to & 
reasonable amount of information about all researches 
supported from public funds, and it is now better 
appreciated thas the presentation of such information 
has a close bearmg on its utilization for some practical 
purpose in industry. Even for independent or 
privately financed research, a reasonable degree of 
publicity is desirable from the point of view of science 
itself, as Prof. Kirtley Mather has indicated. Publica- 
tion for the non-ecientist is an issue of public import- 
anoe and oan vitally affect the advance of science iteelf. 
Ib can no longer be regarded as a matter of privilege 
to be granted as, when and if the scientist so decides. 
What is the appropriate stage may be a matter of 
judgment, and of discussion; but it should no 
longer be an arbitrary decision. 

Both Mr. Brimble and Mr. Dick in these two 
papers have much to say that is helpful to the scientist 
and to the Press in regard to this task of popular 
exposition and interpretation. Mr. Brimble stresses, 
for example, the importance of the scientist being 
readier to co-operate and more accessible to the 
Prees; and part at least of the value of both papers 
lies in the extent to which they should remove 
some causes of misunderstanding and friction. Mr. 
Brimble, for example, paid & generous tribute to the 
improvement, almost out of all recognition, of 
British newspapers, by and large, in their presentation 
of scientifio news and their interpretation of scientiflo 
discovery, and to the intellectual leadership in the 
ordinary newspaper; the Prees is still the most 
effective moulder of public opinion, and sound 
opinions must be based on knowledge of the facta. 
This tribute gives the greater force to his criticism of 
some general failings, which sometimes hinder men 
of science from co-operating as freely as they might 
otherwise do. Chief of these failings is the lack of 
appreciation that the very easence of science is 
accuracy, and that the checking and counter- 
checkiig necessitated thereby make it very rare for 
science to give what can be described as ‘hot’ news. 
The same point is made by Mr. Dick, who remarks 
that there is room for compromise here. Both papers 
should at least help scientists to realize the relatively 
low proportion of erroneous reports which appear in 
a daily newspaper, in spite of the pace at which the 
collection. and publication of news proceeds. A sense 
of proportion, above all in regard to details, should 
go far to facilitate harmonious working. 

While that suggestion applies particularly to the 
scientist, the question of factual scouracy is one 
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which. concerns scientist and journalist equally. . 

. the Prees takes to heart Mr. Кышкар ы 
` отїЫоїятп, and is readier to admit and correct an error 
_whén under no legal pr muoh would be done 

^ ġo emtebliah the conditions of confidence and mutual 

` . respect essential ‘for effective ' co-operation. А 


slips or errors. Such a reputation ів a priceless aset 
: "which once lost ів hard indeed to There is an 
azide on the Pres in Dr. R, M. Hutchins's brilliant 
2 “little book, “The. Univeraity-of Utopia”, on which a 
; journalist might well reflect in this connexion. The, 
Utopians, writes Dr. Hutchins, are a people trained 
^to:oritioism, and віпое the blandishment of propa- 
' gandists and advertising men would leave them 
unmoved, there is no point in indulging in it and there 


„were, ‚по propagandists or advertising men in that - 


-happy oountry. 

"А third criticam made by Mr. Brimble also beers 
vety -сІовеју on the vital question of the publio 
relations of science and the maintenance of full 
` freedom of investigation and odmmunication with 
..; which both prees-men and scientist are so closely 


immediately a new avientiflc discovery of paramount 
importance is made, to opinions concerning its human 
implications. Prematurely to do so is liable to impair 
rather than to improve and restore the public oon- 
fidence upon whibh the oontinuance of public support 
of science ultimately depends.. 

Such reasons as these therefore demand much 
. "greater attention to this task of exposition and 
- interpretation, by scientists in general, and it is to 
°“ “be hoped that the misappropriation of the word 
° ` 'eommunios&on' into a narrow technioal fleld which 
. Dr. Wootton deservedly castigated will not impede 
progress in this wide task of improving the oom- 
munidation of scientiflo knowledge to the world in 
general. Such misappropriation is perhaps par- 
ticularly liable +o hinder that more generous attitude 
to the solentiflo expositor which has been urged in 
these columns for many years. As Mr. Brimble 
remarked, it is very important that the expositors 
and interpreters of science as represented by science 
writers should be sure of the appreciation and support 
of ‘their professional colleagues to which they are 
entitled. 

' When all that is posaible has been done to improve 
_the relations and co-operation between sclentist and 
the Prees, a large share of the responsibility for the 
. interpretation and exposition of soientiflo discovery 
i to the general publio must rest upon such professional 
` science writera. Some may be soientista, specially 
RS exponi Gr pS: some may be 
journalists by training, with special interest in or 
understanding of science or some branch of science ; 
but from whatever side they have approached ib, 
their position is ementislly the same, and their 
gucceas depends on a clear understanding of the 
public they are attempting to reach, the limitations 
public, and of the subject they are to 
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аавевв values, and to face e Li 
understood by all make any real contribution to 
the publio understanding of science. That task 
demands in ite exercise the sanie qualities of mind 
and unswerving loyalty to truth as are demanded їп 


labóratory or field investigations; nof oan we expect,” 


men and women of the oalibre which exposition and 


interpretation, aa distinct from propaganda, demand 
to come forward in the numbers needed, unless their 


fellow soientiste accord them the honour and respect . 
they deserve and co-operate whole-heartedly a 


ee that taak; 7 


FREEZING AND DRYING 
BIOLOGICAL MATERIAL : 


Biological GDpicatons of Freezing and Drying ` 
Edited by R. J. O. Harris. . xii-4- 4165. 
York: Acedemio Preas, Ino. ; dan : сабе 
Books, Ltd., 1954.) 10 dollars. 


FRING sod зву are two than 
the practical development of which would have 
been impossible without advances in refrigeration 
technology. While extreme low temperatures can 
only be attained by liquefied gases, the relatively 
easy maintenance of ‘deep-freeze’ temperatures has 
made possible the preservation of delicate material 
such as spermatozoa and blood corpuscles. But low 


temperatures introduce new ‘problems, particularly . 


those of thermal and oamotic shock: because alow 
cooling reduces osmotic shock at low temperatures, 
in the presence of glycerol, moat living 


ape. 
ceils survive slow cooling better than rapid or ultra- . 
rapid freezing. Where survival of cells is unimportant, > 


preparations for the electron microscope; in some 
casee the morphology of the freeze-dried and air-dried 
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material differs, but in others, such as tobacco mosaic _ 


virus, the appearances are similar. 
Dehydration after freexing is compatible with 


mammalian T 
10 per oent. Conflicting resulta have followed the . 


experimental use of freeze-dried cornea ; success has 
only been achieved in the rat, where the amall size 


of the оогпев may enable a non-viable to aot. 
as в skeleton for the ingrowth of host bp 
hery. In rabbits such ingrowths would take 


, and may be too late to overcome thè opacity 
Freeze-dried 


grafted in dogs ; 
but these, like grafts of freeze-dried nerve which do 
not elicit the homograft reaction, may be successful 
merely because they provide a scaffold for cells from 
the living tissue. 

Plasma has been successfully freeze-dried for so 
long that the use of the dried product is accepted not 
only as equivalent but even as superior to stored 
неса plana. Repeated and thawing of 
plasma resulta in instability of plasma proteins, but 
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a single thawing may occur without loss of essential 
properties before freeze-drying. The useful life of 
dred plasma varies with the degree of secondary 
drymg, that is, with the residual momture content, 
and with the type of packing. The British trans- 
fusion bottle has an aluminium oep and a rubber 
washer ; since rubber is permeable to water vapour 
the vacuum is best replaced by & dry inert gas. In 
the United States the evacuated container is placed 
in & tin which 18 also evacuated. 

The volume under notice contains articles by fifteen 
authors, and deals with theoretical and practical 
aspects of freezing and freeze-drying of antibiotica, 
bacteria, viruses, blood products, milk and foodstuffs, 
and the preservation of living tissues. It also deals 
with the simple apparatus needed to apply freere- 
drying techniques to dead tissue for histological work. 
There are inevitable mequalities in the different 
articles, but the book should be read by all who use 
freezing or freeze-drying. Apart from the line- 
drawings and micrographs, the ulustrations are of 
extremely poor quelity. 8. T. Cowan 


BEGINNINGS OF A WELFARE 
STATE 


Studies In the Soclal Services 

By Sheila Ferguson and Hilde Fitzgerald. (History 
of the Second World War: United Kingdom Series.) 
Pp. ix-++ 367. (London: H.M. Stationery Office, and 
Longmans, Green. and Co., Ltd., 1954.) 22s. 6d. 
net. 


ROF. R. M. TITMUSS ends his penetra 
social history of the Second World War, “Prob- 
-lams of Social Policy", by saying, ‘The disturbances 
t? family life, the separation of mothers and fathers 
p from their children, of husbands from their wives, of 
pupils from their schools, of people from their recrea- 
tion, of society from the paths of peace... have 
left wounds which will take time to heal and infinite 
patience to understand". This present book, which 
although not written by Prof. Titmuss oonforms 
closely to plans made by him, is, like rta predecessor, 
a valuable contribution to our knowledge of family 
strengths and weaknesses, as revealed in a period of 
serious and prolonged strain; knowledge which is 
-vital to the wise ordering of social policy. Exoept 
for the study of the nuramg service, which, interestmg 
as it is, does not really fit into the pattern of the 
“book as a whole, the book is centred on the family. 
It starts with the family as it was in 1939, already 
reduced in size by the decline in the birth-rate during 
the previous half. , and therefore with fewer 
members +o call on for support and help in times of 
crisis, and discusses the strains to which it was 
subject—strains such as the dispersal of individuals, 
and, in bombed cities whole i the 
mobilization of husbands and fathers, the ''un- 
paralleled mobilization of women, and in particular, 
married women’’—and how they were met. 
Dislocation of family and neighbourhood life meant 


that there were many things which the family oould ` 


no longer do for iteelf, and what the family and 
neighbourhood could no longer do for themselves the 
State must help them to do. The growing recognition 
by the Government and its various departments that 
it must help the family bear ita responsibilities if 
women's efforts to “keep their homes together in the 
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face of every adveratty” were to be successful comes 
out in all the studies of which the book 1s made up. 
It is shown, for example, in the development of the 
emergency maternity service from a safety to & 
welfare measure, and in the new and extended 
functions which the Government assumed ш oon- 
nexion with the welfare of young children, both 
of which developments are here discussed at some 
length. Moreover, this participation by the State in 
family responaibility was, with gome hesitation and 
certein exceptions, offered to all famulies who onrod 
to take advantage of it; and these studies confirm 
the view expreased in “Problems of Social Policy”, 
that one of the most far-reachmg changes in sociel 
policy and administration which tock place during 
the war years was the increaamg readiness of the 
State to assume reaponaibility for warding off distress 
not only from the poor but also from all classes of 
society. Hence social service benefits came to be 
regarded by all concerned as among the rights of 
citizenship, a conception which is fundamental to the 
Welfare State as we know it to-day. 

In general, one gains the impreesion from these 
studies that “the social stability of families us & 
whole, and of the nation as & whole was, under tho 
circumstances, remarkable". Breakdowns inevitably 
occurred, however, and, as originally planned, this 
book would have contamed studies of at least three 
symptoms of family breakdown—the war-time in- 
creases in juvenile delinquency, divorce and illeg- 
itimacy. Unfortunately, limitations imposed by the 
publication time-table only permitted the inclusion 
of one study, that of illegitimacy. This provides the 
material for two of the most interesting chapters of 
the book, chapters which demonstrate that the more 
careful examination of relevant statistics may lead 
to conclusions about the nature and extent of a 
social problem very different from those genorally 
accepted. Thus, while the remarkably rapid rise in 
the number of illegitimate maternities from 26,569 in 
1989 to 64,743 in 1945 has led to generalizations 
about the lowermg of moral standards, especially 
among young people, the authors show that this 
contention cannot be supported if we relate these 
statistics to thoes relating to pre-marital conceptions. 
The war-time mse in illegitimate maternities was 
&ooompanied by an almost equally dramatic fall ın 
the percentage of irregularly conceived maternities 
afterwards i by marriage ; and, in fact, it 
was not until 1945 that the percentage of maternities 
conceived out of wedlock to all maternities rose 
above the pre-war figure. Moreover, when analysed 
according to the age of the mother, it was found that 
it was among the women over twenty-five rather than 
among ther younger sisters that the rise had taken 
place. No attempt is made by the authors to arrive 
at a confident explanation of the situation thus 
revealed ; this, they state, must await “a much 
more searching analys of all the social, economio 
and psychological factors concerned m contemporary 
attitudes to sex relationship and marriage’’. 

Despite Ња mconclusiveness, this sentence exem- 
plifles & breadth of outlook which is characteristic of 
the book qs а whole. Nowhere are war-tmme problems 
and policies studied in isolation; instead, we are 
oontmualky brought back to the oonsideration of 
fundamentals of social need and national policy. 
Hence, although the studies contained in the book 
are specific and limited, they are likely to be of 
long-term value to both student and administrator. 

M. P. HALL 
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YEAST TECHNOLOGY 


Yeast Technology 
By John White. Pp. xvi+482+17 plates. (London: 
Chapman. and Hall Ltd. 1954.) 55s. net. 


HIS volume makes a welcome addition to the 

already large literature of commercial yeast 

technology. The author states in his preface that it 

is largely the outcome of & series of papers oom- 

munioated by him to various journals, and in ite 
beers i 


repetition which could have bean obviated by more 
"part of this book is concerned with 


questions 

-of the product and biological oontrol. From a 
reading of these obapters it is obvious that the 
ierra Rafa о They could not 
- well be К euer Mead l сиы Scu 

beginner entering the field of commercial yeast 

on. Unfortunately, when the author strays 
Redon nad DR Rd e T 
sure. The chapters on yeast genetics and food and 
fodder yeasta, for example, should either be entirely 
and inadequate to be of any 
The treatment of brewers’ 


adequate. The 
contributed by Dr. O. 
that he has been hampered by lack of space ; but he 


given more details o to select his pitching 
yeasts and how to maintain his stook cultures in an 
active state. 
The main purpose of this volume is to describe 
the commercial manufacture of bakers’ yeast; and 
this 1s done with & wealth of detail in the early 
ee dc ee i ч 
m E E The remaining 
узен e m those on yeast genetios, food 
and fodder yeasts and brewers’ yeasts, are concerned. 
with such important subjects as yeast nutrienta, 
structure and consistency of yeasts, aspects of yeast 
ыы аера ор сова ош e 
. There are also сһарһегв on the effect of 
&eration an 


ture on yeast growth, and these 
wil repay sura stu 


The chapter on the microbiological control of yeast 
growth processes is well done; but m 
на edilen tha sulfur shania give fall details of 
how stook cultures of bakers’ yeast are maintained 
and how fresh cultures are selected. 

The information on the behaviour of bakers’ 
and should be studied by every bakar, even if 
It may prevent him from b 
the yeast manufacturer's door for his own mis- 
tales. 

The publishers are to be congratulated on the 
general make-up of this book; the quality and 
clearneaa of the various illustrations and diagrams 
are excellant and leave nothing to be desired. Apart 
from the criticiams which have been made—and 
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they are all of a minor character—this book oen 
be strongly recommended and should be acquired 
by everyone interested in this subject. 

Е. Banton-Waterr 


COSMIC EVOLUTION 


Stars In the Makin d 

By eolia Payne-Gaposchkin. Рр. xii+160+67 
plates. on: Hyre and Spottiswoode (Publish- 
era), Ltd., 1958.) 25s. net. 


DE early writings of Dr. Payne-Gaposchkin (then 
Cecilia Payne) provided much of the 
empirical knowledge that was used to test the theor- 


on stellar atmospheres, She has since become a lead- 
ing worker on variable stara. In the present book ahe 
ranges over a wider fleld and addresses herself to a 
wider clase of readers than in her previous writings. 
In doing so she reveals a talent for brilliant and 
stimulating exposition. 

Dr. Payne-Gepoechkin calls her theme the drama of 
oogmio evolution. In her first two chapters on “The 
Actors" she gives а vivid description of the physical 
variety of the stars and of the physical conditions of 
interstellar material. The next three chapters de- 
scribe “The Scene” that is witnessed by astronomical 
observation. In the reviewer's opinion, this ia the 
best part of the book and includes much information 


varying manner of their occurrence in different 
а Most of the collection of sixty-odd splendid 
plates at the end of the book, illustrate this 
section. Several important observational advances 
in the past two years would have permitted some 
statements to have been made in a more categorical 
form had they bean available when the book was 
being written. 

The “тыпа” rigelf has to be inferred from the 
analysis of this soene. Dr. Payne-Ga 
marshals the inferences that can be made about the 
ages of various astronomical systems and then seeks 
to show that other general indications are compatible 
with these in suggesting & oertain evolutionary 

Many of her ideas are in keeping with 


theory of the origin of double stars). 
would wish to see the ideas brought into closer rela- 
tionship with theories of stellar structure at one 
extreme, and with some theory of the formation of 
galaxies at the other, before venturing an opinion 
upon them. 
De Payne-Gaposchkin likens her 
Geka cy ions dns Mo, GF a fl по e 
array of still piotures displayed outside a cinema. 
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OBSERVATIONS ON THE COLLAGEN SYSTEM" 


By Prof. J. T. RANDALL, F.R.S.- 


Wheatstone Physics Laboratory and Medical Research Councll Blophysics Research Unit, 
King's College, London 


AE it is impoasible for one group of 
workers to examine more than a few funds- 
mental features of во com & biological system, I 
wish to emphasize the for an integrated outlook 
if we are to reach & proper of the 
nature, structure and function of connective tissues. 
The physicist, in thinking of connective tissues, 
almost automatically concentrates his attention on 
the structural properties of the fibrous collagen ; the 
biochemist likewise tries to characterize the protein 
by a precise analysis ог to determine, perhaps, what 
sugars are present in the ground substance. The 
histologists and pathologists are aware more than 
any of us that these are but faceta of the whole 
problem. Collagen fibres are & characteristic feature 
- of all connective tissues and their derivatives, cart- 
ilage, bone, and lymph nodes. But all connective 
tissues are composed of four main oonstituents : 
cells, fibres, matrix or ground subetenoe, and inter- 
cellular Яша. It is too often forgotten that the cell 
is the focus and origin of all tissues. If we are to 
reach a better understanding of the collagen system, 
more attention must be paid to the flbrogenio cells, 
to which the fibres ground substance im all 
probability owe their origin. Here I shall consider 
three main types of problem: first, same biological 
and biochemical studies of fibrogenesis; secondly, 
physical investigations of collagen structure by means 
of X-ray diffraction and the electron microscope ; 
and thirdly, the mechanism of precipitation of 
` fibrous collagen from $n vitro solutions. E 


Fibrogenesis 


` While it i is recognized that development of fibrous 
material oocurs outaide the oell, the origins and early 
fibrogenesis of collagen fibrils have remained unoer- 
tain since the tme of Schwann. Does the fibrous 
componsnt of the connective tissues originate within 
the cytoplasm of the fibroblasta, on the cellular 
surface, or in the regions which lie between the 
cella ? If the fibrils originate imn the intercellular 
medium, ib has to be decided whether they are 
formed or developed with the aid of a specific cellular 
secretion ; such a secretion may itself be precipitated 
in the form of fibrils, which later develop into 
much larger entities and bundles. Alternatively, the 
PME аео ee 

oellular medium to form a fibrous complex. 

By the use of the embryos of the fowl and of the 
rat, вай particularly m tiasue culture, the livmg 
fibrogenio cella have been examined by phase and 
oiné- Fixed cells have been studied mntecb 
and ag thin sections in the electron microscope, and 
cytochemical testa and biochemical assays have been 
carried out. Two types of structure have bean 
observed : cytoplasmic filaments - 100-500 А. m 
diameter, and cytoplasmic granules 0-5-3 u in sire. 
It is not known st present whether the filaments 
have any direct connexion with the cytoplasmic 
tubules and lamell® observed by other workers in 


* Bubstanoe of the 6th Procter Memorial Lecture delrvered in the 
nea в the Аш Meeting of She Leather: Trades, 
Oherntsia Amomation, Beptember $4. 


different types of cell. The filaments have been found 
m the four main types of cell associated with the 
rapid formation of collagen: in osteoblasta of the 
metetarsus periosteum and of membrane and endo- 
chondrial bone; in young osteocytes; in fibroblasts 
of tendon sheaths and the perichondrium; and in 
chondroblaste of hypertrophic cartilage. In the 
fibrous sheath of developmg bone, the young osteo- 
cytes contain these structures, and no clear division. 
can be seen between the cell boundary and the 
matrix. These observations are suggestive: but itis. 
not yet known whether the filamenta are collagenous ;. 
they may consist of some core material on which. 
collagen is laid down. Although the filaments are = 
characteristic feature of the fine-structure of fibro- 
ее л een Шун 
the 


Miss B. Vcn Jeden, Wig Ваш aê ifa 


These had been observed previously by Fell and 
others but largely ignored owing to the ease with 
which they may be lost in the fixation process. The 
granules may be seen most readily in the living cell. 
Detailed studies show that the granules are complex 
in structure, and shows the presence of 
polysaccharide after removal of lipids and glycogen; ` 
the granules also stain charactaristically for protein 
but do not respond to the Janus green stain for 
mitochondria. 


"From these and other observations it is reasonable 
to conclude that the granules are largely composed of 
an acidic polysaccharide—protein complex and show 
indications of phosphatase activity ; көе of 
the presence of other components and enzymic 
activities cannot at this stage be excluded. Bottle 
cultures of almost pure strains of osteoblasts are 
providing material for detailed biochemical inveeti- 
gation by R. H. Bmith. The granules may have & 
secretory function and be concerned either in the 
elaboration of the ground substance or of simpler 
molecular systems. There is at present no cannexion 
between the cytoplasmic granules and fllamente, but 
this possibility cannot be ignored. 


Structure of Collagen 


It is well known that oollagen fibres роввевв a. 
degree of structural organization found in few, if 
any, other proteins. About twelve years ago, electron 
microscope studies revealed an axial macroperiod of 
~ 640 A, which has since bean confirmed in collagens 
of widely different biological origin. This maaro- 
period has been found to be subdivided into a number 
of striations generally alternating m density. The 
maaroperiod has been confirmed by low-angle X-ray 
diffeaciton; ип вароо siadiad Ta press détail by Baas, 
High-angle X-ray studies reveal an imperfect fibre 
diagram which has been known for about thirty 
years. This diagram relates to the configuration and 
structure of the individual polypeptide chains or 
protoflbrils, ала differs in important ways from 
the characteristic diagram of the keratin~myosin— 
epidermin-fbrinogen group. Many models for the 
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protoflbril structure have been proposed, especially 
in reoent years, but no satisfactory solution has yet 


Although little is known about the structural 
arrangement within the 640 A. period, sub-bands of 
smaller sıze are frequently observed in electron 
micrographs. Р. M. Cowan, A. C. T. North and I 
have recently obtained some evidence from coherent 
and diffuse X-ray scattermg at small angles for the 
existenoe of a sub-unit of dimensions 220 A. along 
the fibre axis and 40-90 A. at right-anglea. Attempta 
are also being made by R. E. Burge to relate the 
electron microscope results to the X-ray resulta by a 
determination of the density function for unstained 
and unshadowed pictures. In undried native fibres 
thd unit also appears to be greater than that of the 
individual рохо. as shown by the equatorial 
reflexions of quite large spacing obtained recently by 
North. These reflexions are not observed if the fibre 
кун еы 

North has Oo ee HEN. 
angle diagrams by the technique of stretching ; 
resulta cannot be discussed in detail here. т Жее 
however, remarkable for two things. First, the 
improved diagrams point much more strongly than 
2r previously obtained to a helical ion of 

bofibrilar unit; it is the details of the helical 
ү ыы which are still baffling. Secondly, a 
оао Qf she Alice extanaihiiig with that denved 
{ш the Tow- Rud high анде disgréste support tho 
suggestion of Bear that two types of region exist m 
the fibre and that these regions differ in their degree 
of order. 

The absence of meridional reflexions between 
the equator and the 2-06 A. aro on the X-ray , 
diagrams of stretched specimens, and the relation- 
ship 1/3۰95 — 1/4:27 == 1/10-14 between the spacings 
of the strong layer lines, would be expected from a 
helical co with а unit repeating at heights 
of 2-95 A. and а pitch of either 10-14 A. or 4-27 A. 
The re i unit may consist of one or more 
residues. The 10 A. pitch could be produced by 
(1) а single chain having в lead of 10 A. and about 8$ 
ue e uu (ii) two intertwined helices each 

lead of 20 A. and about 8] units per turn ; 
d Зө er eed dee Gan Ger ar ce 
30 A. and 10 units per turn. (i) and (iii) each has an 
approximate peeudo-period of 30 A. and (ii) one of 
. 60 A. A 4 A. pitch might similarly be produced by 
one, two or three interwoven helices with leads of 
4 A., 8 A. and 12 A, ively. The observed 
. spacings have been indexed according to layer lines 
of в 30 A. period, but the fit is not exact. In practice, 
a helical structure may have a very long peeudo- 
period to which these systems of small layer-lme 
indices would be approximations. 


- Mechanism of Collagen Precipitation 

The. precipitation of oollagen from acid solution 
has been known for many years, and recent interest 
in the subject arises from the discovery that such 
precipitates may contain fibrils with substantially 
the same structure as the native materjal. The study 
of the conditions under which such fibrils are formed 
in vitro is likely to be of importance m the general 
study of fibrogenesis, on which we are engaged, and 
of long-obain polyelectrolytes. Broadly 
four types of precipitate have been found: (i) gels 
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which oontein no fibrils; (ii) fibrous precipitates of 
collagen induced by the addition of simple .salta or 
_ pH changes ; the detailed structure of these fibrils is 
very similar to that of native collagen; (ii) fibrous 
precipitates induced by the use of complex molecules 
(anions), such as acid glycoprotein, chondroitin 
sulphate, eto.; the periodicity of such fibrils is not 
characteristic of native collagen and ranges from 
2000 to 3000 A.; (iv) 1 small amounts of adenosine 
triphosphate are added to oollagen solutions, nob 
fibrils bus segments are produced of similar periodicity 
to the fibrils of (iii). А Б 

Е. О. Behmitt's laboratory has boen y oon- 
cerned in the study of types (iii) and (iv), and Е. O. 
Kelly has recently carried out interesting experi- 
mente on the interrelationships of various preci- 
pitates. Collagen molecules in acid solution at & 
pH of ~3 are probably random coils with a. net 
positive charge arising from the exoees of charged 
arginine, histidme and lysine groupe over the negative: ` 
carboxyl groups of glutamio and aspartic acids. As 
the pH rises to that at which precrpitetion may 
oocur, it is likely that the molecules become helically , 
coiled, under which condition roughly ane charge 
of each sign exists per turn of each chai of. the 

Mr. F. Booth and I have been imvestigating 
theoretically the conditions for the precipitation of 
long, thin, charged molecules, and it turns out that 
collision dynamics may be ignored and the problem 
investigated by a study of van der Waals and electro- 
static interactions. At the time, the helical 
model referred to above m which positive and 
negative charges alternate along the length of ths 
helix has not been completely worked out, but it is 
clear that the step-wise distribution of charge may 
be important. More detailed work has been done on 
the interaction of long thin molecules with a smooth 

distribution. If molecules attract each other 

relative positions, the resulting precipitate 
would have no ordered structure. On the other hand, 
if attractive forces exist only when the molecules 
are parallel to each other, the precipitate would be 
fibrous. Van der Waals forces will always tend to 
orientate neighbouring molecules so aa to brmg them 
parallel. 

An in feature of the models already studied 
is that, when the net force is attractive, there will be 
a turning moment tendmg to align the molecules, and 
this moment increases rapidly as the angle between 
the molecules decreases. I have recently shown 
experimentally that collagen fibrils of normal char- 
acteristics may be produced by nothing more oom- 
plicated than a change of pH. This adds weight to the 

ent that precipitates appear to be oon- 
trolled by the van der Waals and electrostatic inter- 
actions of neighbouring molecules. Thus & rise of pH 
reduces the net positive charge to the point where 
overall attraction and precipitation result. ita- 
tion by salt arises from drastically reduced Coulomb 
interaction, due to increased screening by the ionio 
double layer. 

In the more oomplex instenoes of fibrous-long- 
spacing and segment-long-spacing precipitates, we 
must be careful not to assert that the interaction 
resulta in a purely oollagenous precipitate. This 
seams highly unlikely, and the evidence at present 

that these systems are complexes of collagen 
with an interacting anion. 

It seams significant that structure in great variety 
exista in all these precipitates, and it is not un- 
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likely that the phenomenon of structure arises 
from some as yet unknown peculiarity of collagen. 
The details of structure depend more on the nature 
and stereochemistry of the interacting moleoules. 

In concluding this account it is a pleasure to pay 
tribute to the enthusiastic efforts of the colleagues 
whose work I have largely described, and the 
invaluable support of the technical staff of the 
laboratory. 
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TREE GROWTH ON ACID SOIL 


JOINT веввіоп of Sections K (Botany) and K* 
(Forestry) of the British Association devoted the 
whole day at Oxford on September 7 to & symposium 
on “The Interactions between Acid Soils and Forest 
Trees". Biologists whose joint research interests 
covered a wide variety of subjecta combined with prao- 
tical foresters in an attenrpt to solve, or at least to re- 
state in simpler terms, the problems of establishment 
and mamtenanoe of forests on heathy and peaty soils. 
Mr. M. V. Laurie, chief research officer of the 
Forestry Commission, opened the discussion by 
presenting the forester's point of view, based n 
the thirty-flve years experience of the Commission. 
He pointed out that much of the land at present 
available for reafforestation in Britain is acid and 
that two classes of problems therefore exist. Firat, 
the problems concerned with the effecta of acid soil on 
the esteblishment and growth of trees ; and secondly, 
those concerned with the effects of the trees them- 
selves upon soil fertility. Soil is the working capital 
of the forester and he has therefore a duty of main- 
taining it, undiminished in productivity, in perpetuity 
while produomg the mght сгор of the highest quality. 
On the land available, the solution of the problems 
of tree establishment consumed mush of early 
effort of the Commission.  Prelimmary treatments 
such as ploughing, draining and the application of 
fertilizers are effective on many sites; but the degree 
to which they are valuable and the magnitude of 
the improvement in tree establishment that they 
produce are not easily predictable. The full inter- 
pretation of the results of early succeases and failures 
demanda not only long-term experiments on a large 
soale bub also the oo-operation of experta. The 
effectiveness of mixtures of Sitka spruce and Japanese 
larch or pine, the beneficial effects of broom on spruce 
growth and the universally adverse effect of heather 
on all tree species must be interpreted by ecological 
experimentation. The stimulation of many species 
рев on sites where lime and nitrogenous 
fertili are ineffective requires the co-operation of 
hymiologiste and microbiologists for explanation. 
icrobiologists, too, must assist in helping to 
determine the rival claims of organio manures and 
composts as against balanced applications of arti- 
floials. АП these problems concerned with forest 
establishment are in the process of being solved with 
the help of specialista, but the long-term question of 
fundamental mportance—the effect of trees on the 
sol—remains. 

The vigorous forests of young conifers which have 
been established are undoubtedly changing the soil. 
In the place of the much modified heath soils, acid 
woodland mor with a deep layer of needles is being 
produced. It is held by many ecologists that mor 
conditions lead to serious soil degeneration. Two 

ints must be considered in this regard. First and 
oremost, the demand for timber is mainly a demand 
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for pine and spruce. A supply of poor-quality hard- 
wood, even if such a crop prevented mor formation, 
would not be economic. Secondly, it would seem that 
what we belisve to be natural northern coniferous 
forest exista almost exclusively on mor or podsolized 
soils as a self-regenerating natural forest. 

Dr. а. W. Dımbleby, of the Department of 
Forestry, Oxford, was opposed to the view that mor 
conditions should be allowed to develop in newly 
established foreste. He stated that podsol and 
its attendant raw humus layer form an undesirable 
medium for the growth of forest in Britain and it ів, 
moreover, avoidable. Dr. Dimbleby described the 
work of & research team in Oxford which had under- 
taken fundamental research on many aspects of tree 
nutrition. The team concentrated ite attention 
on areas in Yorkshire, where tree establishment on 
high-level heather moors is beset with great diffloulty. 
It has often been stated that those moors are & 
natural ecological climax. This view has been shown 
to be erroneous by the study of the soil surfaces and 
profiles beneath bronze-age earthworks. On the 
surface below these artificial mounds, charcoal of 
birch and oak is found on the sites of hearths. The 
soil surface is rich in the pollen of hazel, oak, lime 
and alder and ing in.heather pollen. The soil 
pu ee лн en the 

deed, the podsol profile of the heath goes over the 
top of the earthworks and is undoubtedly of more 
recent development. The vegetation and the soil 
have undergone а from mixed deciduous 
forest on brown earth to heath on podsol since 
bronze-age times, and evidence suggests that man’s 
activity in cutting, burning and grazing is the cause. 
Nowadays, when burning and grazing are prevented, 
birch and pine may seed themselves into the heaths. 
Of these, birch becomes established, ite roots break 
through the iron-pan of the podsol and ita leaf litter 
and the detritus from associated planta convert 
heather mor to mild humus so that a forest soil with 
a vigorous fauna becomes established. Pine, on the 
other hand, fails to break the pan, and the mor 
conditions and bed drainage are exaggerated, and 
acidity and poor nutrient status are maintained. 

The effects of birch in this sequence are essentially 
similar to the effects of soil treatment. Ploughing 
causes breakage of the pan and improves drainage 
and aeration. Mulching and manuring temporarily 
simulate the beneficial nutritional status of mull. If 

ine is planted this improvement is reversed; and 

ing and podsolization develop with the acoumu- 
lation of deep needle litter in which vast stores of 
minerals, which would otherwise be available, are 
locked. 


The beneficial effecta of birch and other species 
under which brown earth develops oan probably be 
mn interpreted in terms of the behaviour of their 
i during breakdown. The cellulose in the walls 
of the mesophyll of heather and mor-producing 
species is protected from breakdown by resistant 
layer of a tannin—protein complex which is laid down 
upon. them as they die. This is usually lacking in 
species not producing mor and, indeed, admixtures 
of birch litter or extracta of it can be used to stimulate 
breakdown. of mor. 

Prof. L. G. Romell, of Sweden, who was guest 

, discussed the formation of mor. He pointed 
out that the humus turnover in mull soils is not 
faster than that in mor, and indeed the amount of 
organic matter is-often higher in tham. Moreover, 
when mor is iBolated and stored, loss of orgavio 
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matter and release of available nitrogen occur. The 
form of the curves relating these changes with time 
of storage is such ag would be expected when a 
material high in nitrogen content is available for 

ition. The application of lime to decom- 
posing mor in storage increases the rate of loes of 
organio matter but decreases the rate of release of 
available nitrogen. The immobilization of nitrogen 
in the presence of limo is due in part to reaction of 
ammonia with quinoid complexes in the humio 
matter, 

The examination of & mor profile shows it to be 
characterized by в great concentration of roots, 
mycorrhizas and myoelia. Acidity is not, however, 
в diagnostic character of mor because mull may have 
a similar pH range. In beech soils, mor develops 
inevitably as the foresb ages, во that liming and 
forest treatment cannot arrest the change from mull 
to mor. In the time of P. E. Muller (who first used 
the terms ‘mor’ and ‘mull’ in ther present sense) 
mor was widespread in Denmark; now it is rare. 
The old beech stands are and in the young 
foreste mull exists in ite stead. Similar 
between mor development and the age of stands are 
found throughout the spruce foresta of Sweden. 

The factors affecting the development of mor have 
been analysed by ecological experiment. Addition 
of nitrogenous manures causes stimulation of ground 
flora and tree growth on mor soil. Other fertilizers 
have little effect. The death of trees from natural 
causes or felling is followed by в quick response, and 
dense ground flora develops. Trenching experiments 
where roota are out have similar effects, producing 
dense ground flora, high р апа phosphorus 
content of vegetation and the of the 
mor proflle. АП ыш arberhhenal AER. taken in oon- 
junction with estimates of the release of available 
nitrogen during storage, indicate that the prime 
factor in mor formation is nitrogen starvation. The 
intensification of competition for nitrogen by roots 
and mycelia as a stand ages leads to formation of mor, 
decrease of ground vegetation and slow growth of 
trees. Such a view of the mechaniam of formation of 
mor, although it runs counter to many &ooepted 
um ee Msc. eee a 
experimental data. 

The wide experience of Prof. Romell and the 
intensive researches of the soil nutritional team 
described by Dr. Dimbleby seemed, therefore, in full 
agreement ing the relative productivity of 
mor and mull and the need to prevent development 
of mor. Suitable sylvicultural measures could prevent 
ita development, and these were dealt with m sub- 

ent discussion. 

. 8. D. Garrett described work done at the 
„Botany School, on the microbiology of 
acid войв with respect to soil-borne disease. He took 
two examples where there is an apparent correlation 
between pH and intensity of disease. Both in the 
case of Fomes annosus butt-rot of pines and spruces 
and in Pythium disease of seedlmg roots, disease is 
lees intense in acid than in alkaline soils. The 
diminution of the damage caused by Fomes on acid 
soils can be ascribed to an effect of pH upon the soil 
mioro-flor& rather than the pathogen or host. 
Fomes spreads inside and along the surfaces of living 
roots and passes from host to host by root contact. 
Rapid advance along the root-surface, leading to 
аыл disease, is posable on alkaline soils, 
because Trichoderma viride, a virulent antagonist of 
Fomss, is absent. On acid soil only an internal 
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spread of Fomes is possible, and the disease is of leas 
importance. Pythum diseases of seedling conifers 
are also leas intense on acid soils and m this respect 
they contrast with similar diseases of crucifers. The 
effect of pH. may here be ascribed to a direct effect 
on the host and not upon the pathogen. The 
ecological optimum of conifers lies on the acid side 
GE нашу ашы sey rue НН Оша ор зо 
80. 

Although these examples illustrating the causes of 

пише Op (Сөн M ru once win БОП conditions 

simple when the final concluaions are reached, 

are based upon wide ecological surveys in which 

apparent correlations, many of them spurioualy 

giving the impression of causation, are observed. 

Such observations must be followed by detailed 
controlled plot and laboratory experimenta. 

Dr. J. L. Harley, of the Department of Botany, 
Oxford, also discussed soil microbiology in an. 

+ to fis work on the physiology of mycorrhiza 
done in Oxford into its ecological perspective. The 
concentration of roota and mycelia in the mor 
profile described by Prof. Romell is easily obsery- 
able in beechwoods in Britain. Estimates of weights 
of absorbing roots in various horizons of mull 
and mor confirm the imtense colonisation of the 
F and Н layers of the latter. These roota are mainly 
mycorrhizas and are completely clothed in в tissue 
of fungus through which all nutrients entering the 
tree must pasa. Observations on spruces by Wilde 
in Атетов and on beech in Oxford show that similar 
subsurface aggregation of roote oan be induced by 
treating even highly nutritive soils with exoeemive 
surface layers of organio material Following the 
aggregation of rootm, starvation symptoms can 
d . The conditions in which myoorrhizal roota 
show their greatest development are these conditions 
of intense competition for nutrients. It is poasible 
with beech, sa has been shown in Sweden and 
America for pine and spruce, to vary the intensity 
of mycorrhizal infection by arranging a deficient 
supply of nutrients in the soil while ensuring rapid 
photosynthesis and carbohydrate production. The 
ecological conditions of intense mycorrhizal formation 
are those in which growth-rate may be small, Indeed, 
&n inverse correlation of growth and mycorrhizal 
infection ia often observed in natural conditions. 
Such correlations provide no evidence concerning 
the functioning of mycorrhizal organs, which must 
be sought in laboratory experiments. 

If conventional physiological methods of studying 
nutrient absorption by roota are applied to myoor- 
rhiral roots, ib is readily shown that they acoumulate 
salta in their tissues. The rates of accumulation of 
phosphate, ammonia and the alkali metals are rapid, 
and the mechanism of absorption is linked with 


temperature, oxygen. 
metabolic poisons. It is very rapid in oxygen oon- 
centrations approximating to that in air and, in some 
conditions, is closely correlated with oxygen oon- 
sumption in respiration. Comparisons of the.rate of 
absorption of minerals by mycorrhizal and , non- 
mycorrhizal roots of beech and pine show greater 
rates of accumulation into myoorrhizas of all salts 
tested. The mycorrhizas may therefore compete on 
more level terms than uninfected roots with the 
mycelia and other roots in the вой. The primary 
destination of the salta absorbed is into the 

and phosphate in particular accumulates in the fungal 
layer at first, so that during absorption the supply 
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of phosphate to the host tissue ів no greater in 
myoorrhixal than non-myoorrhizal roots. 

Two mechanisms have been studied by which the 
ions trapped by the mycorrhizal sheath of fungus can 
be made available to the host. First, it has been 
Bhown by direct observation and photographic record 
that beech mycorrhizas have a life-period of about 
eıght months only. Hence there is a periodic release 
of mineral-rich organio matter into the actual rooting 
region of the host. Secondly, there is in the tissues 
a metabolio turnover of phosphate, sensitive to 
oxygen and temperature, the net reault of which is 
the movement of phosphate from fungus to host 
during periods when the rate of uptake is low. Henoe, 
during periods of rapid release of minerals from newly 
fallen litter, nutrients may be trapped and aocumu- 
lated in the fungal layer of myoorrhizal roots and, in 
the subsequent periods of slower mineral release, 
is c. ore зше кшш ге 

ratory physiological experimenta, 
therefore, are providing в credible picture of the 
functioning of myoorrhizas in ecological conditions. 

Dr. L. Leyton, of the Oxford Forestry Department, 
described detailed work on mineral nutrition of 
conifers which has been carried out in the same areas 
as that described by Dr. Dimbleby. His description 
of the вой of sitka spruce forest in Yorkshire 
was y oomparable with that m e 
speakers, aad his analysis of mor and 
emphasized the deficiencies of available soil тше, 
especially of nitrogen. Significant incteases of growth 
were obtained by the application of nitrogenous 
manures, and little increase was obtained with phos- 
phate. Dr. Leyton described the technique of analysis 
of foliage to determine the nutrient status and 
mineral deficiencies of the site. On untreated soils, 
needle weight and content are positively 
correlated, and the effects of the use of nitrogen 
fertilizers, removal of heather and mulching owe 
their efficacy in promotion of growth to inarease of 
available nitrogen. Application of phosphate only 
affords a secondary stimulation. 

The humus layer contains as much as 2 per cent 
of dry weight as nitrogen, во reasons were sought as 
to why this is not made available. Calcium deficiency 
is very marked, and it is poasible that microbiological 
activity is limited by this factor. On the other hand, 
the soils in question are often water-logged in winter 
and dried out in summer. This adverse water 
may be counteracted by mulching, which results in 
в rapid increase of microbiological activity in the 
rooting layer. 

The method of needle analyms has proved very 
valuable in this study, for it oan be used to predict 
as well as to follow the effecta of soil treatments on 
trees of any mse. In all cases where treatments 
improve growth, an immediate response in needle 
oolour and weight preoeeds increased growth. The 
needles of the following year’s orop are laid down in 
the buds of the current year, so that although 
immediate growth response to treatment is not 
observable, the constitution of the needles provides 
а satisfactory basis of prediction of growth in the 
future. 


With these seb papers as & the whole 
subject was discussed. Prof. Romell pointed out that 
the effecta of liming are complicated because of the 


stimulation of white rob fungi above pH 4:5, and the 
lack of affect of lime treatments mentioned by Mr. 
of nutrients by them. He asked about the stimulation 
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of turnover in mor by hardwood litter, and Dr. 
Dimbleby and Mr. Murphy stated that ib can occur 
and is associated with morease of faunal activity. 
Dr. Qc Libr ke gtrongly in favour of developing 
Алар tees рор bat Mr. Hiley emphas- 
ired ied n adequate of conifers would 
encourage ground flora, the detritus of which would 
have the required effect of reversing the tendency to 
formation of mor. He also described how mor 
develops under old osk stands and how felling of 
such stands and replanting with conifers may give 
rise to mull with an Ozals and Rubus ground-flora. 
Dr. Harley pomted out that such a change might be 
the result of felling and planting rather than an 
effect of the conifers themselves. Mr. Laurie showed 
that there are still untouched problems concerning 
the factors leading to the aggregation of roots во 
characteristic of mor. He asked if some of the known 
effects of mycorrhizal and other fungi on the growth 
and branching of roots could be a factor in the pro- 
ceas. Dr. Harley and Dr. Leyton suggested that a 
study of oxygen supply and water supply in the 
surface soil layers would ER | a better 
first де рын to these as both these 
a a affect seed жыгышы lee, Prof. 
earsall, who was in the char, commented 
maa although there was clearly evidence that many 
of those present disagreed on various grounds with 
the planting of conifers on many sites in Great 
Britain, no battle had developed on this subject. 
The first problem in reefforeetation, he said, is to 
make difficult sites productive and then to ensure 
that their soil tends to change towards mull rather 
than away from it. Britain is в region of brown 
forest soils, and present policy should be to re- 
establish them. No doubt it was felt that such a 
discussion would lead the meeting away from biology 
into economics, for in spite of this challenge no 
battle developed. 
Mods meeting was & highly successful discussion of 
уэе Ын subject, and indeed was a hard 
vé day's vork fr ae who took part. 


ANIMAL BEHAVIOUR 


T the recent meeting of the British Association 
in Oxford, Sections D (Zoology) and J (Psycho- 
logy) held a joint discussion on “Animal Behaviour", 
which was attended by some four hundred members. 
The discussion dealt with the study of animal 
en M M. 


Ee уе who follow his lead. 'These investi- 
y refer to themselves as ethologists, and 
Wo mo ivo pipes presented some of the features 


of their method, gome of their findings, and some of 
their theoretioal oonoepta. The third paper was given 
by a peyohologist, who оопа some of the 
relations between ethology and psychology. 

Dr. N. Tinbergen (Department of Zoology and 
grs a аир University of Oxford) opened 
the ion with & paper on the bearing of the 
ethological study of animal behaviour on the study 
of human behaviour. He began by stressing the need 
for restraint in making comparisons between animals 
and men, and by saying that, in his view, the 
importance of Lorenz's work, and of ethology 
generally, lies not so much in any new theory of 
behaviour that has been put forward as in its par- 
ticular type of approach. This approach sets great 
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store on careful observation and description of the 
behaviour being studied ; on qualitative analysis aa в 
prerequisite of quantitative measurement; on study 
of the whole behaviour in question, not merely of 
one particular part or phase or aspect; and on the 
preservation of a per balance between study of 
the causation of viour and study of ite evolution 
&nd gurvival value. 

He then discussed certain aspects of the study of 
inborn behaviour—behaviour “as it appears before 
conditioning and other in". 


each of which is characterized both by ite causes (in- 
ternal and external) and by гів overt motor-pattern. 
Ethology investigates both characteristics. oon- 
nexion with the begging response of the herring gull 
chick, for example, it has been shown, in relation to 
the stimuli, that, in eliciting the begging response, 
the red patch on the parent’s beak (or a similar 
patch on а cardboard dummy) 18 of great importance, 
and that here, as elsewhere, “only very few of the 
receivable outside messages are influential" ; and it 
has also been shown, in relation to the response, that 
it is an innate motor-pattern, smoe it is exhibited 
before the chick can have practised 1 and is non- 
modifiable and difficult to condition. 

Similar studies of human behaviour are far more 
° difficult, and often inadmiasıble. Yet there are 
perhaps indications of inborn mechaniams—specific 
responses to specifo stimuli—in oertain anti-predator 
reactions of human beings, in the infant’s reaction 
to the mother’s smie, and in other behaviour 
patterns. 

Dr. Tinbergen also referred to ethologioal work on 
motivaiion. The motivation in & move- 
ment oan be recognized, he said, by the form of the 
movement, by the effect of the movement and by 
the speoiflo factors a ing its oocurrenoe. Often 
there is mixed or ambivalent motivation, as in the 
alternating movements of attack and escape to be 
seen in animals and in boxers. There are also ‘dis- 
Placement activities’. These are patterns of bebaviour 
tint do nob balang to ‘the mote рап ihe 
instinct that is activated at the moment of obeerva- 
tion"; they are expressions of some other instinctive 
drive, and they act aa outlets for a surplus of 
motivation, the discharge of which through the 

normal paths is in some way prevented—as when 
. the aroused but baulked fighting instinct of domestic 
cooks finds an outlet in food-peckng movements. 
Although displacement activities are by no means 
rare in man, and may well have an important bearmg 
on neurotic behaviour, they are not aa easily identified 
in man аа in animals, because, whereas a true dis- 
placement activity is always an innate pattern, in 
human behaviour learned patterns, like lighting a 
cigarette, or handling keys or handkerchief, also 
often function as outleta for displaced motivation. 

In the second paper, Dr. R. A. Himde (Ornitho- 
logical Field Station, Department of Zoology, 
University of Cambridge) sketched five of the ways 
in which learning modifies inborn behaviour— 
“behaviour which appears without previous specific 
practice”, as, for exam the ‘mobbing’ response of 
ohaffnches to owls, ich is elicited by a stuffed 
tawny owl in young chaffinches that have never seen 
an owl. 

First, learning brings about changes in the stimul 
that elicit a particular inborn response. Many stadies, 
such as those of Wallace Craig and of W. H. Thorpe 
and F. G. W. Jones, mdioate the importance that 
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early experience may have in the development of 
behaviour that appears at first aight to be inborn. 
A particularly dramatic example of the effect of 
learning on the stimuli eliciting в response is 
vided by ‘imprinting’, as when the greylag 
follows, and behaves towards, the first relatively 
large moving object that ıt sees as though rt were ita 
parent. In Dr. Hmde's view—and in this he differed 
from Lorenz—this process is probably not funda- 
mentally different from other forms of 1 

Secondly, learning affects the stimuli which “guide 
the orientation of behaviour". Here only a few cases 
have been analysed; but, kay ana бели битир 
Tinbergen has shown that the digger wasp makos 
‘locality study’ on leaving its nest, and eatin he 
position of the nest m relation to certain landmarks 
(a ring of pine cones in one experiment); with the 
result that, if the landmarks are moved, the wasp 
repeatedly goes to the new position that they 
indicate, not to the real nest. 

Thirdly, learning sometimes: changes the motor- 
pattern of inborn - behaviour. Such modification 
(exoept in the intensity of the response) is rare, if 
not impossible, in the inborn movements used by 
animals-in looomotion, preparing food, nest-building, 
fighting, courting, and so on; but it occurs exten- 
sively in the movements underlying vocal utterances. 
The bullfinch, for example, oan be taught to add 
whole new tunes to ite repertoire. 

соо there is the question of changes, due to 
learning, in cohsummatory stimuli—the stimuli to 
whioh the somal is particularly responsive while 
carrying out the instinctive or consummatory act in 
an inborn pattern of behaviour: Little is yet known 
about this kind of modifloation, but it would seem 
that ib must be involved in ‘imprinting’, ahd must 
also be related to ‘secondary reinforcement’ as under- 
stood by Hullian learning-theorists. 

Fifthly, Dr. Hinde referred to changes in responsive- 
neas to & constant stimulus, and, particularly, to his 
work on the waning of the ‘mobbing’ response in 
adult ohaffinohes confronted with a stuffed predator: 
It has been shown, he sed, that underlying this 
waning of responsiveness there are two 
proceases—one more or lees independent of the 
stimulus and subject to fairly rapid recovery, the 
other specıflo to the stimulus and producing a more 
or leas permanent decrement—and probably a third, 
which is linked to the stimulus and subject to rapid 
recovery. 

In the ee ee Dr. Hinde directed 
attention bo aspects of behaviour, which, he 
said, “аге brought home rather more forcibly to the 
field ethologist than they are to the bora 
psychologist”. These were: (а) that the nature, ав 
well as the complexity, of the things an animal oan 
learn seam often to be determined by ita oon- 
stitution ; (b) that learning often occurs in animals 
without any of the conventional rewards, such aa 
food, water or escape from pain, and in circumstances 
where ‘һе perception of a particular situation seems 
to act as & reinforcing agent”; and (c) that animals 
are curious, and the analysis of this curiosity is “one 
of the most urgent problems awaiting both ethologist 
and peychologist”’. 

ikke brag 


To Prof. R. Knight 
T eae 
of discussing aspecta of ethology that ud ot of 
special interest to peychologista. He began by 
referring to matters about which ethologiste and 
paychologista are agreed. Thus they both accept the 
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comparative study of behaviour, including the oom- 
parison of animal and human behaviour, as possible 
and usefoL In 1951 Dr. Ti wrote of “the 
almost universal misconception t the causes of 
man’s behaviour are qualitatively different from the 
causes of animal behaviour’, and no doubt this 
belief still has ite adherents ; but paychologists, no 
lees than roologiste, may now be taken to accept the 
view that the comparative method is as appropriate 
in the study of behaviour as in anatomy, embryology, 
phymology or biochemistry. Again, both peyoho- 
logists and ethologista proceed on the principle that 
behaviour, m De’ Hi Hinde’s words, “w mediated by 
the nervous system, and every particular pattern of 
behaviour is mediated by & particular nervous 
mechanism or pattern of nervous activity”. 

The main differences, Prof. Knight suggested, 
between ethologista and many peyohologista, especi- 
ally American psychologists, relate to theory. Some 
of the diffloulties that psychologists see in Lorenr's 
theoretical have been expressed by D. O. 
Hebb and (though he is not himself a psychologist) 
by D. 8. Lehrman, of the American Museum of 
Natural History. 

Three of these difficulties may be put in the form 
of questions. First: Is the ethologiste' use of the 
comparative method sufficiently strict ? It would 
appear that Lorenz and Dr. Tinbergen do not always 
confine their comparisons to what is truly homo- 
logous, but are sometimes apt to assume that 
fumotionally similar behaviour patterns must be 
caused by fundamentally similar mechanisms ; 
whereas in fact there is plenty of evidence that, at 
different evolutionary levels, functionally similar 
behaviour patterns often depend on mechanisms 
that are very different in origin and fundamental 
structure. 

Second: Are the ethologista’ criteria of innateness 
satisfactory ? They ascribe innateneas to all behaviour 
that appears without previous specific practice, and, 
in particular, to any behaviour pattern that appears 
in animals that have been raised in isolation from 
fellow-members of their species and prevented from 
performing the particular pattern in question. But, 
as Lehrman. haa pointed out, an anrmal isolated from 
others and prevented from practising a particular 
behaviour pattern is “not necessarily isolated from 
the effects of and eventa which contribute 
to the development of the particular behaviour 
pattern” ; and cases (for example, the nest-building 
of rats) can be given of behaviour which 
satisfies the ethologists’ criteria of innateneas but is 
demonstrably dependent on the animals’ previous 


experiance. 

Third: Are the ethologists on the wrong tack in 
looking for unitary, autonomously developing be- 
haviour patterns ? For heuristic and other reasons, 
many peyahologiste are averse from an approach 
which regards the development of behaviour as 
involving the maturation of speoiflo behaviour 
patterns and of вресійо mechanisms underlying them. 
They prefer an approach which, while acknowledging 
the importance of the physical growth of various 
structures, regards the development of behaviour as 
& process in which ab each stage new patterns of 
nervous activity, and consequently new patterns of 
behaviour, emerge from interaction within the 
organism and between the organism and its environ- 


gre 
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said that, in his view, Lorenz'a theoretical scheme 
has greatly stmoulated, clarifled and smplified tho 
study of behaviour. He referred particularly to ita 
concept of the ‘innate releasing mechanism’, to ita 
division of behaviour into flexible appetitive be- 
haviour and the relatively rigid consummatory act, 
and to ite distinction between ‘directing’ and 
‘releasing’ stimul. He also said that, although 
Lorenx's theory does take considerable acoount of 
innate or inborn behaviour, it 18 not anti-learning ; 
indeed, it not only accepts the usual kinds of learning 
but also adds another—'‘imprinting’. Prof. С. W. 
Valentine (formerly of the Department of Education, 
University of Birmmgham) said he wished to make 
it clear that not all psychologists, particularly in 
Great Britain, are unsympathetic to the idea of 
instinctive drives and inborn patterns of behaviour. 
Although the word ‘instmot’ has for many years 
been under & ban in American peychology, it is now 
beginnmg to reappear, and innate impulses and 
actions, a8 well as other constitutional factors, are 
receiving increasing atterition in recent American 
work in educational and developmental paychology. 
Prof. T. H. Pear (formerly of the Department of 
Psychology, University of Manchester) weloomed 
ethology and ite experimental fleld-studiee of birds 
and a variety of other anmnals as helping to "break 
the domination of psychology by American laboratory 
studies of the rat"; but, while psyohologista are 
right, he said, to be interested in animal behaviour, 
they must not let this mterest so obsess them that 
they negleot the study of “civilized and sophisticated 
men and women". - Rex Кміонт 


PAUL SABATIER, 1854—1941 
By Pror J. R. PARTINGTON, M.B.E, 


UL SABATIER, the centenary of whose birth 

fell on November 5, was born of a modest family 

in Carcassone in 1854. In 1874 he passed high on the 
lista in the entrance examinations for the Ecole 
Polytechnique and the Éoole Normale Supérieure. 
His place (fourth) on the list of the Normale was 
higher and he chose to go there. In 1877 he was top 
of the list of graduates in his class. After a year as 
fessor at the Lyoóe at Nimes, he had the good 
ortune to become assistant to Berthelot at the 
Collège de France, where he took his doctorate in 
1880 with a thesis on the metallic sulphides. After a 
year at Bordeaux, he became assistant professor of 
physics, and in 1883 of chemistry, at Toulouse, 
becoming professor of chemistry there in 1884 at the 
early age of thirty. In Toulouse, in spite of an offer 
to succeed Moissan at the Sorbonne іп 1808, Sabatier 
stayed for the rest of his life, and died there on 
August 14, 1941, aged eighty-seven*. He became 
dean of the faculty of science in 1905. He was an 
excellent and very popular teacher, and long after 
his retirement, in fact nearly to the end of his life, 
he continued to lecture. He became correspondant of 
the Academy of Scienoes in 1901 and the first non- 
resident member m 1918. He waa Nobel laureate in 
chemistry in, 1912, Davy medallisb of the Royal 
Society in 1912 and foreign member of the Society 
in 1918, doctor honoris oausa of the University of 

* " 
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раан in 1926, and Frenklin medallist in 

1938 
. Sabetier’s early work was in physical and inorganic 
chemistry, some of it in collaboration with his pupil, 
Jean Baptist Senderens. He ‘first obtained pure 
hydrogen disulphide by vacuum distillation in 1886, 

discovered new metallic nitrides, and studied nitroeo- 
disulphonio acid. He also made thermochemical 
measurements. His most famous work, begun in 
1887 and oooupying him for thirty years, was а 
study of the applications of heterogeneous catalysis 
in organio chemistry, of which he published в sum- 
mary in his book, “Та Catalyse en Chimie Organique", 
1812. esta li ретти had long been used as a 
contact mass, the associated Dutch chemists in 
1796 had found that alcohol vapour when passed 
over heated alumina is deoo into ethylene and 
steam, little or no application of catalysis in organio 
reactibns had been made. Sabatier became interested 
in this field by Mond’s work on nickel carbonyl, and 
ha asad nickel. d vall Аз Stier finely divided wots 
such ag copper, as catalysts. 

: At that time there were two theories of hetero- 
geneous catalysis. Faraday in 1833 had suggested a 
physical theory that one or more of the reacting 
gases was condensed by attraction on the surface of 
the metal. William Charles Henry in 1886 and de la 
Rive in 1838 had proposed a chemical theory that 
intermediate compounds, for example, oxides of 
metals, were formed and decomposed. Sabatier soon 
proved that the specific action of catalysts strongly 
oe the chemical theory. He showed that 

ifferent contact masses produce different reactions. 
Formio acid va passed over heated zino oxide 
gives only hydrogen and carbon dioxide, but when 
passed over heated tutanium oxide it gives only steam 
and carbon monoxide. Chromio oxide can aob both 
in oxidation and in dehydrogenation and dehydration 


reactions. Heated alumina deco aloohol into 
ethylene and steam, metallic moly um and zino 
oxide decompose i$ into acetaldshyde and hydrogen. 


Sabatier postulated the formation of different inter- 
mediate compounds, each with its own mode of 
decomposition, and he also clearly recognized that 
some organic reactions are reversible; and in cases 
° where intermediate compounds cannot be isolated, 
there may be a production of surface compounds 
(ehesnisot aon) thus linking the two theories of 
catalysis, the physical and chemical Recent work 
has largely confirmed his views. 
' BSabetier's catalytic hydrogenation technique, 
carried out with relatively simple apparatus, was 
applied to the preparation of & large number of 
organic compounds. Не clearly saw the technical 
importance of his work and took out several patenta ; 
but for some reason he did not extend the method 
to h ‘tion in the liquid phase. This was first 
studied by Ipatiev and led to & revolution in the fat 
industry by the hydrogenation of oils with a nickel 


catalyst. 

Babatier was responsible for opening out & new 
` field in organic chemistry, and his clear appreciation. 
of the importance of physical and inorganico chemistry 
in that branch of the science was moet fruitful. The 
influence of his great master, Berthelot, with his 
wide interests, waa clearly apparent in all Sabatier’s 
work, and infused new life into organic chemistry at 
:& time when it was becoming 

Sabatier’s personal qualities were greatly appre- 
ciated by his colleagues. Although able to lecture anly 
in French, he waa always weloome abroad. He was 
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ove of the great school of French chemista, and his 
contributions to the science were both extensive and 
important. The centenary of his birth was marked 
by commemorative meetings held in Toulouse during 
November 4-5. 


А 


OBITUARIES 


Mr. J. P. Bushe-Fox, C.B.E. 


JoomrLyN Prunxer Вонне-Вох died on October 15 
at the age of seventy-four, having been ailing for 
some time and unable to take part in archmological 
affairs. Arohsology had been his great interest m 
life and the subject of his Jife-work. education at 
Bt. Paul's School, with its flne clasmcal tradition, 
influenced his choice of field, and it was to Romano— 
British archwology that he turned, after a brief 
interlude in Egypt. 

He was one of the ablest of the young men wham 
Haverfield gathered about him for the initial explora- 
tion of the Roman site at Corbridge, Northumber- 
land, and, strongly influenced by the than recent work 
of James Ourle at Newstead, he began the study of 
stratified pottery of all kinds as & criterion for dating 
the sites upon which it was found. His Corbridge 
contribution was not so weighty aa those which came 
later, but it still remains of value to students of the 
site and subject. 

Under the sgis of the Society of Antiquaries, his 
excavation of two lron-Age aites, at Swarling and 
Hengistbury Head, and of the Roman town at 
Wroxeter (Vsroconsum), laid foundations which have 
often been obscured by the important superstructures 
built upon them and have never failed. His work 
has stood the test of time and the challenge of later 
M remarkably well. 

His largest task, however, was undertaken after 
the First World War, in which he served with the 
distinction and ability of one who came of Irish 
military stock. He entered the Ancient Monuments 
Department of H.M. Office of Works (now the 
Ministry of Works) and undertook on behalf of the 
Boaiety of Antiquaries the excavation of the Roman 
site at Richborough. This was a tesk of unpre- 
oedented complication, involving many levels often 
heavily tobbek The main lines of the history of the 
place were sorted out in four brilliant reports, in 
which the most notable feature, in what may appro- 
priately be called the Bushe-Fox tradition, waa the 
meticulous care devoted to the stratified pottery and 
small objects. Structurally, the most notable achieve- 
menta were the definition of the great triumphal 
monument and of the supply-bese which preceded it 
and occupied the Claudian invasion bridge-head. 

No other worker has nine research reporta of the . 
Booiety of Antiquaries to his credit; no other 


. perhaps the genial patience and soholarly per- 


severance to produce their like. They mark an age, 
and & standard of individual effort which deserves 
record, admiration and respect. I. A. Rr0HMOND 


Dr. Anthony L. Levy 


ANTHONY Lewis Lavy lost his life an August 21, 
in a mountameering accident on Mt. Olympus in the 
State of Washington, after he had successfully 
rescued an injured companion from a glacial crevasse. 

Born in Romford, Esser, m 1024, Levy atbended 
Brentwood Grammar School, Кевех, and the Imperial 
College of Science and Technology, London, reoeivin 
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his B.Bo. in 1944 and his doctorate in 1947. During 
the Second World War he worked on the chemistry 
of penioilhn, research which led hrm to the develop- 
ment -of methods for the stepwise tion and 
synthesis of peptides. After the War, he continued 
his research at the Imperial Oollege, London, under 
the direction of Bir Ian Heilbron and Dr. A. Н. 
Cook, and in 1040 he was awarded a Rockefeller 
Foundation fellowship to work under Prof. K. 
Linderstram-Lang at the Carlsberg Laboratories, 
Copenhagen. From 1951 until his death he was an 
invaluable member of the Hormone Research 
Laboratory at the University of California, Berkeley. 
During this period, he developed & new solvent 
system. for the two-dimensional chromatography of 
amino-acids on buffered papers, which has been 
widely adopted. His recent discovery of a new 
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Jékichl Takamine (1854-1922) 

JóxicHi Takamine, the discoverer of the active 
principle in chemically pure form of the suprarenal 
glands, was born in Takaoka, Japan, a century ago 
on November 3, 1854. He was educated at Osaka, 
Kyoto and Tokyo and, after graduating in technology 
at the Imperial University of Japan in 1879, went 
with a government scholarship to the үе of 
Glasgow, atudymg the chemistry of brewing’ at 
Andersan's Oollege. On his return to Japan he was 


He developed the first superphosphate. work 
Japan, the Tokyo Artificial Fertilizer Company, aaa 


discovered the starch-digesting enzyme takadiastase. 
The remainder of his career was spent mainly m the 
United States where, in addition to his scientific 
activities, he wielded considerable political influence, 
being recognized вв the unofficial representative of 
Japan. Joi Parke, Davis and Oo., of Detroit and 
New York, in 1898, he began his search for the 
active principle of the a task 
which had been attempted by some of 
the world’s leading physiological chemists, and in 1901 
he succeeded in ob , adrenalin (as he called it) 


perial г 
role of medicine as в oivilizging foroe іп Amatio 
countries, he strove to promote better understanding 
between the country of his birth and that of his 
adoption. Recipient of many honours and & cultured, 

ublio-spirited and perso ; Takamine 
Mio bo Now York Ону on л 1922, е кр 
of sixty-eight. 


сое а of Czechoslovak а ШЕ 

Tum "Ninth Working Conferenoe of Czechoslovak 
Archwologista”, organized in Prague during Beptém- 
ber $5.80 by by the Czechoslovak Academy of Sciences, 
included visitors from Britain, East and West Ger- 
many, Hungary, Poland and the U.S.S.R., as well as 
Bohemia, 


point of view. (Before 1945, Cxech archeology had 
tended to be rather exoeemively Bohemian, partly of 
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method for the quantitative microanalysis of amino- 
acids in proteins and 
standing advance in the 

him world-wide recognition. Just before his death, 
he was engaged in research involving the struo- 
ture and possible synthesis of adrenocorticotrophic 
hormone. 

His former teacher, Sir Tan Heilbron, in a letter of 
sympathy to Levy’s mother, wrote, “Eis most recent 
work was quite outstandingly brilliant, and Science, 
the world over, is the poorer by his passing’. But 
the loea of this young biochemist is measured in terms 
not only of всіепое, but also of humanity. His quick 
enthusiasm, his xest for life, and his warm generomty 
established him firmly in the affections of all who 
knew him, and he is sincerely mourned by all his 
colleagues and friends. С. H. Lx 
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course because Moravia and Slovakia were far lees 
well explored.) The central theme was the chronology 
of early Slav settlement, as determined largely by 
pottery. Poulik from Moravia opened with an able 
restatement of the traditional thesis of Pid, adjusted 
to accommodate the enormously augmented data, 
according to which early Slav pottery, and therefore 
ite makers, is to be derived from the Lusatian urn- 


flelds of the Late Bronze Age. But this thesis was 


stringently criticized m а lively debate. The visitors 
were also able to see several early Slav oppida, 
excavated with superb technical akill во as to disclose 
the remarkable wooden constructions in their ram- 


hunters at Pavlov, near Dolni Véetonioe, later in 
date than the classic Gravettian site, but, like it, 
yielding clear hut plans, в rich industry in flint, bone, 
antler and Ta (not distinctively Magdalenian ш 
character) and interesting art objecte. They also 
visited the new arohæological institute established at 
Nitra by the Slovak Academy of Sciences; the 
institute is well equipped, and already stocked with 
& wealth of relios derived from scientific excavations 
in this rich metalliferous region that had previously 
been represented in the archmological record only by 
stray finds. . 


Rumford Bicentenary : Celebrations In Boston 
Tum Rumford bicentennial issue of the 


anniversary of the birth of Benjamin Thom 
Count Rumford, and which was held at the 

in Boston during March 26-28, 1953 (see Nature, 
170, 954 (1052); 171, 538, 540 and 947 (1953)). In 
the introdustory article by Harlow Shapley, chair- 
man of the Rumford Bicentennial Committee, the 
celebrations are described and the illustrated bill of 
fare of the birthday banquet, which was compiled by 
Prof. Sanborn O. Brown, is Prof. Brown 
&lso directed the preparation of the various models 
of the inventions &nd contrivances of Count Rumford 
which were on exhibit and delivered the Rumford 
nu ee ME юа раша 
in the bicentennial issue and which also appears in 
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American Sotentist (42, 118; January 1954). The 
texta of the made at the presentations of 
the Rumford Medals to Peter Debye, Norman F. 
Ramsey and Lars Onsager follow, and then the 
delivered at the three symposia on recent 
developments in thermodynamics, in atomic spectro- 
and in nuolear physics. These include articles 
P. W. Bridgman on thermodynamios, Sir Alfred 
Egerton on the management of flame, Sir Francis 
Simon on helium and the range of stability of the 
solid state, E. M. Puroell on line spectra in radio 
astronomy, M. Siegbahn on nuclear spectroscopy, 
В Е. Weisakopf on phase transitions in atomic 
nuclei. 


National Central Library: Report for 1953-54 
Tea thirty-eighth annual report of the Executive 
Committee of the National Central Library, covering 
the year ended February 28, 1054 (pp. 28; from 
the Library, London), records an inorease in the 
Treasury grant-in-aid from £31,250 to £32,000. In 
the reconstruction of the Library, of an expenditure 
of about £105,626, £95,495 had fallen on the War 
Damage Commission and the Board of Trade. The 
library stock increased during the year by 4,423 (of 
. which 2,472 were by purchase) to about 141,000. 
Applications received for loans from or the 
li decreased from 100,049 in 1952-53 to 98,653, 
of which 71-71 per cent were successfully handled 
(71-21 per oent in 1952—58) ; total issues were 95,626 
vo of whioh 17,285 were to university libraries, 
10,807 to special outlier libraries, 5,845 to govern- 
ment departmenta, 5,278 to industrial and research 
organizations, and 14,641 to adult classes, 10,658 of 
these last-named being issued through adult class 
organizations. In the regional library systema 395 


opera 
169,925 within the systems 26,689 outside them. 
Taking the view that membership by every public 
and county library of a regional system is essential 
to the structure of national interlendmg, the Executive 
` Committee has adopted the principle that no public 
or county library shall be able to use the inter-loan 
services of the Library except as a member of ite 
appropriate regional system. Al loans to 
university libraries were 755 lees than thoee of the 
previous year, 24,072 books were lent by univer- 
mty libraries compared with 28,905 in 1952—53. 
Loans to and from foreign libraries again increased : 
2,581 volumes were lent to forty-one countries and 
1,158 borrowed from nineteen countries, France 
continuing to be the only country lendmg оопвійег- 
ably more than it borrows and coming second to 
Germany as & lender of books to Britam. The 
Outlier Union Ostalogue of books expanded faster 


than in reoent years, and considerable р WaS 
made in compiling the Union Catal of prmted 
material in the Russian language in libraries of 


the United Kingdom. 
Social Problems of Handicapped Children 
AoooRDING to official estimates, there must be 
between 850,000 and 500,000 handicapped children 
of school age in England and Wales. АП these 
children require special education or treatment 
because of some mental or physical disability. 
Partly because there is no awareness of the size of 
jhe problem, few members of the publio 
realire the difficulties bave to be by these 
children and their parents. They do not know that 
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there are many active voluntary organizations 
working in this fleld, while even these organira- 
tions themselves are sometimes unawere that their 
good work is perhaps bemg duplicated somewhere 
else. > To present the problem of handicapped 
children ав a whole, Mrs. Peggy Jay has written a 
pamphlet called ‘ our Way”, which is pub- 
lished by the National Committee for the Defence of 
Children, London (pp. 12; 1954; 6d.). Copies can 
be obtained from Dr. Simon Yudkin, 23 Tillmgbourmne 
Gardens, London, N.3) The booklet shows how ` 
much has still to be done before every handicapped 
child can be said to be receiving all the medical 
attention and special education that will enable it 
STOP MORES ип Бару аа аары SUN 
wW 


Australlan and New Zealand Association for the 
Advancement of Sclence : Brisbane Meeting 


Tus report of the twenty-eighth meeting of the 
Australian and New Zealand Association for the 
Advancement of Science, held in Brisbane in May 
1951, has only recently been received (Vol. 28°, 

,189. Brisbane: Government Printer, 1951). 
Bir Kerr Grant’s presidential address, “Old 
Questions and New Answers—Men Who Found 
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Lees in which he reviews the contributions of 
Einstein, Mmkowski, Planck, Rutherford, Bohr and 
Eddington to the oo ta of space, time and atomic 


structure, it inaludee presidential addresses to 
Sections, Dr. D. P. Mellor's Liversidge lecture, ‘ ‘Some 
Reoent Developments in the со of Metal 
Complexes”, and'the addreases given by a Unesco 
delegation, which»molnded Dr. EB B. Ford and Prof. 


of the review of Australian plant products given by 
ча: to the Chemistry Section. Those of 
Dr. E. E on economic science and public 


policy, E T. Parker on the scientific approach to 
the problems of teaching, Dr. B. J. Grieve on viruses 
and physiology of the host plant, Prof. R. H. Tharp 
mn ee ey nuuc пошао 
and pharmacy, Dr. R. M. О. Gunn on oyolic changes 

1n spermatogenesis in rama, and Dr. F. C. Courtice on 
extravascular protein and the hatiœ are at least 
of equal interest to scientiflo wor. elsewhere, It 
1s unfortunate, however, that there is not uniformity 
in format from year to year in reference volumes of 
suoh merit: the t volume зв , whereas 
the ing vo. reverts to octavo. The inoon- 
venienoe to librarian and other users is obvious. 


Rice Breeding and Genetics 
Іх & monograph under the above title, К. Ramiah 
and M. B. V. N. Као have given a comprehensive 
account of the rice plant and ite utilization in India 
end elsewhere (Soi. Monograph No. 19, Indian Counc. 
Agrio. Res.; pp. 360; 1958; Ra. 17.8 or 27s.). 
Although the central feature and aim of the mono- 
graph is to deal thoroughly with the 
genetics and oytology of rice, and to review in detail 
all relevant information, this volume also contains 
much of more general interest in that it touches upon 
such topics as the origin, antiquity and taxonomy of 
rioe, the wild races and species, their botany and 
development, and so on. Special chapters are 
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devoted to the application of genetios to the improve- 
ment of the crop, methode of selection, and agri- 
cultural aspects and prospecte in India. A very large 
seotion of the monograph is devoted to the genetics 
of rice, the inheritance of pigmentation, morpho- 
logical, physiological and quantitative characters, 
correlations, linkage, mutations and cytology, each 
receiving detailed treatment. The factor of quality, 
aa befits its importance, is discussed in ita several 
aspects. The oentral aim of all this work is, of course, 
to improve rice production in a region where it is 
virtually the staple food. Here the authors make 
comparisons with rice production in other large- 
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Swedish Physics Conference of September 1952 
Tua sixth general physios conference of the 
Swedish National Committee for Physica was held in 
Stockholm during September 25-27, 1952. As it took 
place at the same time as the international instru- 
menta and measurements conference and exhibition, 
those attending the physics conference were able to 
participate in the sessions of the instruments oon- 
ference, and members of the instruments conference 
in two of the sessions of the р ys8108 conference. The 
guest lecturers were Prof. E.. Bak and Mr. J. R. 
Anderson, who spoke on microwave spectroscopy 
and special microwave measurementa; Prof. E. 


producing countries, especially those in which high ™ Laurila on measuring instruments employing feed- 


yields are obtamed, and conclude that much oan be 
. achieved in India by the appropriate use of fertilizers. 
“That India has not been able to increase her pro- 
duction substantially is oerbainly not due to lack of 
experimental research or saientific knowledge. The 
most significant reason appears to be the wide gap 
between research and extension. The cultivator does 
appreciate the value of scientific knowledge but still 
he cannot make use of it.” The monograph is well 
illustrated, with some good ooloured plates. 


Selsmology In New Zealand during 1951-53 

Tue readings of sei obtained at thirteen 
New Zealand observatories (including Suva, Fiji) for 
the periods January-March and April-June 1951 
have been published for the Geophysics Division of 
the New Zealand Department of Soientific- and 
Industrial Research (pp. 16 and 13, respectively. 
Wellington: Government Printer, 19858). Earth- 
quake epicentres follow & familiar pattern, as they 


also do for 1952. In the publication dealing with 


“Earthquake in New Zealand during 1952” 
(Seism. Obs. Bull., 8-98; рр. 4+1 map. Wellington : 
Government Printer, 1953) it 18 stated that most of 
the epicentres in 1952 lay between latitudes 37° and 
43° 8., and there were no epioentres north-west of 
Karapiro. Iscseiamal lines are given for the earth- 

of August 28, 1952, with epicentre near 
Havelock North (greatest intensity, 6 +). The pro- 


back; and Prof. 8. Westin on a new electric cal- 
culating machine and on geotechnical measurements 
with strain . The secretary of the physioe 
conference was Dr. Sven Benner, of the Radiophyaics 
Laboratory at the King Gustav V Jubilee Clinic, 
Gothenburg. Short summaries of the other pepers 
presented to the conference are printed in the 
January number of Arkiv for Fysik (7, 73; 1954). 


Survey of Held Theory: Physical Soclety Meeting 
In Birmingham ` 
Tans autumn meeting of the Physical Society will 

be held in the Poynting Physics Building, University 

of Birmi during December 13-14, the subject 
being “A Survey of Field Theory". The meeting, 
which is being organized by Prof. R. E. Peierls, will: 
consist of series of lectures on the interactions 
between mesons, nucleons, photons and electrons, 
and, since no specialist knowledge will be assumed, 
it is hoped that they will be suitable for experi- 
mentalista with в general knowledge of quantum 
mechanics and for theoreticians who do not specialize 
in field theory. Prof. Peierls will both give an intro- 
duotion to the proceedings and sum up at the end. 

The papers will be as follows: fields and particles, 

by Dr. P. T. Matthews (Birmingham); interactions 

between flelds, by Dr. A. Salam (Oambridge); the 
state of knowledge of the ies of r-mesons, by 

Dr. P. T. Matthews (Birmiaghem) ; and phenomena 


visional seismological bulletins for July and August involving mesons and nucleons at high energy, by 
1953 show that the greatest local earthquakes, on Dr. G. Feldman (Birmingham). Those who are not 
July 4 and August 1, both bad instrumental mag- members of the Physical Society may attend, on 
nitude 5-3. The former affected central and weetern completing an application form obtainable from the 
parta of North Island (Tokaanu region), and the Physical iety, 1 Lowther Gardens, Prince Consort 
latter had an epicentre near lat. 44-8? S., long. Road, London, 8.W.7. 
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Museum of АЛЕ Arts and Sciences, Sydney : we ONOR UE ee шу been made n 
ing; Dr. J. H. 


Report for 195 й : 
the Department of Electrical Engineering 
TEB annual report for 1953 of the Museum of Robertson, Brotherton lecturer in the Department 


Applied Arts and Воіепоев, Sydney (pp. 14; pub- 
lished by the Museum, 1954), records the activities 
of this well-known institution under the energetic 
directorship of Mr. A. R. Penfold. Although the 
display side of the Museum is by no means neglected—. 
such exhibita as one demonstrating the energy re- 
leased by an atomic blast and another of a working 


of Inorganic and Structural Chemistry; Dr. P. 
Feltham and Dr. R. Shuttleworth, lecturers in metal- 
lurgy in the Department of Coal Ges and Fuel 
Industries with Metallurgy and Chemioal Engineer- 
ing; D. Payne, lecturer in agricultural chemistry ; 
and Dr. D. Dowson, lecturer in the Department of 
Mechanical ing. The title of emeritus pro- 


compound condensing engine and boiler under steam fessor has been conferred on Prof. J. W. Harvey, on 
bear ample witness to this—an impressive amount of his retirement from the chair of philosophy, and on 
scientific work has been accomplished. Such subjecte Prof. A. N. Shimmin, on his retirement from the 
as the establishment of plantations of commercially оһаг of social studies. Recent gifte to the University 
valuable euoalypte and tea we in Australa, the  inolude the following: £3,900 over three years to 
effect of modern synthetic flbrée on the Australian the Department of Botany from the Nuffeld 
wool industry, and technioal advice concerning paints Foundation for research under the direction of Prof. 
and varnishes are an indication of the ical use R. D. Preston on the molecular structure of the cell 
to the nation of the resources of this Museum. walls of plante; £1,000 a year for two years to the 
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t of Colour Chemistry. and from 
the Bradford Dyers’ Research Association, this being 
& renewal of & grant for a research fellowship; a 
recurrent grant of £800 в year to the Department of 
Expermental Pathology and Cancer Research from 
the Medical Research Oounoil for research into the 
possible carcinogenic fractions from tobacco фаг; 
£8,000 to the Department of from the North- 
eastern Division of the National Coal Boerd, this 

& renewal of the annual grant, and £8,475 from 


being 
ат National Coal Board for special research projects ' 


; £2,000 to the Departament of 

from the Department of Scientific and 
Research for a research project on the 
oomprehensibility of technical reporte; £1,100 в year 
for two years to the Department of Textile Indus- 
tries from the Bradford Dyers’ Association, Ltd., 
this being & renewal of a grant for a research fellow- 
ip, and £450 a year for seven years from the Dunlop 
ber Co., Ltd., Londan, for a research scholarship. 


Institution of Naval Architects : Scholarships 


Tum Institution of Naval Architects has made the 
following awards for 1954: Institution of Naval 
Architects Scholarship in Naval Architecture to J. C. 
Sainsbury (H.M. Dockyard, Devonport); Vickers- 
Scholarship in Naval Architecture to 
A. R. Mountfield (Gammell Laird and Co., Birken- 
heed); and Yarrow Scholarship in Marine Engin- 
ee Fiber we ee 

scholarships are tenable for three years, the 
Vibe ADU cae bee T уем 
the other two £175 a year. In each oase the recipient 
has elected to study at King’s College (University of 
Durham), Newcastle upon Tyne. 


Royal! Soclety of Edinburgh 


Tum following have been elected affioe-bearers and 
members of council of the Royal Society of Edin- 


Русо 


tary, 


T. C. ` Phemister, Dr. J. B. 
Thomas, Dr. J. M Cowen Dr. David Jack, Prof. 
J. M. Robertaon, Prof. D. Whitteridge, Prof. E. M. 
Wright, Prof. E. L. Hirst and Dr. D. E. Rutherford. 


The Colonial Service: Recent Appointments 
intments have recently been 
ial Bervioe: J. A. Spence (plant 
Britiah Wait plant pathologist, 
А. О. Ellington (senior seientiflo offioer, 
Chemists” t, Jamai), 
Chemist" 


government р 1 
analyst, British Guiana; R. M. Lawton (assistant 
conservator of forests, Gold Coast). assistant oon- 
servator of foreste, Northern Rhodema; Dr. G. M. 
Edington and Dr. M. H. Hughee асия Gold 
` Coast), specialist pathologists, d Coast; P. H. 
Creutzberg and J. О. D. Watte (scientific offoers, 
Sierra Leone), senior scientific ict Sierra Leone ; 
K. W. Aspinall (veterinary о оег, Tanganyika), 
deputy director of veterinary services, Nyasaland ; 
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W. J. Gray eer officer, Nyasaland), veterinary 
officer, Northern Rhodesia; J. MoCulloch Mg nies 
veterinary officer, Eastern ‘Region, Ni deputy 
director of veterinary services, а Region, 

Nigeria’; L. E. MoLeren (veterinary officer, Jenoa), 
senior offoer, Jamaica; ©. C. Billington 
(assistant statistician, Gold Coast), senior statistician,. 
Gold Coast; W. L. Booker and J. M. Simmonds 
(assistant ` statisticians, Gold Coast), statisticians, 
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В. L. Morris, agricultural о оег, Sierra Leone; J. A. 
Palmer, agricultural officer, Fiji; R. T. Cannon, 
R. A. Dujardin and D. G. Price, geologista, British 
Guiana; С. R. Jonea, geologist, Federation of 
i officer, 


cultural officer, Gold Coast; 
aesistant, Department of Tsetse Control, Gold Coast. 
Announcements А 

We regret to anpounoe the following deaths : 

Sir Wallace Akers, C.B.E., F.R.S., lately director 
of research, Imperial Chemical Industries, Ltd., on 
November 1, aged sixty-six. 

Sir John Lennard-Jones, K.B.E. F.R.8., principal 
of the University College of North Btaffordabire, on 
November 1, aged aixty. 


Ат the invitation of the Council of the Royal 
Sooiety of Prof. James Kendall, the 


Pror. К. Morass, of the University of Halle and 
of the Institute of Plant Cultyre Research, Gaters- 
leben, of the German Academy of Sciences, has been 
elected president of the German Leopoldins Academy 
of Natural Sciences, Halle. Prof. Mothes is a member 
of the Botany Section of the Academy. 


A Tin Research Institute Fellowship has been 
established at University College, London, and 
Mr. R. Н. Prince has been appointed as the first 
holder. He will work under the supervision of 
Prof. E. D. Hughes ari oertain aspects of the chamistry 
of organotin oompounds. 

Tas Technical Publishing Society, a P AA 


and development laboratories. 
can be obtained from the secretary-treasurer, William 

E. хо P. О. Box 007, Tarzana oe eaten 
County), Calif . 
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ADULT EDUCATION IN GREAT BRITAIN 
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REPORT OF THE ASHBY COMMITTEE 


ЙЕ Committee &ppointed by the Minister of 
Education in June 1958, under the ohairmanship 
tion 
and 


of Dr. Erio Ashby, to consider the 
and finance of adult education in _Eng 
Wales, has now 
which 18 of wide interest. 
coherent account’ of previous quires into adult 
education and of the regulations which govern гів 
administration. A summary is provided of the 
written and. oral evidence submitted to the Com- 
mittee, while there are appended, inter айа, copies 
of the resolution sent by the Trades Union Congress 
ю the Prime Minister and Miss Horsbrugh in 
February 1958 and Sir Wimston’s reply, in which 
he stated his belief that “there is, perhaps, no branch 
of our vast educational system which should more 
attract within ite particular the aid and 

encouragement of the State than adult education". 
It is oler from the report that the Ashby Com- 
mittee waa not asked to examine an organization 
which had broken down or lost ite . It heard 
no evidence which suggested the present 
administrative arrangements are gravely unsatis- 
factory ; “indeed, the whole range of evidence, from 
Bir Winston’s letter just quoted to the testimony 
of those engaged in teaching adult students, was 
unanimous in the assumption that liberal adult 
education is‘ still easential Such changes as the 
raising of the sqhool-leaving age, the increased pro- 
vision for seco edusation, university expansion 
and increased ssuistance given to university students, 
the development of the cinema, and 
television in a period of full employment have 
affected adult education, and ita content and pattern 
must change with changing times. No one engaged in 
adult education, however, ia во perturbed by these de- 
velo ta as to question the desirability of the work 
` in which he is and at the most modest estim- 
ate adult education in ita present framework serves & 
pornoso Siob no oiher вот сваю c 
are indeed no signs that adult education as 
an. organized activity has, or will become, either 
ккө сенн insane’ Out of 81 million adults in 
England and Wales, only some 150,000 attend adult 
education classes ; but the Ashby Committee believes 
ib to be broadly true that, in relation to the oom- 
munity at large, adult education studenta represent 
& social and intellectual asset the loas of which would 
be deplorable, and it records the hope that the 
genuine educational desire of such students will never 
go unfulfilled through lack of funds. This is not to say 
that the organization and provision of adult. educe- 
Hon eed nes e каруы ce bhat ia pees aid 
methods should not be readjusted to meet the needs 
of contemporary society. Nevertheless, it found no 
evidence that overlapping is & serious problem in the 
нө ae which is eesentially а partnership 
the Ministry, universities, voluntary bodies 
and the local education authorities, with the draw- 
backs of administrative complexities aa well as the 


mutual advantages which such в system involves. 
These advantages, however—not merely the enriching 
of adult education by the ip of the univer- 
sities, the voluntary bodies, the local education 
authorities, and the Ministry, but the enriching of 
the yee ee ee 
in period of transition in Bri educatian, 
Mo ardeo Secus abor abo d Do reru. 
Disclaiming at this juncture any intention to seb 4 
course for adult education over the rest of this 
century, the Committee's &dvioe is essentially to 
leave well alone. 

Some changes mdeed are suggested, but the 
arguments on which the Oommittee’s recommends- 
tions are based are perhape of wider interes} than 
the detailed recommendations. The Committee pays 
tribute to the labours of the Workers’ Eduoational 
Association and is unanimous that ‘voluntary-ism’ as 
exemplified by ‘the Association ı8 essential to the 

of the of adult education. Never- 
theleas, it believes b the future of the Workers’ 
Eduoetional Association will not be securo unless it 
oan resolve ita internal oonfliota as to the direction 
and scope of ite activity, and translate its decisions 
into executive action priate to ite districts. 

Of the universities university colleges, on which 
has fallen the main burden for providing liberal adult 
education in England and Wales, the Committee 
remarks that the high regard which the public has 
for British universities is due partly to the fact that 
through their extra-mural departments they have 
kept close to the people of Britain. It is evident that 
many universities set a high value on axtra-mural 
work for ita own sake, both for this reason and as & 
duty which scholars owe to their fellow-oitirens. 
There was great diversity of opinion in the evidence 
from extra-mural ta and the governing 
bodies of universities, but there waa no dispute that 
universities should continue to take a large share in 
Fesponsibility for liberal adult education and on no 
account surrender that responsibility to local educa- 
tion authorities; that full-time extra-mural tutors 
should be ‘assimilated’ in salary and status with the 
rest of the academic staffs; and that student fees 
should be determined locally and (in general) should 
not be increased. 

While a iating the traditional prestige and 
the real value of the longer course, and especially of 
the three-year tutorial class, the Committee thinks it 
undesirable from every of view that university 
кесиди a Gace eiat should be restricted 
to the provision of three-year tutorial and sessional 
classes. It did not, however, acoept the argument 
that all adult teaching which is done by & university 
teacher is of ‘university standard’, and it considered 
that an extra-mural department which contemplates 
е poran of & particular course should satisfy 

that the course is one which can y be 
i veras part nf the аер Sn bao 19 adult 
education. In the current man-power situation, the 
caution against the regular employment of university 
teachers in providing elementary routine courses is 
timely, and it is coupled with an invitation to the 
extra-mural departments to consider whether their 
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resources would not be most usefully employed if, m 


On all grounds, and in agreement with the great 
majority of universities, the Committee thinks ıb 
would be undesirable for the Ministry to withdraw 
-ita direct grants to the universities for adult educa- 
tion, and for the whole flnanoial responsibility to lie 
with the universities. It sees danger in maintaining 
extra-mural work indefinitely as в ‘protected’ activity 
in universities : adult education, it is obeerved, will 
never become an a&ooepted part of university work in 
the sense that dentistry or paychology ів accepted, 
unleas it establishes ite’ right to a share of the 
University’s finances, but it does not consider that 
this is the occasion to precipitate the fight for reoog- 
° nition. The suggestion of the Association of Education 
Committees that the Univermty Grants Commrttee 
should make itself responsible for financing all extra- 
mural work done by universities and that, local 
education authorities should be responsible for 
financing the provimon of all the rest зя rejected, 
Бесе ot iba weakening afters Ша Proposal might 
have on voluntary effort and the risk of uneven 
interpretation. The Committee recommends that the 
‘Ministry should not only continue to give direct 
granis to the bodies responsible for adult education’ 
but also should be p to exercise on occasion a 
more active and flexible control of 

The Committee stresses the importance of this 
flexibility, which it would not merely preserve but 
even increase. The t diversity of pattern in 
the provision of adult edmoation із regarded a en 
advantage: there is no evidence that it causes 
appreciable overlapping or extravagance in expendi- 
ture; and a uniform pattern, though it might appear 
efficient on' per, would guffer from all the in- 
efficiencies of a system which takes no account of 
local differences. Aooordingly, the Committee recom- 
mends that the’ present method of fixing grant 
ceilings on the basis of grant carried in the year 
when ion, was checked should be discarded. 
In ite place & system should be adopted under which 
allocations representing the maximum amount of 
grant available to each responsible body for the 
See gor оша реале: Cader ын of 

Wii te. а кдй Л 
that as well as its proposed programme, the 
needs of the region in which 1% operates, and the 
activities of other interested bodies in the region. 
The limita on the salaries of full-time tutors recog- 
nized for grant should be removed, although 
responsible bodies should still be i to obtain 
the Ministry’s approval for new -time appoint- 
ments on which grand would be sought. Ib would 
also raise the level up to which fees of part-time 
tutors are recognized for grant, and m the calculation 
of grant the conception of seamonal rates of payment 
for part-time tutors of tutorial olasses should be 
replaced by rates of payment by the hour or by the 
meeting. 

The Committee also recommends the amendment 
Е 

| prominence to the length of course as oom- 

other criteria. Olaases for special groups 
ae students should be ble for grant provided 
the enrolment of other {е ia not unreasonably 
prohibited and the Committee would not exclude 
courses of high quality from grant on the grounds of 
vocational interest. It recommends that le 


bodies should be given some assurance that total 
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allocation of grant for adult education should not, be 
reduced st short notice. It would widen the inter- 
pretation of teachmg costa to include, besides the 
primary responsibility of teaching costa, such work 
as responsibility for a library service or giving 

to junior oolleagues. Local conditions 
should be the primary oonsideration in fixing student 
fees. Such foes should be kept under review and 
raised if local conditions justified and necessitated 
this action; and both the Mmister and local educa- 
tia authorities in determining their grants should 
take into account the total financial contribution 
being made by the students. 

As regards the content of courses, the Ashby Com- 
mittee thinks that money is well spent in satisfying 
& genuine demand from students who are prepared 
to throw themselves whole-heartedly into the work 
of the class; but that public money should not be 
spent on tiallating the interest of studenta who are 
not prepared to make some sacrifice of ther own 
time and effort to work at the subject of the olame. 
As regards the content of the subject taught, the 
Committee would be sarry to see в list of approved 
subjects drawn up, because it would soon become 
obsolete and its very existence would discourage fresh 
ideas. This is & main reason for the suggestion that 
the Minister should establish a small committee to 
advise from time to time on the subjects and types 
of adult education courses which should receive 
priority in qualifying for grant 

Tho Ashby Committee's report, for all the merit 
of the minor improvements it recommends, is prob- 
ably of most value as в stimulus to the constructive 
thinking which not only such a Committee but also 
the responsible bodies, 10001 authorities and others 
should be giving to the scope, the functions’ and 
content of adult education in our ‘changing social 


pattern. 


THE PHYSICS OF THE - 
‚ IONOSPHERE 


HE Physical Society held a Conference at the 
Cavendish Laboratory, Cambri during Sep- 
tember 6-9, on ‘The Physica of the lonosphere". It 
was attended by about 150 delegates, many of them 
fram overseas. The subjecta di were: the 
lowest ionosphere; i ies and horszontal 
movements in the ionosphere; the F2-layer; the 
mathematics of wave-propagation through the iono- 
sphere. Under each of these headings a paper was 
read which summarized the existing background of 
knowledge against which the discussion could take 
‘place. In the discussion itself short oon- 
tributions, ‘which had previously been circulated in 
print, were first presented, and were followed by & 
general discuseion on special problems. Most of the 
contributions to the discussion will be 
lished as full-length papers in a report on the 
ference (available from the Seoretary-Editor, 
Physical Society, 1 Lowther Gardena, Prince Consort 
Road, London, 8.W.7). Some of the more in: 
points emerging from the Conference are menti 
below. 

D. F. Martyn presented the latest stage of hia 
work on movements in the F-layer. He frst pointed 
out that, when Hall effects are taken into account, 
in a modification of Schuster’s theory of the atmo- 
spheric dynamo, the electrostatic polarization in the 
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dynamo region is different from that deduced origin- 
ally by Schuster. The fields produced, in the P-layer, 
by this polarization m the dynamo region would 
explain the major vertioal and horizontal movements 
of that layer. Finer detail oan be explained in terms 
of diffusion if the air density m the F-region is as 
small as seers to be indicated by recent rocket 
measurements. This latest stage of Martyn’s work 
seems to bring us near the proper explanation of 
moet problems of movement in the F-layer. 

Delegates to the Conference were fortunate in 
hearing the first account of some of the scientific 
resulta which have resulted from a study of the 
forward scattermg of 50 Mo./s. waves from the 
ionosphere. D. K. Bailey surveyed evidence which 

that this scattering occurs at heights 
between 75 and 90 km. The height and the intenmty 
of the scattering vary with Beason and with tame of 
day. Preliminary resulta concerning the resultant 
distribution of signal amplitude over the ground were 
presented, both ın terms of the speed of fading and 
of the auto-correlation function in distance. It is 
certain that these resulta, accumulated in the United 
States over в period of several years, will be of great 
Importance for ionospheric theory; 1t is too early 
yet to try to assess their in detail. 

The workers at the Naval Research Laboratory, 
Washington, led by E. O. Hulburt, one of the 
earliest 1onospheric physicists, presented some most 
interesting and stimulating suggestions about the 
formation of the ionized layers. Measurementa 
made recently with roaketa were quoted to support 
the suggestion that both the B- and the F-layers are 
produced by X-rays and that, although the D-region 
is mainly ionized by ultra-violet light (Lyman a), the 
extra ionization at times of sudden ionospheric dis- 
turbances в produced by X-rays.- 

The absorption of waves of frequency between 2 
and 4 Mo./s. was discussed, and the wi belief 
that it oould mostly be accounted for by D-region 
absorption, obeying the frequency law appropriate 
to в non-deviating region, was questioned. The 
majority of the workers on this subject were repre- 
sented at the Conference and they hgd some fruitful 
discussion, without ing any agreement. It was, 
at any rate, realized that the matter : stil open to 
question. 

Observations of echoes returned at vertical in- 
cidenoe from heights between 80 and 100 km. on 
frequencies near 1 Мо./в. were deeoribed. There was 

ent about whether the echoes represent 
total reflexion from an over-dense layer, partial 
reflexion from a sharp gradient of electron density, 
or scattering from irregularities. 

Several new resulta were reported concerning 
irregularities and horizontal movements in the iono- 
sphere. 8. A. Bowhill suggested that in the lowest 
pen of the ionosphere the irregularities of electron 

ensity have two sizes, в larger one low down and a 
smaller one higher up, and that the way in which 
the fading speed varies when the radio-frequency is 
changed from 16 to 2,400 ko./B. can be explained in 
terme of them. He also suggested that the mean 
drift-velooity of the larger irregularities is smaller 
than their random velocities, whereas the opposite is 
true for the smaller irregularities. 

A consideration of the amplitude of succeasive 
echoes reflected from the #-layer on a frequency of 
150 ko./a. led R. L. Schrag to suggest that, at night, 
the layer sometimes acta like a concave mirror and 
produces & focusing of the waves returned to the 
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earth. This appears to be the first time that focusing 
has been noticed from the E-layer, although it is a 
well-known phenomenon with F-layer echoes. 

J. L. Pawsey mentioned that workers at the 
Radio Physics Laboratory in Sydney had noticed 
ionospherio focusing of the radiation from radio stars 
received at shallow angles. It was not certain 
whether the focusing waa produced in the H- or the 
F-layer. Evidence was presented to show that, on 
the average, the shape of the ionospheric ‘lenses’ is 
not circular. 

It was emphasized that all radio methods measure 
the movements of irregularities of electron density, 
and that these are not necessarily the same as the 
movements of the air or even of the 
electrons. It is therefore i that the subject 
should not be confused by describing these move- 
mente as ‘winds’; they could more precsely be 
called ‘drifte’. In this connexion, P. C. Clemmow, 
ee ee et 
which showed that a cylinder of enhanced ioniza- 
tion, immersed in a und of ionization, m 
the presence of a magnetio field would move in в 
direction which depended on the oolhmon frequency 
of the electrons and might be different from the 
direction of motion of the surrounding ions. 

Several speakers dealt with the question of the 
distortion of the F-layer at times of 1onosphere dis- 
turbance. Sir Edward Appleton and W. R. Piggott 
suggested that the effects of disturbances depend on 
the epoch in the sunspot cycle, and that there is a 
difference between the rising and the falling perte of 
the cycle, Б. Matsushita, and R. W. Wright and N. J. 
Skinner discussed the effects of disturbances in the 
equatorial zone. 

It was frequently mentioned that, although a very 
great effort is put into obtai ionospheric A'(f) 
records from all over the world, the amount of 
information available from them, for purposes of 
1onospheric physica, is not ва great as it might be. 
Several discussed how the height distri- 
bution of electrons could be deduced from the 
records. The main emphasis was on the shortening 
of the computations and the inolusion of the effect 
of the earth’s magnetio fleld. It appeared that the 
required computations could be carried out, with 
comparatively little labour, so as to indicate the 
state of the ionosphere at one place on an average 
magnetically quiet day in any month, and the hope 
was expressed. that an organization might be set up 
to perform computations of this kmd for the 
observations from a few selected sites during tho 
forthcoming Geophysical Year. 

In the part of the Conference dealing with matho- 
matics, the discussion centred, as was intended, on 
mathematioal methods rather than on the results 
obtained. А series of papera dealt with the problem 
of tracing rays through the ionosphere in the presence 


‘of the earth’s magnetic field. This problem waa 


solved, in principle, several years ago. The now 
work is concerned with methods which are sufficiently 
rapid for practical application, and some of them 


. веет to be promising in this respect. If these oan 


be brought into routine use, there will be oonsider- 
able improvement in the calculations of maximum 
usable frequencies. 

Other mathematical papers dealt with the coupling 
of the characteristic waves m the ionosphere, and 
with the detailed statistics of the oollisions of eleo- 
trons with heavy particles and its bearing on 
magneto-ionic theory. 
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The Physical Society is to be congratulated on 
arranging such a successful conference at a timo 
el шешшш с thoes е уеде 0 
ionospheric research oould be present. pub- 
poe n cee operi eter is promised бш wil 
add considerably to the value of the Oonferenoe. 


CARBON-I4 DATING 


SYMPOSIUM IN COPENHAGEN, 
E SEPTEMBER 1—4 


T is now generally recognized that the method of 


dating organic material by assay of radiocarbon 

content is of outstanding promise for many sciences; 
particularly archpology and the aggregate of 
archmology, logy and biological sciences which 
can be ‘Qua research’. The demon- 
stration of ita feasibility by W. F. Libby was 
followed by the initiation of many projecte for 
radiocarbon dating, centred in North America and 
in Europe. Those most concerned in North America 
have already had more than one joint meeting, but 
European workers have remamed relatively isolated 

р from one another until this year, When they attendod 
an informal symposium in Copenhagen. 

The meeting was sponsored by the Danish Raak- 
Ørsted Foundation, and was actively supported by 
the organizing committee of the oarban- 

14 projeot which has been sinoe 1951 under 
the chairmanship of be Thora d Mathiassen. The 
посему of tho оеша waa Dr Hilde Levi, head. of 
the Copenhagen carbon-l dating laboratory, and, 
through her, invitations were seni to the several 
centres known to have carbon-dating plant 
workmg or under construction: two or three mem- 
bers attended from each centre. ^. 


ting by methods essentially those of 

W. Е. Libby, as now being used in Copenhagen and 

in Rome, and in preparation at Trondheim and 
Btoakholm: This was followed by &ooounts of the 
-ргоовевев being worked out for the use of 
counters with the carbon in the form of oer 
dioxide (Groningen and ee acetylene (Royal 
Institution, British Museum and Harwell jointly, 
and Cambridge), and methane (Goteborg). Many 
Interesting aspects of,the production of the counting 
gases were considered, more particularly, the hydro- 
carbons. 

Jt became y olear that н саратон both 
by carbon dioxide and by ае Papas 
peditious and somewhat more e Mum soreen- 
wall counting of elemental cerbon, and may be 
expected to displace the older method, which never- 
thelees is now cing a large part of the published 
datings. Only reference was made to scintillation 
counting. 

Discussion on the third day concerned sources of 
error inherent in the samples and the techniques, 
and précautions which they involve, and some brief 
consideration of datings secured by European pro- 


_jecta. Js was apparent that, while cross-checking of. 


“samples could usefully be considered in this way, 
the implications of several unpublished datings were 
far too wide for the limited personnel and time of 
the meeting. 

Same consideration was given to the standard- 
ization of form of publishing results, and to dating 
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projects requiring international organization. It was 
agreed that в second symposium ought to be held, `- 
at least to deal with technical advances, within the 
next year or so and that rapprochement should be 
Bought with American colleagues. . 

This first meeting proved extraordinarily profitable 
to all ioipante, not least because of the close 
personal discussions made possible by ite amall size 
and informal nature. The hospitality of our many 
Danish hosta and the skill and tant of Dr. Levi in 
organising the meeting were beyond praise. 

Н. Gopwin 


HYDERABAD CENTRAL 
LABORATORIES FOR SCIENTIFIC 
AND INDUSTRIAL RESEARCH 


REPORT FOR 1952 


HE annual report for 1952 of the Central, 
Laboratories for Scientific and Industrial Re- 
search, Hyderabad*, which has only recently been 
ublished, refers to the slow of the new 
uilding, towards the oompletion of which the 
Government of India sanctioned a non- i 
grant of 5 lakhs of rupees. Research in the Oils an 
Sections during the year included the 
preparation of insecticidal material from sitaphal 
а риши 
castor oil, continuous preparation of 
кты с lein, indigenous ootton-eeeds and their oils, 


‘filter and board paper from teilor wastes and of using 
onguarina wood pulp as a diluent for cotton-seed 
linters. The Fuel Section made & rapid survey of 
the distribution, classification and a ble reserves 
of Hyderabad ooals and continued its systematic 
physical and chemical survey. A pilot-plant investiga- 
tion of the bri of non-caking coals has been 
undertaken and, in connexon with th insi 
of the Lurgi low-temperature carbonization ко per 

the weathering properties of Hyderabad 

e oido eke Del. Qe eae f 
tar acids and bona from low-temperature 
ter and of benxole from cerbonization gas are being 
studied. 


The Heavy Chemicals and Fertilizers Section has 
been with the utilization of felspar and 
iron р ‘and of sulphates for the manufacture 
of A AA pe TAE e ET o iid 
charooel from groundnut hulls. rahe зови study 
of Hyderabad clays was made in the Cetamio Section 
as well as в study of their utilization as fireclay 
refractories. 


using Aspergillus terreus; non-fermentation studies 
las ы dine of lwvulinic acid шш 
cane bagasse. 
* Central Laboratories for Scjentific end А 


Industrial 
Hyderabad. Апппа1 Report, 1058. Pp. xi--57. (Hydersbad- t 
Ogmanis University Press, 1054.) 


& 
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X-ray studies were made on Hyderabad clays and 
epis derivatives, and the conductivity of 
thiam nitrate in mixtures of methyl and ethyl 
aloohol and the isomerization of ohromio chloride 
hixahydrate were studied in the Physical Chemistry 
Section. The Seotion is working oub & 
method for the determination of terterio acid with 
potassium dichromate, and a systematio study of 
the fusel oil from the Niram sugar factory, Bodham, 
Н; State, indicated that it contains 50 per 
cent of amyl aloohol with fair proportions of propyl 
and feopropyl aloohol. Besides erecting the low- 
temperature carbonization ge the Chemical 
Section determined the solubilities of 
groundnut SE ee C., 
while e Operational Research Unit was concerned 
with the of fructose on a semi-com- 

mercial scale, of triricmolein and of sesamin. 


OXFORD SYSTEM OF DECIMAL 
CLASSIFICATION FOR FORESTRY 


REST bibli y has for long been a difficult 
subject to with, more especially since 
forestry institutes and new forest depart- 


ments and their regulting publications to make 
their appearance. nowadays it would be 
almost impossible to keep ow fait with the great 
output of forestry literature without some form of 
international claasification. 

The International Association of Forest Research 


tions—had put the qués- 


Organizatio 
- tion of forest bibliography on ite programma es early 


as 1908 with the object of & minimal system of 
classifloation and an international forest bibliography, 
the work being then entrusted to a Bibliographical 
Committee. The subject was discussed at the 
three international forestry held in Rome 
(1926), Budapest and Напа тнеш the oneei, tha 
Swiss forester, Dr. Philipp Ftury, was one of the most 
atdent workers in.this new cause in preparation, and 
it was not until 1983 that the Committee presented 
to the International Union a complete system of 
classification of forest literature which was ad 

in congreas. It bore the title “Forest Bibli 


details of ita sub-division. One of the Flury System's 
main uses was to olaasify the title references oom- 
8 the International Forest Bibliography—a 

scheme organized areas the International Union for 
the regular exchange between member countries of 
references to literature considered to be of inter- 
national importance. 

The first post-war meeting of the Biblicgraphical 
Committee was held m Zurich in 1948 under the 
chairmanship of Prof. H. Burger. At this meeting 
Mr. F. О. Ford Robertson, director of the Common- 

Bureau at Oxford, а com- 

system of oclassifloation for forest 
Nono id aia er шел by his Bureau 


Products Research loser at Princes 
Risborough. ZU ema eee ee а е 
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of experienoe gained by the Bureau in the course of 
ita day-to-day work in abstracting and classifying 
the world flow of forestry literature. 

When & working had been reached 
between the International Union of Forest Research 
Organizations and the United: Nationa Food and 
of the former to the latter the appointment 
of & joint B liographioal Committee to study the 
neu шга Под Mule make оров ск 
mendations to both. This was to supersede thi 

us Committe, and on iê was appointed А. 

director of the Nanay Forestry School, F. O 
Ford Robertson and E. Saari, profeasor of economice 
in the University of Helsinki. J. D. B. Harrison and 
в. а. Fontaine were appointed by the Food and 
Agriculture tion. Meetings of the Com- 


Union and research stations throughout the forestry 
world. Thro the four years of revision, the 
Commonwealth Forestry Bureau acted as the natural 
clearmg house for the work of and 
oollation involved, in which Mr. P. G. assistant 
director of the Bureau, proved an invaluable helper. 
The definitive English text of the new system of 
classification (which runs to 115 pages) is oalled 
the “Oxford System of Decimal Classification for 
Forestry"* and was finally presented to the Inter- 
antann] Qongree in Rome 16 September 195% жып 
it was unanimously with the recommendation 
eee ra Gen e ae E 
lished in French, German and Spanish. ‘ood 
and Agriculture at ita seventh session 
in Rome, approved of the system with a few resolu- 
so е eee 
forth. . P. бтиввіхо 


SUBMARINE ILLUMINATION AND 
THE TWILIGHT MOVEMENTS OF 
A SONIC SCATTERING LAYER : 


By ELIZABETH M. KAMPA and BRIAN P. BODEN 
Scripps Institution of Oceanography, La Jolla, California 


T haa long been recognized that many rooplankton 

organisme exist in distinot strate during the day 
and that they may undergo extensive diurnal vertical 
migrations. The similarity of their behaviour to that 
of certain sonio-scattering layers in the sea, obeerv- 
able with echo-eounding ipment, led Johnson! 
.to suggest that the origin of these layers is bio- 
logical. Collections by various methods have shown 
that concentrations of both zooplankton and fishes 
are associated with these layers. Although much 


layers and to the acoustic 
шешу comprising them, attention to the causes of 


a 
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apad о ваше зыңк геге оинии ARE 
their vertioal migrations has been restricted to 
speculation and to laboratory experiments with 
individuals. Х 

Ав a first step in determining theme causes, the 
change of depth of a certain level of submarine 
illumination during twilight is here with 
the depths of а certain scattering layer during ite 
vertical migration. 

Intensity of illumination at depth was measured 
with a submarine photometer designed y for 
Dun ubere pa viuit Snodgrass, of the Special 

opments Division at the Sorippe Institution of 
Oceanography. This mstrument, decribed previously 
by Kampa and Bodgn',,employs an ROA 981A 
hoto tomultiplier tube which is sensitive to wave- 
Е ir ud The sensitivity 

has a sharp peak at 400 mu and drops to 50 cent 
at 820 mp and 518 mp. The tube is p against 
preasure at depth by an oil-filled glass riding-light 
cover which makes water-tight contact with the 


braas cylinder containing the submerged portion of ` 


the photometer oircutt. 

The photometer was calibrated with a Weston 
illumination. meter using a 100-watt G.E.-projeotion 
bulb at 115 volta. 

During the observations reported here, the sub- 
merged unit waa rigged in such & way that the 
sensitive surface of the photomultiplier tube was 
vertical, favourmg measurement of horizontal 
illumination. 

When a ourve of equal illumination waa to be 
determined for comparison with soettering layer 
position during vertical migration, the submerged 
unit waa lowered to the осто ас 
time were recorded. This 


photometer was then either raised (sunset) or lowered 
(sunrise) 10 m. dnd held at the new position until 
meter readings showed that the illumination intensity 


bini eee ee The time 
was again recorded. This ted until 
the fathogram showed that th aie seattaring layer, 


р had become relatively constant, either ab 
the surface or at depth. 
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Scattering layers were observed with an NMO-] 
fathometer operating at 17- 5 koja. A more detailed 
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апоПаг to that employed by Hersey, Johnson and 
Davis’. The wide-band sound source in this analysis 
was a balf-pound block of TNT detonated at the 
surface about 80 m. from the reoeiver. The receiver : 
was & directional Rochelle salt hydrophone direoted 
vertically downward just below the surface at the 
i Bounds received by hydrophone 


operate at 30 in. per sec. The record of echoes from 
each explosion waa filtered through an Н. H. Scott 
Type 420-4 sound analyser, and an oecillographio 
record was made of the reverberation at various 
frequencies using а triggered single-eweep single-ewoep osaillograph 
fitted with a "Polaroid Land camera. . 

Biological collections were made from each layer: 
under observation with a J-m.~plankton net of 
8:xxx bolting silk. This net oould be openéd ‘and 
closed at depth by means of the Leavitt‘ opening 
and closing device. A time-depth recorder was 
Incorporated in the collecting gear to give в reoord 
of the fishing depth of, the net. After superficial 
examination these collections were dark-adapted in 
running sea water and then deep-frozen. A report of 
the light-sensitive substances obtained from these 
animals will be shortly. 

Fig. 1 shows the twilight asoont of a scattering 
layer in the Ban Trough on June 80, as well 
о аваа осие шоок оо 
foot-candlea) with which this scattering layer 
been associated during the afternoon. Troe Bees 
that the ascending soattering lags behind the ascending 
light intensity between 1830 and 1950 hours (P.D-T.). 

"This layer was observed to split Into two oom- 
ponents during ite migration. A similar splitting of 


nique was employed (risk of damage to 
meter ita use while TNT was being 
detonated). Fig. 1 also shows the ascent of this split 
layer on July 1. The upper component of the split 
layer scattered relatively high frequencies 

20 Ко./в.), whereas the lower oompanent scattered only 
lower frequencies (2-4-3 :4 ko./s.). Fig. 2 shows osoillo- 
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Wig. 3. Fatbogr&m of layer descending in the morning. ‘The 5°9 x 107 foot-oandie tsohume ts 
superimposed 


grams of reverberations from the second TNT 

explosion in the July 1 (Fig. 1) series. The upper 

component, scattering at higher ies, 18 

apparent at 84-8 m. (46-1 fathoms), w. ө the lower 
nent is at 168-5 m. (02-4 fathoms). 

Fig. 3 ів a fathogram made in the San Diego 
Trough on July 2 during morning twilight to sun- 
rie. · Ав soon as а i layer could be 
observed breaking away from scattering, the 
photometer was lowered to the top of the layer. The 
intensity of illumination here was 5:9 x 10-* foot- 
candles. The descent of the 5:9 x 10-* foot-oendle 
isolume is i on the fathogram. It oan be 
geen. that the descending layer and the isolume enter 
and continue & layer which had persisted 
through the night at about 185 fathoms. 

The extremely close correlation between the vertical 
movements of a scattermg layer and those of a 
constant level of illumination (Figs. 1 and 3) argues 
strongly that the migrations of these layers are 
simple responses to variations in environmental light 
intensity. The slight lag in the ascent of the layer 
behind that of the isolume (Fig. 1) during Ше early 
part of the migration suggests that, although 0-000886 
foot-candles may constitute an optimum illumination 
for the scatterers, the threshold intensity for migra- 
tion is slightly lower. This threshold was reached 
opparenily. at about 1900 hours, and the scatterers 

moreased their rate of ascent. Shortly before sunset 
the layer overtook the isolume, and, at sunset when 
the asoent ів most rapid (about 2:75 fathoms per 
minute), the rates of ascent of filumination-level and 
sosttermg layer are identical. 

It is in to note fhat the illumination 
in (5-9 x 10-* foot-candles) with which the 
йеп о layer (ri 3) was associated on July 2 is 
leas one-tenth of that determined for the 
ascending layer on June 80 (6:6 х 10-4 foot-candles). 
Assuming that these layers were similar in biological 
oompoeition—en assumption which was borne out 
by collections taken from them-—it seems that during 
the moonlees night the animals became dark-adapted 
and consequently more sensitive to lower light 
intensities. The extent to which various degrees of 
dark. and light-adaptation influence the position of 
the soatterers relative to illumina&ion-level demands 
further investigation. 

Frequency analysis, at the time the fathometer 
has revealed the splitting of a layer during ascent, 
shows that the component, which seems to be 
responding to a photic stimulus, scatters sound at 
9۰6-20 ko./s., whereas the soattering peak of the lower 
component is at 2۰4-3۰4 ko./s. This is evidence that 
the upper part of the layer may be comprised of 
smaller organisms (invertebrates ?) and the lower 
part of larger ones (fish 7). 

Thus we have the picture of & heterogeneous layer 
аана Ча акы Нишанов itte y 


NATURE 


871 
whioh is optimum for one or more 
animals aasociated with the layer. 
During the evening twilight this 
organism ascends with its optimum 
intensity and is followed by pre- 
"| dators which have been in the 
| . layer during the day. This con- 
tention is supported by the re- 
sulta of Tucker’, whose analysis 
of net hauls taken in the layer 
led him to conclude that inverte- 
brates  (euphausiid crustaceans) 
were the dominant organisms in 
the upper part of the layer, while flah were dominant 
in the lower patt of the same layer. Rigidly con- 
trolled biological oollections from different oom- 
ponents of the layer during vertical шише 
to do much in elucidating which o 
responding to light and which are merely Sollowhg 


a migrating food source. 
This work is being conducted under contract 


between the ysios Branch of the Office of Naval 
Research and i Institution of Oceano- 
grephy, University of California. [Aug. 7. 
1 Anonymous the Осал 
No. Pd 
P. Station. 
Kame, 2 Mj Boden, B. Bermuda Biological on 
H зер. P" Johnson, Н. R , and Davis, L. O., J. Mar. Re., 11, (1), 


(Levit, D. B., mol. Bull, 60 (1), 111 (1039). 
! Tucker, G. H, J. Mer. Res., 10 (2), 218 (1961). 


THE INTERTIDAL FLORA AND 
FAUNA OF THE CHATHAM 
ISLANDS 


` By G. A. KNOX 


Zoology Department, Canterbury University College, 
Christchurch, New У аала 


` January-February 1954 an oceanographic 
expedition from Canterbury "University Oollege 
and Canterbury Museum, sponsored by the New 
Zealand Ovceanographio Committee, visited the 
Chatham Islands in the M.V. Alert. This group of 
islands and rocks lies 560 miles due east of Banks 
Peninsula on the South Island, New Zealand, the 
member of the group, Chatham Island, being 

about thirty miles long. During the time spent round. 
the Islands opportunity was taken to make observa- 
tions on, and fairly complete oolleotions of, inter- 
tidal plants and animals, at several localities on the 
main island and on many of the outlying islands. 
The Chatham Islands lie in a zone of mixed cool 
sub-antarctic and warm sub-tropical water. Cool sub- 


.antarotio water passes up the east coast of the South 


Island and is deflected east towards the Chatham 
Islands when it mpinges on в tongue of warm sub- 
tropical water from the north, described by Flemmg*' 
as the Kast Cape Current. The area of intermingling, 
known as the Sub-tropical Conv 3, is clearly 
defined at times, ill-defined at o and varies 
considerably in position seasonally and from year to 
year’. The Chatham Islands, then, are subject to 
both sub-tropical and sub-antarctio influenoes in 
varying degrees, and this has an important bearing 
on the flora and fauna of the intertidal region. 
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A striking feature of the intertidal ecology of the 
Chatham Islands to one familiar with the New 
Zealarid shores is the odd mixture of species char- 
acteristic OT he RUE add coup eee pere о New 
Zealand; for exam 


f. eb Harv.) J. Ag. rue Eee UE D 


of the South Island and Stewart Island, i 


other such as C plumosum (А. 
Rich.) J. Ag., which are limited to the northern part 
of the North Ialand. Moore‘ states that, of the 190 
species of algae recorded from the Ohatham Islands, 
ten are not otherwise recorded from New Zealand 
and the reat are & mixture of northern and southern 
species. Powell* has recorded 256 species of intertidal 
and shallow water inoltusos from the Chatham Islands. 
Of these, forty-seven are endemio species or sub- 


` Many 

such as the absence лиш уор 
zones and the presence of a well-marked ApopAloea 
lyalis zone, are those found only in the extreme 
south of the South Island and Stewart Island. 
Others, such- as the development of Canainn 
brunnea and Vermetid zones, are characteristic o 

the zonation of northern New Zealand shores. Th 


basic pattern of zonation, with a well-developed 
Hire dried piri ciis pede a SE 
New Zealand shores with some northern, warm 


temperate, New Zealand о ааа аа as 
well as a number of endemic features. Р 
Another striking feature is the complete absence 


of many of the commoner ies of the New 
Zealand shores. Nowbla акш гате the ba lca, 
7 : Dus 


b only in 


ee Баулы RE ce pce NOE Denn. 
Graspoid crabe were absent, as well as the anomuran, 
‘Petrolithses elongatus Milne-Edwards. On the New 
Zeeland shores the latter species is one of the com- 
monest and most ubiquitous animals. The complete 
&beenoe of crabe above mean low-water neeps 
is an unusual feature not found on other southern 
were not во marked 


shore to that ai D. willana an this Now Zeeland ihares. 

The absence of certain species has led to some 
interesting changes in the vertical zonation of others 
when compared with their zonation on the New Zea- 
land shores, and seryes to illustrate the effect of 

competition in determining the limite of intertidal 
pianta and animals. кышын 
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cult фо account for is the absence of the commonest 
barnacle, Ё 
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озш ошл eq ci 
about mean high-water neape to mean high-water 
springs, above the optimum development of C. 
columna which extends down to ‘about mean low- 
water reaps. On the Ohathams, with the absence 
of О. columna, О. brunnea extends throughout the 
midlittoral zone down to the upper limit of the 
brown algal xone at mean low-water neeps. Apart 
from „competition between adult 'barnaoles, 


determining 
C. columna breeds throughout the year, whereas C.' 
UNE Haa a mora rostrioted breeding seison: froni 
September to February’. 

‘A consideration of the above evidence leads to the 
conclusion that the Chatham Islands intertidal region 
has been populated from New Zealand. This oon- 
clusion is supported by geological evidence. Finlay* 
states that the whole of the recent mollusean fauna 
of the Chathams seams to be independent ‘of the 
Tertiary faunas, the most characteristic shells inbabit- 
ing the shores not Беш represented in Pliocene beds’. 
He concluded that “the Recent Molluscan fauna of 
the Chatham Islands is not & remnant or an evolution 
of the Tertiary fauna found there, but a repopulation 
from the mainland, in Post-Pliooene times, but yet 
long enough ago for characteristic regional species’ 
and sub-species to have evolved". ow endemio 
intertidal species have been recorded in the other 
animal groupe and in the algae. More may, however, 
be recorded when the resulta of the present expedition 
have been worked out; but, 
nearly all the dominant intertidal plante and animals 
are also found on the New Zealand shores. 

The absences pose some interesting problems 
oonoerning the means of dispersal of the 
involved. Establishment of an intertidal tion 
across a sea barrier can take place by the transport 
of sufficient numbers of larval stages by currant 
systems, or adulte by foes ор i ecd Ae shipping. 

was observed thro the voyage 
Каш кош шы, and M Dobis ило 
importent method of dispersal m do oes Some 


Ortoophorus 
maria (Stuckey) which is praoticelly confined to 
species of Cystophora, are also found at the Chathams ; 
others are absent. Although Риго еа aniarctioa is 
abundant at the Chatham Islands, the chiton 

egregaria H. Adama, one of the dominant 
species confined to Durvillea holdfasta on the New 
Zealand shores, has not been recorded. Another 
dominant species, Siphonaria australis, is rare, and 
was ‘first recorded by the expedition. A second 
chiton, Ornithochsion Rocheburne, oocurs 
abundantly in holdfasts both in New Zealand and 
the Chathams. ipping may have formed a trans- 
porting agent in reoent timee, but ib is interesting 
that no specimens of the bernacle, Hlminius modestus, 
were found, although it has recently been introduced 
to Rurope!*. 

Orisp and Southward™ have recently discussed the 
influences of sea barriers on the distribution and 
evolution of predominantly intertidal plants and 
animals and oonolude that “a critical distance must 
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exist, related to the current system and the duration 
of the free swimming stages, beyond which the rate 
of settlement of the larve is normally insufficient to 
reach the minimal ulation density within the life- 
time of an individual". . As yet there is very little 
information available regarding the life-histories of 
New Zealand intertidal animals. Information is, 
however, available concerning the current velocities 
between New Zealand and the Chathams. Young? 
reporta that light wreckage from Cook Strait has 
been picked up three weeks later on the north side 
of Chatham Island. Drift bottles liberated off the 
Otago Heads have been picked up on various 
perta of the island from 3 to 16 months later. 
The velocities of these currents would be sufficient 
to transport the free-swimming Шыу of many 


species. 
Detailed resulta of this investigation of the inter- 
tidal ecology of the Chatham Islands will be lished 
elsewhere. The expedition which enabled above 
observations to be made was financed by & grant 
from the New Zealand Council of Boientiflo and 
Industrial Research, with contributions from Canter- 
bury University College, Canterbury Museum, the 
mion Museum and the Oanterbury Branch of 
the Royal Society of New Zealand. This assistance 
із gratefully acknowledged. I also wish to thank 
Dr. M. Naylor and Mr. R. K. Dell for helpful dis- 
cussion. 
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EXPERIMENTAL CHEMICAL 
CARCINOGENESIS AND THE 
INFLUENCE OF SOLVENTS 


RESEARCH.IN FINLAND 


By Pror. KAI SETÄLÄ 
Department of Pathology, University of Helsinki 


Страв the mechaniam of experimental 
tumorigenesis there are—besides the canoer- 
provoking agent iteelf—several factors influencing 
eesentially the development of tumours. The 
majority of these factors are, however, still totally 
unknown. Even the few which oan be regarded as 
known need further explanation. It may there- 
fore be of value to summarize some of our present 
knowledge and try to illustrate the significance of 
some of the obeervations already obtained. 
Canoer-provoking agents aa used in experimental 
research are, in general, the fat-soluble aromatic 
polycyclic hydrocarbon carcinogens. When they are 
employed for an investigation on living biological 
material, it is necessary to bring these fat-soluble 
substances into close contact with the aqueous 
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environment of the organism. In applying fate 
and/or fat-solvents as vehicles for the carcinogen, & 
number of factors, not easily oonirollable, are intro- 
duced which modify the resulte. A oonsiderable 
number of investigations dealing with factors which 
alter the action of tumorigenic agents confirm the 
existence of some kind of ‘solvent effect’. The nature 
of this is unknown. That is why the effect of the 
vehicle used and that of the actual carcmogenic agent 
cannot be clearly distinguished from each other. It 
seems possible, however, that a satisfactory explana- 
tion of this particular circumstance would throw 
additional light to the сва ие the carcinogenic 
hydrocarbons actually i 

Selecting suitable mediators for the carcinogen, it 
is logical to examine the physiology and pathology of 
livmg matter for ions 'ав to their required 
nature’. One should take into account the large 
body of data which has been accumulated, for 
example, upon the chemistry and fine structure of 
protoplasm and its derivatives, intercellular suh- 
stances and the permeability phenomena. (On these 
mattera I consulted (at the beginning of 1940) Prof. 
R. Oollander (Institute for Botany, University of 
Helsinki), a leading investigator on ee 
of cells, who agreed with this view, made some 
illuminating comments.) The vehicles in the present 
experimental series ought to satisfy, so far as possible, 
the following demands: (1) in prmoiple they should 
be as ‘physiological’ as possible; (2) they must be 
well known chemically well defined; (8) they 
must have the property of solubilizing both water- 
and fat-soluble substances; and (4) it must be 
possible to vary the chemical and the physical nature 


' of the resulting solutions within wide limita when 


needed. It seams, therefore, natural that the vehicles 
should be nonpolar-polar compounds having their 
principa] oounterparte in living Nature!-!*. For 
i studies, compounds of varying non- 
po lar behaviour can be selected, either from 
the biologically &otive, natural nonpolar-polar sub- 
stances or from the technical products known as 
detergenta (of. refs. 4, 5, 8 and 10). (From the begin- 
ning of 1947 until 1951, Prof. P. Ekwall (Institute for 
Physical Chemistry, Abo Akademi, Turku, Finland) 
acted ва chemical adviser in our studies in the fleld 
of aqueous solutions: of association colloids’.) Since 
1948 I have systematically employed oertain syn- 
thetic high polymers—for example, solutions of various 
polyethylene glycols (carbowaxes). It appeared that 
both these unds and the so-called ‘association 
colloids’ which were brought into use later during 
our studies’ have some oommon properties from the 
physico-chemical point of views’. 

Before investigations concerning the actual mech- 
anism of experimental carcinogenesis could be 
started, some orientating tests were made (regarding 
the maintenance of the carcinogenic activity, differ- 
ences in саго ic response of tissues when various 
types of nanpo lar vehicles are employed, the 
significance of the carcinogen and the oolloid oon- 
centration, penetration and absorption of the 
carcinogen into various tissues, the possible trans- 
port mechanism, eto.). Some of the aspects are dealt 
with in the following. (Investigations have been 
carried out since 1945.) 

Twmorigenic power. The first task was to test if 
the carainogenio hydrocarbons solubilized by these 
nonpolar~polar mediators retain their tumorigenic 
activity. The tumorigenic power was tested using 
various strains of mioe. In systematic studies, how- 
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ever, mioe of our anonymous known strain employed 
in all our experiments were used. Up to the present, 
about 15,000 animals have been expended. For the 
orienteting experimenta, only relatively small series 
(ten to twenty mice in each subgroup) were at our 
disposal. The reasons for this were ат the 
"wide scope of the programme, and post-war diffi- 
culties in Finland. In the actual experments, 
larger series (fifty to two hundred mice in each sub- 
group) were employed (see refs. 9, 13). 

A priori, it was far from certain that these non- 
polar-polar mediators would retam their activity (of. 
ref. 11, pp. 56—59). So far, & great number of different 
representatives of nonpolar-polar mediators (both 
ionio and non-ionic ones) has been studied. It has now 
been established with certainty that carcinogens re- 
tein their i ity and induce cuteneousg!-*.*.9.13, 
fore-stomach**1* and subcutansous"* tumours. In 
addition, there are signi differences in the 
в response when different vehicles are em- 

Further, tumours can be induced by applying 
only & fraction of the quantities of the caromogen 
reported in the literature. 

Cutaneous tumours developed with a concentration, 
for example, of 0:0045 рег cent of 9,10-dimethyl-1,2- 
benzanthracene in aqueous solutions of modium 
lauryl sulphate*/'. The average time of response 
decreased with increasing concentration of the non- 
polar-polar oompound, and the fact that this time 
decreased at first faster with higher dilutions, 
and then more slowly, seams to indicate that the 
‘physico-chemical nature of the vehicle is important. 
The conventration of the nonpolar-polar substance 
is significant when the carcinogen concentration is 
low. At higher carcmogen concentrations, already at 
0-009 per cent dimethyl-benzanthracene, the colloid 
concentration seems to be of secondary importance. 
These observations may perhaps be interpreted aa 
indicating that the oonoentration, for example, of 
0:08 per oent dimethyl-benzanthreoeno (& usual 
concentration in experimental work) is, in general, 
high enough to avert variations depending on differ- 
ences in the physico-chemical nature of nonpolar- 
polar vehicles. re, these observations 
indicate that one has to use relatively low carcinogen 
concentrations when the signifloance of well-defined 
vehioles is studied’. 

Fore-stomach tumours developed in feeding experi- 
ments with a total dose of 0:6—4:0 mgrh. dimethyl- 
benzanthracene per mouse when various types of 
aqueous solutions of detergents acted as mediator, 
and on an average of 1-6 mgm. when polyethylene 
glyools were used*.f:2, 

Penetration and absorption of the carcinogen. Ав to 
the skin, fluorescence studies indicated, first, that 
3,4-benzpyrene, as well as other carcinogens, solubil- 
ized by aqueous solutions of various nonpolar-polar 

‚ eo easily te into the cutaneous 
elementag!-**.*11, Rud secondly, that the localization 
and distribution of benzpyrene or ite blue fluorescent 
metabolites, shortly after painting on the skin, 
depend on what types of nonpolar-polar substances 

_ are used’. The characteristics of the mediator sub- 
stance seem bo affect the rate at which the carcinogen 
is abeorbed by the skin and the pathways for the 
passage of the carcm through the mkin**s. In 
addition, ib appeared 4 benzpyrene can penetrate 
directly into the livmg epidermis and dermis m new- 
born mice when the carcinogen is applied before the 
tenth hour of life, that is, before the development of 
the pilo-sebacecus apparatus*i, 
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As to the gastrointestinal tract, gastrio absorption 
of 8,4 was studied following gastric 
instillation of a single doge of the hydrocarbon. No 
signs of absorption or penetration by benzpyrene of 
the gastric glandular mucose were observed after 
administration of the hydrocarbon in fat and oils. 
This is understandable, because little or no fat is 
absorbed by the glandular stomaàh wall ufider normal 
conditions. On the contrary, for penetration into this 
region the physico-chemical nature of the mediator 
substance is decisive. With substances non- 
polar—polar properties a weak penetration is observed 
if the lipophilic charaetermtios predominate, and a 
strong penetration if the hydrophilic characteristics 
are predominant. This was first observed using water- 
soluble polyethylene glyoolsJ. Later rt appeared that 
both these co and aqueous solutions of the 
actual association oolloids (namely, soaps and soap- 
like substances) cause penetration mto the gastric 
glandular пуцоова?:612,14, Aqueous solutions of certain. 
natural biological nonpolar-polar substances, such, 
for ае о оа ee 
fatty-acid salts, also cause penetration of benrpyren 
into the glandular mucosa of the stomach®*1*, 

Observations on the transport mechanism of the 
carcinogen. The mechanism determining the dis- 
tribution in the body of carcinogenic hydrocarbons 
is & complicated phenomenon. However, oertain 
facte suggest it bemg likely that the absorption (af. 
also the preceding) and the transport mechaniam 
of these are in some way linked to those of 
lipids. However, comparatively little is known &bout 
the physical state in which the ee орану 
after its administration to the experimental 
—travels in the aqueous fluids of the body. 
having examined the influence of some agencies 

administration, X- тиу radiation of certain 
PU un зем бз ңы behaviour of the 
so-called chylomicrons, that is, mobile visible lipids 
of the blood (cf. ref. 17), it was observed, first, that 
large amounts of benrpyrene ог its blue-fluoreeoent 
metabolites exist in the content of the mesenterio 
lymphatics and in that of the thoracic duct after 
gastric instillation of the ogroinogen*/*, and secondly, 
that benzpyrene moves in the blood stream, at least 
to some extent, in association with chylomicrons. 
It was also possible indirectly to this by 

‘artifloial chylomicrons’ con: various 
nonpo substances, globulins and 8,4-benz- 
pyrene. the resulting solutions contain certain 
biological nonpolar-polar compounds in varying 
suitable proportions, the size and the behaviour of 
these particles can be changed within wide limita 
when needed’. Further, parenterally administered 
fat, if emulsified with nonpolar-polar substances, 
enters the blood stream in the form of amall visible 
particles, so-called lipomicrons, the physical state of 
which most probably is similar to that of the ali- 
mentary ohylomicrons!*. This happens also when 
„large amounts of these nonpolar-polar си 
are painted to the akin of mice’. It ів possib. 
the observations presented here may throw aa 
light on the problem how experimental remote 
tumours ‘sediment’ themselves. 


carcinogenesis, attention has been paid to various 
are. in cutaneous elements as well as to the 
interaction between such changes caused by carcino- 
tars and hydrocarbons (see review im ref. 11, 

pp. 159-168). Already during the orientating experi- 
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menta of the series with water-soluble poly- 
éthylene glycols***, and later also in oónnexion with 
aqueous solutions of other detergents»**, it appeared 
‘that some of the mediators induced different types 
‘of epilation phenomena from those usually obeerved 
in caromogenesis. In the present phase of the 
studies, it is certain that some of the nonpolar-polar 
compounds, without any known oarcinogen, oan 
cause morpholdgical alterations in various cutaneous 
structures. For example, paintmg of the akin with 
the non-ionic polyoxyethylene sorbitan mono-oleate 
(‘Tween 80’) with a high h; balance 
value (of. ref. 8) caused distinct alterations, especially 
in the guboutáneous adipose tissue**. On the other 
hand, another, non-ionic t, sorbitan mono- 
laurate (‘Span 20’), 
lipophile balance T induced alterations both in 
the is and dermis: enlargement of the 
indivi cells, increased mitotic ratio, distinct 
of the epidermis, destruction of the pilo- 
sebaceous apparatus, changes both m the inter- 
cellular matrix and in the connective tissue proper, 
dilatation of capillaries, degenerative changes in the 
vascular walls, eto.*4, 


Using systematically selected nonpolar—polar oom- 
pounds (for example, synthetic detergents) and high 
polymers (for example, polyethylene gtycols), рев 
апу known ib is с to 
(within wide limits) various потрі! 
changes in epidermis, dermis, ee otis 
im some remote organs), in experimental animals, 
some of which are seen in connexion with carcino- 
genesis. Taking into &ooount, first, the principles 

ing to which certain of these compounds have 
been selected (for example, what is known about 
interactions between synthetic as well as 
high polymers and various protems!*), and, seco 
what is known about connective tissue phymol 
and pathology, it is possible to throw additional 
light to the mechaniam and pathogenesis of some of 
these alterationa. Here we have at hand a better 
method for distinguishing the influence of a wel- 
defined carcinogen from that of a well-defined 


‘experimental 
genesis may be considered. It has been reported that 
new-born mice (2-10 hr. after birth) are refractory 
to a single application of the carcinogen. The absence 
Кы и арыш Aud Bag she, Paika 

ш of new-born mice would explain the 
ineffectiveness of the carcinogen for penetration and 
tumour formation. In our studies the oo-carcinogenio 
action of croton oil (af. ref. 11, pp. 151-164) on the 
Bkin of new-born mioe painted once with 9,10-di- 
methyl-1,2-benranthracene during the first 10 hr. of 
their life was tested’. As a result cutaneous tumours 
do not develop, though the carcinogen easily pene- 
trates into the cutaneous elements (loo. ott.). The 
reason for this seemingly negative result must thus 
be found elsewhere’. Following this work, series of 
adult mice received a single painting of 9,10-dimethyl- 
1,2-benzanthracene solubilized by various nompolar— 
polar compounds. After this, croton oil treatment was 
carried out in the usual manner. The co-carcinogenio 
effect of this mixture became apparent as expected 
beforehand’. Taking into account the nature and 
morphology of the alterations in the skin Induced by 
certain nonpolar—polar compounds, in another series 
of adult mice some of these compounds (for example, 
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‘Span 20') were employed as co-carcinogens. Ав в 
result, cutaneous tumours developed at the site of 
peuniing*:*. These compounds are favourable for 
this kind of experiment because they do not mduce 
cutaneous tumours when used without any known 
oarcin In other words, a considerable num- 
ber of well-defined and biologically active oolloid- 
forming compounds (both iono and non-ionic) can 
serve as co-caroinogens as effectively as croton oil. 
(It is of interest that croton oil also ocontams 
several nonpolar—polar compounds which are able 
to react, for example, with proteins.) A large 
series of other well-defined oo-caroinogenio agents 
ts already under test. The results avaiable so far 
point in the same positive direction’. To sum up, 
а new group of chemically and physioo-chemically 
well-defined oo-cearoinogenio oompounds has been 
disoovered. 

Aooordingly, it would seem that the existence of 
a ‘solvent effect’ has become apparent in several 
different ways. We are continuing investigations on 
the following lines: (1) to search for 
oo-carcinogens from the large series of well-defined 
and well-known natural and synthetic nonpolar—polar 
compounds, high polymers, eto., having certain effecta 
upon different biological systems; (2) to study the 
specific mode of action upon living matter of each 
of the principal different types of these agents. 
Employing series of systematically selected well- 

o0-carcinogenio compounds with known 

inftuenoes upon various tissue elements, something 
of the tumorigenic property of the ‘actual’ carcinogen 
can gradually be transferred to these oo-caroinogens. 
In this way it may be possible to investigate, among 
other matters, what is meant by the presant оапоерів 
‘carcinogenic’ and ‘co-carcinogenic’, what types of 
morphological and chemical (analysed, for example, 
with X-ray diffraction and biochemical methods) 
саш. in the elementa of origin for tumour 
formation are essential, as well ав interactions 
between parenchymal and stromal reactions durmg 
tumorigenesis—that is, the power to induce tumours 
under controlled oonditione—and thus to throw 
more light on the biological processes, as a result 
af which experimental tumours develop. 

Same of these investigations have been aided by 
grants from the Bi Juselius Foundation of 
Helsinki. [June 30. 
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LETTERS TO THE EDITORS 
The Editors do not hold themselves responsible 


for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Effects of Ribonuclease on the Metabolism 
of Living Root-Tip Cells 
Usnye ribonuclease аз an analytical tool, Gale and 
Folkes? have recently bie үө: new evidence 
а Исен oleic acid aya аа 
in protein synthesig?”, А can 
ufmann and Dast, that нз алын 
Au iu ARRIERE QD M INO 
that the enzyme actually can penetrate into living 
root-tips. These findings led to the present study 
on the effects of ribonuclease on the metabolism of 
nucleic acids, protein and respiration in onion root- 
tips. The i have been performed with 
the technical help of J. Brygier, E. Baltus and F. 
` Vanderhaoghe 


. When intact onion root-tips are treated with 
crystalline ribonuclease (1 mgm./ml.) for a few hours 
prior to immersion in water containing a labelled 
amino-acid (radioactive glycine or phenylalanine), 
there is considerable inhibrtion of the incorporation 
of amino-acid into the proteins: а 60 per cent 
inhibition is observed after pre-treatment for 1 hr. 
with ribonuclease, Rud ih eoschos ый M per cet 
after treatment for 8 hr. with the enzyme. These 
biochemical results have been oonfirmed by using an 
autoradiographic method: as seen in Figs. 1 and 2, 
treatment for 3 hr. with ribonuclease considerably 
reduces the uptake of labelled phenylalanine into the 
oells. Inaotivated orystalline ribonuclease showed no 
effect on the i ion of the labelled amino- 
acids into the protems of the root-tips. 

Very different resulta are obtained when the in- 
corporation of labelled adenine in the nucleic acids 
Ча studied: treatment with ribonuclease first in- 
creases the incorporation of adenine into mbanucleio 
acid, the increase reaching 60 per 
cent for a 3-hr. period. Incor- 
poration then steadily decreases, 
so that m root-tips treated for 
20 hr. with ribonuclease, 80 per 
cent inhibition is found. Ав re- 
gards deoxyribonucleic acid, the 
incorporétion of labelled adenine 
is immediately reduced: the in- 
hibition reaches 30 per oent during 
„в period of 1—3 hr. and ıt becomes 
oen d complete after 20 hr. 

observations suggest that 
‘ribonuclease immediately slows 
down deoxyribonucleic acid syn- 
thesis, leading to the cytological 
‚ abnormalities described by Kauf- 
mann and Dast, while it first stimu- 
latea, then inhibits ribonuoleic acid 
metaboliam. 

In oontrast to these 
changes in protein and nuoleie вой 
metabolisms, the oxygen consump- 
tion of the root-tip meristematio 
tisuo remains unaffected by ribo- 
nuclease, even after treatment for 
15 hr. 

While the oxidative activities, of 
the mitochondria thus apparently 
remain normal, phosphorylations 
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are effected by the ribonuclease treatment: the 
morganio phosphate content drope by 20 per odht ` 
during the first 3-hr. period, without any further 
changes. А the same time, acid-labile organic 
phoephate (presumably adenosine triphosphate) shows 
a 30 per cent increase during the first 3 hr. of the 
ribonuclease treatment and remains constant after- 
wards. These resulta probably mean that adenosine 
triphosphate ів not utilized and thus accumulates, 
when protein and deoxyribonucleic acid metaboliams 

Ribonuoleio acid, when estimated oto- 
metrically &ooording to the method of Ogur and 
Rosen’, shows а 20 per cent drop after the root-tipa 
have been treated for 3 hr. with ribonuclease ; there 
is no further decrease afterwarda, even after 18 hr. 
Soluble nucleotides seem to drop slightly at the 
beginning (1-3 hr.), then steadily increase, finally 

& value 40—50 per cent above controls after 
18 hr. It should be pointed out, however, that 
classical methods of eetimation of ribonuoleio acid 
M e e E n QUE ud 
is partly degraded by ribonuclease. It seams, never- 
theless, that the strong mhibition of protein meta- 
bolism is not linked to any extensive degradation 
of ribonucleic acid. 

This conclusion is conftrmed by ical 
observations on cells treated with ribon : after 
Unna staining, the cells of the outer layers are more 
basophilic than normally after 8 hr. m ribonuclease. 
The increaged ilia is due to ribonucleic soid, 
as shown. by the ribonuclease test*; it is thus likely. 
that the enzyme first induces a synthesis of ribo- 
nucleic acid in the external cells. Later on, after 
6 hr., for example, this outer layer of cells loses ita 
besophilia almost completely. 

An intereatmg point is that when sections of roota 
previously treated $^ ойо for 8 hr. with ribo- 
nuclease are stained with Maria’s* method for pro- 
teins, an ty space becomes visible around most 
of the nucleoli (Figs. 3 and 4). . This finding might 





Track-radioantograph о of опол, root-tip cells moubated in тайюмоштз phenylalanime. 


Oontrol (1) and after ríbonnoioase 
Maxia's method. Control (3) and after 
t by nbonuciesse (4) 


м 
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mean that, as proposed by Casperaeon!, the nucleolus 
Blays.& very important part in protein synthesis, 10 
agreement with the tal data obtamed m 
this laboratory by A. Fioq'. 

These resulta, in showing that mbonuclease pro- 
duces a very strong inhibition of amino-acid inoor- 
poration into the protems of living cells, bring freah 
evidence for the view that ribonucleic acid 1s inti- 
mately concerned with protein synthesis. The 
acoumulation of adenosine triphosphate in the treated 
cella as well ag the fact that ribonuoleio acid only 
partly disappears after treatment by ribonuclease 

well with Dounoe's hypothems* that a phos- 
ратуй form of nbonucleie acid is involved in а 

te mechanism of protein synthesis. It should 

be pomted out that ribonuclease, when soting 
on living cells, exerts effects comparable to those of 
the removal of the nucleus in unicellular organisms? ; 
for in such cases, ribonucleic acid decreases together 
with protein anabolism, while adenosine triphosphate 
increases and oxygen oonsumption remains un- 
affected. 
: J. BRAOHET 
Laboratoire de Morphologie animale, 

Université de Bruxelles. 

Aug. 206. 


‘Gale, B. F., and Folkes, J. P., Nature, 178, 1293 (1964). 


Year Book No. 
* Ogur, M., and Rosen, G, Arch Biochem, 35 $03 (1950). 


Brachet, 
^Xanfmann, B P and Das, N: K Carnegie Institution of Washington 


* Brache&, J, Colston Soo. Symp., Bristol, [7, 01 (1954)] 


Inactivation of the Chromatophore- 


expanding Activity of Pituitary Extracts 
by Ascorbic Acid 


Ix experimenta dealing with the connexion between 
the adrenooorticotrophio hormone (ACTH) and inter- 
medm, we have tried to proteot the hormone from 
inactivating oxidation by the addition of substances 
with a low redox potential. Among others, ascorbic 
acid (Merck) has been used, as ib is well known that 
it protecta for several hours from oxidation, for 
example, highly diluted solutions of sympathins. 
But contrary “to expectation, ib was found that after 
the incubation of an adrenooortiootrophio hormone 

ion of ing in & Ringer solution oon- 
teining 10 mgm./100 gm. ascorbic acid at + 4 C. 
overnight, its chroma 
activity was found to.be reduoed to 2 cent. 

We have therefore tried in a number р орн СРР 
to geb some information upon the mechanism of 
the reaction between ascorbic acid and the active 
Roly peptide Experiments were carried out on 


and 
The chroma 


ability to light of isolated frog skin in a Pulfrioh 
photometer. By this method a straight dose — response 
curve can be obtamed by plotting the logarithm of 
the dose against the ratio (A extinction of each dose)/ 
(A extinction of a standard dose). The slope of this 
curve is about 1, А about 0:1. Using an ACTH 


preparation of Meere. Schering (1 mgm. = 8 1.0. 
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ACTH) the threshold waa 0-001 ugm. of the dry 
extract per ml. Ringer solution, for oorticotrophin B 
(1 mgm. = 160 rv. ACTH) between 0:0002 and 
0.0005 pgm. per ml. Ringer. To compare the aot- 
ivities of preparations treated in different ways, the 

six-point assay technique has been used. The 
following resulta have been obtamed. 

(1) A depletion of the опташ улей dn vee 

of Voegtlin powder by 90 per cent after 

0-5 ugm. ( — 10 melanophore-expanding unite, M.E.U.) 
has been incubated at room temperature in 10 ml. 

golution 10 mgm./100 gm. ascorbic 
acid (рН 6-6) for 1 hr. ; uds epee 
depletion of the chromatophore-expan 
of ACTH-—Schering (8-05 pgm. (= 200 ME) por ml. 
ascorbic acid Ringer) by 70 per cent after 2 by 
85 per cent after 4 hr., by 96 per cent after 20 hr. 
incubation. 

The chromatophore-expanding activity of cortico- 
trophin-B (5 pgm. (= 1,880 M.E.U.) per ml. &soorbio 
acid Ringer) shows in several iments а mean 
depletion by 22 per cent after 4 hr., 52 per cent after 
12 hr. and 88 per oent after 88 hr. when com 
with the spontaneously declining activity 
control solutions oonteining no ascorbic acid. ree 
concentrations of ascorbic acid, for example, 0-1 
mgm./100 gm., also produced inactivation. Inactiva- 
ton occurred whether atmospheric oxygen was 

t or not. 

(2) If ACTH-Schering waa incubated in a solution 
containing dehydroaseoorbio acid and i-galonio acid, 
the depletion after 20 hr. was only 58 per cent 
against 99-16 per cent with ascorbic acid. 

(3) If the pituitary extracts were incubated for 
2 hr. in solutions containing ascorbic acid oe 
oystein, or thiourea, or 8-hydroxyquinoline, their 
activity on frog skin was reduced by approximately 
40 per cent of that of the control. But this depletion 
did not increase, although the incubation was pro- 
жо for another 18 hr.  Cystein, thiourea and 

ыык rini themselves did not signifloantly 
chromatophore-expanding action of the 
ое extracts tested. 

Details of this work will be published elsewhere. 

Mana. HOLZBAUEA 
В. Втагюв 
. Physiologisches Institut, 
Universität Graz. 
Aug. 18. 


Interrelationships between a Yeast and a 
Bacterium when Bae growing together in 
Medium 


Втнов the Mates of solid medium, the isolation 
of micro-organisms in pure culture, formerly a matter 
of considerable difficulty, has become a relatively 
easy process. The numerous studies of micro-organ- 
isms ın pure culture which resulted have enabled the 
всіепое of microbiology to develop rapidly. In Nature, 


7 Roweyar, micro-organisms are rarely found in pure 


culture, and there is a need for inveatigation of the 
growth and metabolism of organisms growing in 

association with each other. Woods! has recently 
streased the need for such research. The present study 
of a yeast (Saccharom: К, ) and of a bacterium 
(& Lactobacillus tely, and also 
when growing in dian each other in 
defined media, was commenced Наде two 
and a half years ago and is concerned mainly with 
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the nutritional requirements of the micro-organisms. 
A number of mteresting relationships between the 
organisms when іп mrxed culture have been observed. 

The medium employed in these studies was 
nutritionally adequate for each of the two micro- 
organisms and contained:  gluoose (6 рег oent), 
casein hydrolysate (1 per cent) and the followmg 
growth factors: Inositol 10 pgm.jml., p-biotin 
2.2 myugm./ml, calcoium-p-pantothenate 2 ugm./ml., 
thiamine 2 ugm. jml, pyndoxin hydrochloride 2 ugm./ 
mL, nicotinic acid 2 ugm.[ml and pieroylglutamio 


- acid 100 mygm./ml. In pure culture, the yeast 


requires an exogenous source of mositol, biotin and 
pantothenic acid: thiamine, nicotinic acid and pyri- 
doxin are stimulatory. The Lactobacillus requires 
biotin, pantothenio acid, niootmic acid, thiamme and 
folio acid (pteroylglutamio acid). 

The Lactobacillus failed to grow in the defined 
medium when either nicotinic acid or thiamine was 
absent. In mixéd culture with the yeast, however, 


.the lactobacilli grew moderately well in the absence 


of either of these growth factors, but only when the 


concentration of the other growth factors in the 


medium was considerably reduced, that is, as com- 
with the concentration normally present. 
Thus, m the absence of niootinio acid, the growth of 
the lactobacilli m mixed culture was greatest when 
the other growth factors were present at spproxi- 
mately one-twentieth of the concentration normally 
employed. In such cultures growth of the yeast is 
restricted, and 15 would appear that the organism is 
synthesizing nicotinic acid, or some substance which 
can replace the nicotinic acid requirement of the 
Lactobacillus, and secreting it into the medium where 
it becomes available to the Laoiobaoslus, which ів 
thus able to grow. It was shown that the yeast when 
growing alone in such media did in fact secrete such 
в co in the medium ; further examination of 
yeast oulture filtrate showed that the active 
substance was nicotinic acid iteelf or ite amide. 
Addition of this yeast culture filtrate to medium not 
containing nicotinic acid and inoculated with the 
lactbbacilli enabled the bacteria to grow, whereas no 


“growth oocurred in this medium when yeast culture 


filtrate was not added. 
Similar interrelationships were observed in con- 


- nexion with the purine requirements of the Lacto- 
| "Бао из. The yeast does not require either purines 


‘or pyrimidines for growth, whereas the Lactobacillus 
needs an exogenous supply of adenine, guanine and 
uracil—or hypoxanthine together with uracil. The 
Lactobacillus failed to grow in media lacking adenine 
or guanine or both, but did so when in mixed culture 
with the yeast: such growth, however, oocurred only 
in redia in which the vitamins were present at gub- 
optimal concentrations, that is, media in which yeast 
growth was restricted. 

Eight interrelationships were observed in con- 
nexion with the amino-acid requiremente of the 


` Lactobacillus. Ita requirements were determined in 


. & glucose medium in which amino-acids were the sole 


souroe of nitrogen, and the organism was found 
to be exacting to ten of the acids: two other amino- 
acids were stimulatory. In media lacking any one of 
eight of these twelve amino-acids the Lactobacillus 


' grew to в very limited extent or not st all, whereas 


in mixed culture with the yeast the bacterium was 
able to grow to an appreciable extent; such inter- 
actions were most marked in media lacking io 
acid, tryptophan, glycine, alanine or lysine, and only 
ocourred when the vitamin concentration was sub- 
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ximately one-tenth of the voncentra- 
M eins no y employed), that is, m media in which . 
yeast Eoi was restricted. The filtrates of pure 
yeast cultures grown in such media were shown by 
chromatographic or other methods to contain the 
missing amino-acid or some substance which could 
replace it. 

In all some thirteen inter-relationships between 
the yeast and the Lactobacillus have so far been 
observed, and ih each of them the yeast appears to 
be the active organiam, that is, to have synthesized 
the miasing substance essential for the growth of the _ 
Lactobacillus. The substances concerned are widely 
different m nature and include vitamins, purines and | 
amino-acids. It is suggested that other methods of 
restricting growth of micro-organiams may well repay 
investigation, for example, alteration of pH or of 
degree of &erobioem or of incubation temperature. 

B. W. OBALLINOR 
A. H. Rosn 
The University, 
Edgbaston, Birmingham 15. 
July 28. 
1 Woods, D. D., J. Gea. Microbiol., 9, 151 (1953) 


Effect of Streptomycin on the 
Host ~ Pathogen Relationship of a Fungal 
Phytopathogen 

Iw these laboratories we have found to and 
potato suitable subjects for the study of the effect 
of streptomycin оп hoet— pathogen relationships and 
have observed an interesting effedt of this anti- 
bacterial substance on the course of development of 
infections due to Phytophthora tnfesians. Bonde’ has 
reported в similar effect from the abeorption of 
terramyom hydrochloride through the cut stems of 
Katahdin potato plante, but failed to obtain an effect 
with streptomyom even at concentrations of 100 


ugm.fml. 
We applied the antibiotio via the root system by 
eee” 35-day old plants to nutrient solutions oon- 
different concentrations of streptomycin 
pagi Бети he oe wok, The effect on the 
reaction of the host to infection waa examined by 
inoculation of detached leaves with а хоовроге sus- 
pension applied in filter-paper disks and incubated 
at 20° С. m в moist chamber. In one experiment 
whole plante were sprayed with a xooepore suspension. 
The concentration of strepbomyom ïn leaf’ tissue 
was determined by bio-assay, and the toxicity of the 
antibiotic to the pathogen was tested in viro. 
The main results were as follows. In both potato 
and tomato a marked protective effect was observed 
at concentrations which had no effect on the vegeta- 
tive development of the plants. In the case of 
tomato, even 4 pgm. of streptomycin per ml. of 
nutrient solution completely checked the disease. 
However, infection itself is not prevented by the 
presence’ of streptomycin in the tissue, bub spread 


` of the parasite is restricted after contact with the 


host plasm in contrast to the diffuse noted 
MS de eased pide The parasitized host oell 
dies and, very often, the surrounding tissue becomes 
chlorotic. 

The concentrations supplied and those in extracts 
of treated planta have been shown to have n 
significant effect оп  zoospore development 
germination of the parasite. Phytophthora таун 
tolerated streptomycin ab concentrations even of 


November 6, 1954 


200 ugm.|ml. However, slight depression of growth 
was observed at 8 ugm.[ml. 

The suppreasive effect on the growth of the 
pathogen m living tissue was tested further by 
inoculation of cut tuber surfaces treated with strepto- 
mycin solutions and rinsed to remove free antibiotic. 
It was found that higher concentrations were re- 
quired to obtain & checking effect in this work. A 
PERS E RE oe ee Rr 

and complete inhibition was observed at 200 
meum 


It appears that when absorbed by the host cell 
streptomyoin is firmly held, since there is little move- 
ment to tissue developed after the plant is removed 
from treated to normal nutrient solutions. Thus in 
one series of plants, Phytophthora developed rapidly 
on, axillary shoota, but there was a slight reduotion 
of sporulation on the basal leaves indicating that 
some translocation may have occurred. 

There is a differance in response between organs 
of treated plante, the effect being more marked in 
leaves of both potato and tomato than in tubers or 
fruite. There are indications that young leaves respond 
more definitely than older ones. 

Streptomycin does not exert a general protective 
effect against fungal pa . Even when treated 
with а concentration of 100 ugm./ml, many potato 
Janta were severely attacked by powdery mildew 
FE a Vanha.). 

one aasumes that tomyom is evenly 
да а within the oell total extraction of 
streptomycin is obtamed, the concentrations demon- 
strated by bio-amay of tissue extracts cannot be 
e for the effects observed. It would appear, 
then, that the antibiotic is either: (a) unevenly 
distributed in such a way that the parasite contacts 
lethal concentrations at the surface of the oell where 
ite and host plasm first establish contact; от 
(b) it induces some change which alters the host— 
pathogen relationship in such a way ав to oonfer 
some degree of resistance to the host. 

Further tal work will be 
the elucidation of the mechanisms invol 
changes of the hoet - pathogen relationship 
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Division of Plant Industry, 
Commonwealth Scientific and 
Industrial Research Organization, 
Canberra 


July 12. 
1 Bonds, R., Phytopathotogy, 48, 468 (1953). 


Reaction between Phthaleln Dyes and 
Heated Foodstuffs 

A THNWTATIVE method for the estimation of the 
quality of soybean oil meal, based on varying ability 
of different meals to absorb or react with phenol- 

thalein, has been briefly described!. Properly 
eated meals absorbed or reacted with significantly 
more phenolphthalem than under-heated samples, 
and over-heated samples somewhat more than the 
properly heated ones. 

rey N чн еке 
but it was found that only phthaleins pes 
phthalein, phenol red, кошы blue, ped ese 
red reacted in this characteristio way. OU dress 
tried—metbyl red, methylene bine, иһит ar ab- 
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sorbed to about the same extent regardless of the heat 
treatment of the meals. Further, it was found that 
the abeorption of the phthalem dyes was rather inde- 
pendent of the fineness of the sample. From these 
facte ib is conoluded that there is not only an & 
tion but also в staining reaction between 
phthalem dyes and eubetanoce in the soybean oil meal, 
especially those formed By heating (iho: Вутов 
reaction). 
From the ta with the different phthalein 
dyes it has been found that phenolphthalein under 
given conditions best es between under- 
heated, properly heated and over-heated meals." It 
has, however, the disadvantage of not bemg stable 
when made alkaline in presence of substances present 
in soybean oil meal. The solution must be made 
alkaline immediately before the reading in the photo- 
meter. It is supposed tbat the substances in the 
alkaline medium form dara which react with 
phenolphthalein. Crego. is much more stable, 
Debe ыры con dia мыш Ge 
simplified as follows: 400 mgm. samples are weighed 
in centrifuge tubes and 10 ml. freshly mixed reagent 
solution (one of an alooholie solution of cresol 
red, 2 mgm.j/ml., and nine perta of 0-1 N hydrochloric 
acid) are added. The tubes are shaken for one hour 
and then i One ml. of the supernatant is 
added to 10 ml. 0:02. № sodium hydroxide. The 
colour is read in a at 5,700 A. 
Some results from the experiments with this 
method are given in Table 1. From this rb ia seen 
that there is a marked tendency of heated meals to 
absorb (react with) more cresol red as compared with 
under-heated samples. 


Table 1. ABSORPTION OF ORMSOL Rup BY DIFFERENT SOYBEAN OIL 














® As Indicated from laboratory determinations and chick growth 
experiments. 


This cresol red test has also been performed with 
some samples of rape seed meal, Imseed meal and 
dried milk. Even with these, correlation between 
heat treatments and creaol red absorption waa found. 
Details of these experiments will be published else- 


where. 
ALLAN FRÖLIOE 
National Animal Experiment Station, 
Uppeala 7. 
Fane 29 
1yrOHoh, A., Lemtbruks&ked. tidskr.. 99, 867 (1968); 
132 (1964 
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Induction of Tumours with 
I-(2- Tolylazo)-2-naphthol (Oil Orange TX) 


Pracocx! induced hepatomas in seven of seventeen 
mice surviving subcutaneous injection of oil orange Е 
(1-benzeneazo-2-naphthol) for more than fourteen 
months. This substance was then in use as a food 
dye. OClayson* has since suggested that it might be 
active by virtue of ite in vivo reduction to 1-amino-2- 
naphthol. If this, be so, it was thought that other 

capable of being reduced to this amino- 
naphthol might be carcinogenic. 


880 ^" 


1-(2-Tolylaxo)-2-naphthol was purified by chrom- 
&tography on alumina. 8 mgm. of this d 
as в 3 per cent solution in arachis oil were injected 
subcutaneously into albino mice twice a week for 
fifty weeks. Of thirteen mice which survived for more 
than forty-armx weeks, three spindle-oell 
&&roomas at the site of injection at 40, 53 and 61 
weeks respectively (Table 1). In another three mice, 
tumours of the intestine were found. The first of 
these was detected by palpation before the mouse 
was klled, 62 weeks after the commencement of 
treatment. It was an adenocarcinoma arising in 
the-region of the ileo-oweal junction, probably in the 
coum, invading through the muscular coat and 
spreading extensively m the omental lymphatic 
vessels. There was a secondary deposit in a para-ileal 
regional lymph node. On microscopical examination 
in another mouse killed after 69 weeks, an adeno- 
caromomatous polyp was seen in the cacum close 
to the junction with the ileum. At the base of this 
tumour there was invasion of the muscular coat, and 
& nodule of adenocarcinoma, probebly situated in a 
lymphatic vessel, was found in the omentum. The 
third tumour, which arose in & mouse treated for 
65 weeks, waa detected macroscopically as a thicken- 
ing of the small intestine. It proved to be an adenoma- 
tous polyp of such i structure that early 


t change was suspected, but neither invasion 
of muscle nor metastasis was found. 
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Lymphomas, lung adenomas and mammary овпоет 

in mioe treated with the dye and m others 

injected with arachis о alone (Tablo 1); bub in the 

latter no local saroomas and no intestinal tumours 
were found. 

The livers of mice treated with 1-(2-tolylazo)-2- 

naphthol ahowed no proliferative changes. This is 


Sih te eid, nel chancel | ‘were induced 
with the closely rela chemical 1-benzeneazo-2- 
naphthol. In the present experiment the dye was 
given by subcutaneous injection of an oily solution. 
1% seems unlikely that ita carcinogenic activity would 
.be suppressed 4f it were given by mouth, a point 
ЕТИ Therefore the use of 
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the dye (oil orange ТХ) ва a food colorant should 
be discontinued. 
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G. M. BouxsER 
D. B. OLAYBON - 
J. W. Jou 
Department of Experimental Pathology 
and Cancer Research, 
Medioal School, 
University of Leeds 
July 28 


Se Eep. HS mice Oanset Obmpalen, Sa; 198 
* Clayson, D. B., Brit. J. Cancer, 7, 400 (1053). 


A Brain Extract as a Substitute for Platelet 
Suspensions in the Thromboplastin 
Generation Test 

Tun test described in 1953 by Biggs and Douglas! 
has proved & valuable technique for the study of 
the generation of plasma thromboplastin, and in the 

of the various hmmorrhagio states due to 

defecta at this level Of the three ingrediente for 
the ‘incubation mixture’, as originally described, 
only the preparation of & consistently satisfactory 
platelet suspension is troublesome and time-consuming 
enough to cause difficulties for those not constantly 
using the test. We have devised a modifloation, 
which we feel allows 8 degroe of accuracy, 
i the 


by acetone drying, is further washed with acetone 
until free of cholesterol as judged by a negative 
Liebermann-Burchard$ reaction. When 1 gm. of the 
dried powder is extracted at room temperature with 
approximately 50 ml. of chloroform, more than 
300 mgm. of active material is obtained by eva 
tion of the filtrate. This gummy residue is 
homogenised in 50 mL of 0-85 per cent sodium 
chloride. An approximately 1: 100 saline dilution 
of this concentrate, substituted for the platelet 
suspension, gave ‘peak’ times of 10 +1 seo. in 
lastin generation testa of plasmas and sera 
from twenty normal individuals; ва with plateleta, 





0 2 4 8 
Time of ineubaton (min.) 
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Со is reached in 35 min., and the optimal 
plasma and serum dilutions are 1: 5 and 

1: E ce шшш be шу 

Douglas. 

When frozen, the concentrated saline suspension 

remains stable for at least twelve months; it may 

be thawed and re-froren repeatedly without loss of 

activity. The exact dilution for use should be de- 

termined for each batch of extract. 

This modifloation was evolved in the process of 

work* on an extract for therapeutic use in thrombo- 


cytopenio states. It has ved entirely чу 
in the diagnosis of hem and Christmas disease. 
W. N. Вал, 
H. G. ALTON 
t of Medicine, 
University of Cambridge. 
uly 19. 


1 Biggs, B., and Douglas, A. 8., J. Ohm. Path, 6, 13 
"alton, Н. G., Bell, W. N., and Newlands, М J. (to be pubhahed). 





Infiuence of Ethylenediamine-tetra-acetic 
Acid on the Excretion of Zinc by the Rat 


TER administration of ethylenediamine-tetra-acetic 
acid (versene, sequestrene) causes increased urinary 
excretion of oalorum, iron, lead and other metalo 
ions!. We became interested in th: chelating agent 
ав a possible means for reducing rino stores and thus 
hastening the onset of deficiency in rate maintained 
on в diet low in zino. Information on the effect of 
ethylenediamine-tetra-acetio acid оп ino meta- 
boliam was also i 
of the excretion of recently absorbed xinc-65. Stab- 
ility constants indicate! that rino forms опе of the 
most stable complexes with ethylenediamime-tetra- 
acetic acid, bub we are not aware of any previous 

{в to test ita action on body stores of zino, 
from a brief reference to unpublished work by 


The present report concerns a preliminary investiga- 
tion of the effect of ethylenediamine-tetra-acetic acid 
on the urinary excretion of zinc in rate. The calcium 
disodium salt of ethylenediamine-tetra-acetic acid was 
injected intraperitoneally into young adult male rats 
in doees of 100 mgm. per kgm. daily for three days. 
In experiment 1, four rats were kept in & stainless 
steel metaboliam cage and the pooled urine collected 
each day for 18 hr. after the jection, and once for 
the following 6 hr. A control sample was collected 
ee ш the oon- 
trol period and the first test period, the rete received 
distilled water but no food. Thereafter, a synthetic 
diet (modified from Day and McCollum‘) containing 
leas than 0-5 pgm. xino per gm. plied oon- 
tinuously. In experiment 2, the ЫЫЫ edad 

-AONTIO ACID OX 


Table 1, INFLUENCE OF HFüWYLENEDIAXIWE-TETRA 
Unnmaxv Hxommriow oF ZINO 








т 
: Exp. 1: Urine from four габа collected ons 18-hr. 
period. 2: Urine from eight rats collected for three 15-hr. periods. 
Tosta. о gui Na ADTA day—isi day 
ta B per оеш oot and ed, dare 2-6 per оеш 1 Hop. 1: 
00 mgm, per kgm. aN: per day in 0-83 per cant solution. 
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Table 2. Hrrsct or 











Purma Fox Chow (75 pgm. zino per gm.) during the 
daily 6-hr. feeding period and were in the meta- 
boliam cages, with water but no food, for the 18-hr. 
oolleotion.period. Two groups of four rate each were 
used. Oontrol les were collected for three daya 
previous to the injection of ethylenediamine-tetra- 
acetic acid. Results of urine zino analyses by the 
method of Vallee and Gibson" are given in Table 1. 

Intraperitoneal injection of the calcium disodium 
salt greatly increased urinary excretion of zino. Very 
little zino is normally excreted in the urine, and 
the range of values observed in experiment 2 was 
1-6-5:9 ugm. rino per 18 hr. Zino mobilization 
oocurred immediately after injection of ethylene- 
diamine-tetra-acetico acid, and from the one de- 
termination for the final 6-hr. period in experiment 1, 
it seems that little excess zino was excreted after the 
18 hr. followmg injection. 

After the last collection period, the following tissues 
from experiment 1 were analysed for xino: stomach, 
fleum, pancreas, kidney, testis, epididymis, dorso- 
lateral prostate, bone (tibia) and blood. All tissues 
exoept ileum and pancreas gave results within the 
normal range for rate fed on Purina Fox Chow— 
the diet of these rata before the experiment began. 
Ileum zino approached that found in rats maintained 
for 5-8 weeks on the xino-deficient diet (Table 2), 
while pancreas rino in three out of four cases was 
м to that found in such zino-deficient rate. 

reduced zino concentration in pancreas and 
ieum was not unexpected, since gino excretion 
normally oocurs via the creas‘ and alimentary 
canal. The reduced i and increased urinary 
excretion would decrease the need for this excretion 
route and thus lower the concentration of transient 


July 14. 

1 Popovici, A., Gesohtckter, P. A, and Rubin, М. 
Proc. Sos Emp. N.Y. 415 (1950). е Hu 
bí ean and Miller d 
Т how Edu mus о 
рат Tutt, M. La ЖЫ ПЫЗ + 


~ Ansip, 77, 859 (1052). 
1 MeNary, fun, W. Fo J. Histochem. Cytochem, 2, 185 (1954) 
RAM мош» Н Va Proc. Бов. Bap. Biol, N.Y., 45, 


“Vallee, B. L, and Gibeon, J. G., J. Biol, Chem, 176, 435 (1018). 
eta ЫЫ Н, and Ohaikoff, LL, J. Нар. Mod., 
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Histochemical Adaptation of Aryl ` ^ 
lodosoacetates 


Ir has been possible to obtain cleavage of the 
1,2 glycol linkage in tissue sections with в solution 
of phenyl iodoeoaocetebe in glacial acetic acid’, thus 
duplicating histochemically the chemical studies of 
Criegeo and Beucker*. However, to establish de- 
finitely the reliability of aryl iodogoscetates as histo- 
chemical reagenta, it was felt that several other oom- 
pounds of this type should. Deexsinined i-i mila 


manner. 
Four aryl TE EEE were prepared by 
Willgerodt’s methods*, namely, p-nitrophenyl 


iodoeoaoetate, p-tolyl iodoeoaocetate, m-tolyl 10doeo- 
acetate, 2,4 xylyl iodoeoecetate. These compounds 
were then tested histochemically for 1,2 glycol cleavage 
using formalin-fixed sections (paraffin technique) of 
rat and-rabbit intestine and kidney. Concentrations 
of these compounds in glacial acetic acid were used 

ing from 0-001 M to saturation, with oxidation 
о 15 min.-8 hr. АП reactions were per- 
ormed at room temperature (27* OC.) and the alde- 
hyde radioals resulting fram the cleavage were stained 
with leuoofuchsin. The 0-02 M solutions suggested 
by Pausackert for chemical cleavage of tsohydro- 
benzoin and used in the phenyl iodoeoeocetate experi- 
mente appeared to be concentration of choice, 
while the period of optimal oxidation was between 
land 2 hr. The histological picture was similar 
to the one obtained with pheny! iodosoacetate and 
resembled that of lead tetraacetate’ although weaker 
and lees precise. 

These experiments would appear to indicate that 
aryl iodoscacetates as a group are adaptable to histo- 
chemical procedures, and although their use is still 
academic, they may be of value to histochemistry 
in due course. 

These experiments were made possible through a 
research grant by the Biological Stain Commiasion. 


Jonn F. LHOTKA 


Department of Anatomy, 
` University of Oklahoma School of Medicine, 
Oklahoma City, Oklahoma. 

July 1. 


1 Lhotka, J. Y, Stein Tec. (їп the prem). 


Chromatography of Tissue Histamine 

°` EXTRACTS of tissues exceptionally rich in histamine, 
such ав ox pleura, ox liver capsule, and mast oell 
tumours from dogs", were pre for ascending 
ehromatographio estimation of hi by simple 
extraction or by grinding the tiasues with 10 per cent 
aqueous trichlo ic acid and centrifugmg. Using 
as solvent mixture n-butanol: acetic вой: water 
(4:1: 5), we observed „Dat aftar. Spraying with tho 
Pauly or the 

sharply defined spote appea 

of Ry = 0-11 and 0-65 (Fig. 1 
tained material which when eluted with water or 
0:01 N hydrochloric acid showed histamine activity 
on the isolated guinea pig eum and on the blood 
pressure of the atropinized oat. Prior removal of 
the exceas trichlgracetio acid from the solution by 
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ether extraction merely reduced the intensity of the ' 
ا‎ por When an eluate of Шив fast- 
running RU Mu do ова 
golvent аз before, the hisbemine now remained entirely 
m ita lower location (Ry = 0-11). 

At least three factors appear to be involved in 
the migration of histamine to the fast-running spot, 
namely: (1) the concentration of trichloracetio acid ; 
(2) the concentration of histamine; (3) the presence 
of a basic amino-acid. First, pure histamine acd 
phosphate in water forms в compact spot at Hp — 0-11 
(Fig. 1,8), but with increasing concentration of 

trichloracetic acid а ‘trail’ of histamine moves up the 
peper as far as the Rp == 0-65 aree (Fig. 1,0). Ths 
is not a mere pH effect, for histamine in 0.33 N` 
hydrochloric acid (Fig. 1,D) or in 10 per oent aqueous 
acetic acid does not migrate in this way. Trifluor- 
acetic acid resembles trichloracetio acid in ite 
mobilizing effect on histamine, recallmg the similar 
effect of these acids on the chromatographio be- 
haviour of adrenaline’. Removal of the excess acid ` 
from these solutions by ether extraction concentrates 
the histamine into а single compact spot at Rr=0-11 
(Fig. 1,2). Secondly, when the strength of the tri- 
ohlor&oetio acid is kept constant, any increase in 
concentration of histamine in the mixture is followed 
by increased upward from the slow-running 
spot (Fig. 1, of. O and F). Thirdly, for complete 
separation of the two spots, the presence of at least 
one basic amino-acid is necessary. Whon an artificial 
mixture is made containing pure histamine, tri- 
ohlor&oetio acid arginine, lysine or ornithine, the 
chromatographic pattern now exactly resembles that 
Been with tissue extracta, the histamine being divided 
between the two spote, Hp-0-11 and Ry=—0-65 
(Fig. 1,G) ; ether extraction of this mixture simply 
reduces the intensity of the fast-running spot (Fig. 
LH). When all three amino-acids are present m the 
mixture, the chromatogram shows inversion (Fig. 
1,0). 

It ів thus possible that the remarkable ability of 
trichloracetic acid to extract histamine from tissues 
is related not only to ita coagulative effect on protein 
but also to ite participation in a loose complex oon- 
taining histamine (probably as the trichloracetate) 
and basic amino-acids. Detailed analysis of the 
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original tiasue chromatogram shows that arginine and 
lysine are in faot t and trail behind the fast- 
running spot of histamme. 
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G. B. Wasr 
Department of Pharmacology and Thera re 
University of St. Andrews Medical Sa 
Dundee. 


J. Е. Rust 
Department of Radiotherapy, 
Infirmary, 


Fluorescent Substances In Chromatograms 
of a Mutant Stock of Drosophila 


Ix chromatograms prepared from various Droso- 
phila о and from whole flies, seven differant 
ее т fluorescent substances have been de- 
soribedé*. The concentrations of these substances 
were shown to vary in different mutant stocks of 
the fly. Flies carrying recessive mutants in the 
heterozygous state could be distinguished from wild- 
type homozygotes on the basis of their fluorescence 
petternab*. В 

It seemed of interest to determine whether the 
characteristic features in the chromatogram of a 
mutant stock depend on the major mutant gene it 
carries, or whether other genetical factors may be 
involved in their determination. This investigation 
was based on an ey! stock of D. melanogaster. 

Chroma в were prepared on Whatman No. 1 
paper, by the severed heads of female flies 
(age ab least four days), which had been briefly 
immersed in 96 per oent alooho] and afterwards boiled 
for 2} min. in distilled water. For preliminary exam- 
inations, one-dimensional ascending chromatograms 
of various lengths were developed in 
ammonium hydroxide. For quantitative ene 
tions, two-dimensional ascending chromatograme of 
29 om." were developed in a dark room in butanol — 
acetic acid — water in the first dimension and in 
water-saturated oollidine in the second dimension. 
Twelve heads of the wild-type laboratory stocks or 
fourteen heads of the ey" stock were used for one 
ee E All ey?-flies utilized 

eyes of size. Animals entirely 
id of eyes frequently appear in the stock, but 
these were not analysed. The ultra-violet fluorescent 
is were identified in the chromatograms by the 
light of a lamp with maximum radiation at 865 my. 
These spota and blanks of ogrresponding sizes, having 
reoeived identical solvent treatment, were eluted in 
the dark room in 8 о.о. of distilled water each. The 
fluorescence of the solutions obtained was measured 
with a Farrand fluorometer using filters of maximum 
transmittance аф 366 my and 440 mp as primary and 
secondary, ively. 

The ey* differed from two laboratory strains 
(Berlin and Canton S) in three fluorescent spots, 
which are here deai ана 
and Mitchell. FI 4 (‘blu ped erat F15 
(‘yellow’) was weaker and FT 7 (‘yellow’) appeared 
much fainter than in the wild-type flies. 
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Malea of ey* stock were croased to virgin females 
of each wild strain. The ey? males obtained in the F, 
generation were again mated to virgma of the 
appropriate wild stook. This procedure was repeated 
to the seventh baakoroes generation. The ву? gene, 
the expression of which remained unrmpaired, was 
thus gradually transferred to a background of genes 
and cytoplasm from the laboratory stooka. All 
үа, -5° + 1° С. After the seventh 
baokoroes to the Berlin strain, alleliam of the оу? 
gene carried in the original stock with that of the 
modified line was confirmed by a teet cross. 

Starting with the F, of the fifth backcrogs genera- 
tion, ey! females with a Berlin background were 
utilized for chromatograms. Their one-dimenmonal 
fluorescent pattern was by then indistinguishable 
from that of the Berlin strain, whereas the 
о ey" stock, under identical culture conditions, 

reserved ita distinctive features. Similarly, 
ey! tested after the seventh baokoross to 
Canton S had assimilated thamselves to the Canton 


8 

Inu esed E wort Gomme tod 
and F15. As in the experiments of Hadorn and 
Mitchell, these substances overlapped strongly in 
the first dimension. Their separation into distinct 
spots was achieved in the second dimension. In order 
to eliminate such differences in absolute quantities 
as might arise from the reduced size of the ey* heads 
and eyes and from the variability in the eye size of 
the mutant, the ratio of the fluorometric values of 
Fi 5 to Fl 4 was determined for each chromatogram. 
Table 1 shows that the original ey’ stock differs sig- 
nificantly from the Berlin strain and from the ey! 
with Berlin background. ‘There is a small residual 
difference between the latter and the Berlin stock. 
Two sets of measurements oarried out with the 
Canton S backoross series yielded comparable resulta. 


Table 1. Ràtios OF WLUOROMETRIO VALUMB Fi 5/F 4 IN OHRON- 
ATOGRAME OF FINALS Huaps 




















Beritn. oy" 
Number of 
Жму 7 | ° 
FS! 
Fi 4 means 1-74 0 64 
Btandard 
error (cm) +009 | +0 08 +0 08 — — 





Bignificanee of differances between : 
Bertin and Bertin and ey and sy 
= on Berin Ө Бен. 


2 805 
0-01 


8-88 
« 0 001 


t 9-57 
? < 0:001 


A reoiprooal backcross stook is in preparation, 
utilizing ey* females and Berlin males. It is hoped 
that this stock may furnish information on the 
importance of cytoplasmic or chromosomal factors in 
the determination of the fluorescent pattern. 

In conclusion, ib should be mentioned that the 
fluorescent characteristics of ey" and of Berlin fliea 
were differentiated autonomously in eye disks trans- 
planted reciprocally between the two strains at the 
third instar, and in host eyes. This autonomy was 
demonstrated qualitatively in & series of chromato- 
grams prepared from transplanta (0—37) and from a 
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number of excised host eyee (un- 
boiled). 
This in tion was started in the laboratory 


of Prof. Toa Mie iM o Se I Se EC 
debted for advice and instruction. The fluorometric 
measurements were carried out by Dr. M. Finkelstein 
(Jerusalem), whose help is also acknowledged. 


ELIABETH GOLDSOHMIDT 


Най И, , алй Mitehell, Н. K., Pros, U.S. Wat. Acad. Sol, ¥7, 650 
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* Bursat-Travorso, A. A., Haters, 171, 575 (1963). 
4 Buzsaii-Traverso, А. A., Proc. U.S. Nat. Acad. Sei, 39, 376 (1053). 


` Instability of Milk due to a High Content 
of Calcium lons 


Ix the nineteen thirties, great difficulty arose in 
the Netherlands from the b of 
flocculation of fresh milk on boilmg and' even during 
transportation or storing for a short time. This 
condition was called ‘the Utrecht abnormality of 
milk’, for it appeared first in the province of Utrecht. 
Afterwards this abnormality was found in other parte 
of the country as well". The abnormality disappeared 
gradually; ab present ib is quite rare. 

Milk exhibiting the. Utrecht abnormality does not 
show any unusual value for the common numerical 
data (for و‎ titration acidity, protein 
content, total i content). The bacterial count 
is normal. There was evidence, however, that the 
instability ів caused. by an abnormally high content 
of oaloium ions*. But the evidence was only indirect, 
for at that time it was not possible to determine the 
calaium ion content. In recent years а reliable method 
for the determination of calcium ion content in milk 
ultrafiltrate has been developed**. 

In recent we have had the good аск to 
obtain в few samples of milk showing the Utrecht 





` abno 


rmality. 
The method of determination consists in using 
Я mureride (the ammonium salt of purpurio acid) as a 
:ealoium indicator and measuring with a Unicam 
S.P.500 spectrophotometer the change of colour due 
to the amount of calcium ion present. For full 
details of the method and its theoretical background 
refs. 3 and 4 should be consulted. 
The resulta for four samples ere listed in Table 1. 


Table 1.  AXALYUIS oF Four HAWPLES OF MILK SHOWING THE 
UTkROHET ARNORMALPTT 

















* ml, of 0:1 N sodium hydroxide/100 ml. of miik. 
+ In the ulfrafiltrate, 
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` Tioomplete accordance with Seekles’s expectations’, 
we have found the content of celorum ions to be 
significantly higher than normal. 
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J. BooaAHRDT.- 


Laboratory of Veterinary Biochemistry, 
University of Utrecht. 
July 22. 
i L, Pro. XI g 
Beekies, no Congress of Pure and Applied Chemistry, 3 
T end Boe, W. Th. G, AL, Neth. МОЎ end Пату J., 1,1 


* Smeets, W. Th. G. ML, and Boekies, L, Mature, 160, 808 (1052). 
‘Smeets, W. Th. G. М., Thesis, Untreruty of Utrecht (1052). 


A Toxic Effect of Fluoride 


Вналовн fluoride has been shown to 
bacterial activity, and beoause the bacteria of the 
intestinal tract synthesize several vitamins which 
are utilized by the host, it was considered that the 
ingestion of large amounts of fluoride might influence 
the onset of vitamin deficiencies in a manner 
оо ble with the effect produced by the insoluble 
карра drags op the адре. 

In one set of experimenta large 
ingested orally were found to favour the initiation 
of & nutritional deficiency (probably a biotin de- 
ficiency) in rats under oertain conditions. In this 
experiment 80 parta million of fluoride, in the 
fora af койа пого wes кай eo abo demde 
water of the experimental group. The control group 
reoeived no fluoride supplementa. For three weeks 
the following semi-synthetic diet was fed: 75 per 
cent sucrose, 18 per cent vitamin-free casein, 4 per 
cent lard, 3 per cent salta. To each 100 gm. of ration 
the follo vitamina were added: 1 mgm. thiamine, 
1:5 mgm. iecit, 0.5 mgm colons галлдар 
0:5 mgm. pyridoxine, 10 mgm. inositol, 10 mgm. 
p-aminobenzoio acid, 10 mgm. niacin, 10 mgm. 
2-methyl n&phthoquinone, 40 international unite 
vitamin A, 200 mgm. aholine chloride. No change 
in the weights or the appearance of the animals was 
observed. 

The diet was then changed to include 16 per cent 


amounts of fluorine 


and legs, mild diffuse dermatitis, and mild ‘spectacle 
eye’. The control animals showed none of these 
Is. 
is experiment was repeated and a similar result 
was obtained. 

The diet used had a low vitamin A and pantothenic 
acid content. Increasing the vitamin A cantent to 
200 international unite slightly delayed the onset of 
the symptoms. Increasing the calcium pantothenate 
content to 2 mgm. per 100 gm. of ration did not 
affect the result. 

The toxicity of the fluoride alone was not the cause 


of these symptoms, because other experments 
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revealed that:. (а) 120 


р. ‘of Sanita Ri hs 
dunking эмет did not або: the the growth ‘of ‘rats 
during & seven-week period, when & natural stock 
diet was fed ; (b) if the egg-white was excluded from 
the diet shortly after the loes of weight began, there 
waa no further loss of weight even though the fluoride 

lements were continued. 

deleterious effects described above must have 
been due to either a nutritional disturbance, possibly 
a biotin deficiency complicated by other factors, or 
an unknown form of toxicity resulting from the use 
of egg-white and fluoride during the same period. 
Space will not permit a discussion of the evidence 
for and against each hypothesis. However, in sup- 
port of the former is the fact that the deleterious 
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affect of the -white — ftuoride combination did not 
occur when egg-white was added to a natural 
stook diet. 


In & second set of experiments large amounts of 
fluoride ingested orally were found not to affect the 
severity of riboflavin deficiency. In this work 
200 ppm. of fluoride as oaloium fluoride and 
120 p.p.m. as sodium silioofluoride were inoluded 
m the semi-synthetio diete of two groups of young 
rate. The diet waa deficient in ite riboflavin content. 
After five weeks the average weights of the animals 
of the control , which had received no supple- 
mentary fuorids, acd and the experimental groups were 
approximately the same. 

A similar result was obtained when fluoride was 
Sided ер dit wick ves dodici рше ыа 
&oid. 

The results of further experiments which have 
recently been begun should help clarify the problem 
presented in the first experiment. 

This work will be published in detail at a later date. 


L. M. Care 
Department of Health, 
Canberra. 
July 19. 


Toxicity and Narcotic Activity of 
Fluorocarbons 


Ровілвнир information on the resulta of investiga- 
tion of the toxic and narcotic activity of fluorocarbons 
is very scanty, and such as is available is probably 
invalidated because of the lack of purity of the 
samples used in the teats. Struck and Plattner, who 
examined C,F,, C,F,, and C,F,,, concluded that 
the materials were toxic, whereas Spiegl* used oon- 
centrations of C,F,, and C,F,, which were too low 
to &oquit them of toxic properties. He found Cy,F 1e 
of purity, to be toxio. 

We have examined the physiological activity of a 
sample of CF; this had been subjected to ex- 
audios “woking “with ра е эмо, hich i 
known to be an excellent selective solvent for hydro- 
fluorooarbons*. When tested against grain weevils 
by the method described by Bradbury and Arm- 
strong’, the oo was non-toxic and virtually 
devoid of narcotic activity (8 per cent knockdown 
after 4 hr. to a thermodynamic concentra- 
tion of 0:8). a 24-hr. teat, there was very 
a зр 0-0) and only 10 per cent 

i Tests with mice at therm 
centrations of 1-0 showed no narcosis and no signs 
of toxicity in & l-hr. test. There were no delayed 
deaths. 

Mullins* has recently referred to experimenta with 
O,P,, on mice, which failed to show either toxio or 
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‘narcotic action at & thermodynamic concentration of 
1:0 for I-hr. exposures. 

We believe that tho resulta of Mullins and ourselves 
represent the first unequivocal evidence that fluoro- 
carbon vapours are non-toxic when the impurities 
have been removed to sufficiently low limits. The 
unsuitability of fractionation for this purpose when 
applied to fluorocarbons has been emphasized by 
Grafstein'* and is consistent with our experience. 

The almost complete absence of narootio activity 
is also noteworthy. The results obtained with C.F, 
may be compared with those for CyH,,, which gave 
& 50 per cent knockdown at a thermodynamio con- 
centration,of 0-1 in a 2-hr. teat with grain weevils. 
Ferguson" has similarly shown that heptane, 0,H,,. 
exhibited threshold narcosis at а concentration of 
0-15 and complete narcosis ab a concentration of 0-25. 

It is hoped to publish a full account of this work 
elsewhere. We wish to thank Dr. J. Raventos, of 
LCI. (Pharmaceuticals), Ltd., for carrying out the 
testa on mice. 


А. A. BANES 
А. CAMPBELL 
A. J. RUDGE 
Research. Department, 
Imperial Chemical Industries, Ltd., 
Widnes, Lance. 
Bept. 14. 
a Ваа е mi Pistiner, . B., J. Pharmacol. and Bap. Therep., 
* 8 J^ = t ¥ 
Ss, былш rq teo ah, Vota 


* Калле, N.-F„ sesignor to LOL, Ltd, Brik Pat 631,555. 
pa A CM Атанов. Чы Ann. App. Biol, 41 (1) 65, 
Мора, L. H., Chem. Res., B4, 290 (1954) 


* Grafstein, G., Anal. Chem. 86, 593 (1954). 
Armpit "Mécanisme де la агама е. Pans, рег 10-26, 1950, 
р. 


Differential Thermogravimetry 
Тнн methods of differential thermal analysis and 


vimetry have been used in el ia 
investigations of analytical precipitates!. This 
double method possesses obviously the advantage that 


the same thermal change can be observed and char- 
acterized by the loge of weight and the change of 
sirnultaneoualy, the two seta of measure- 
menta checking each other, or indicating by differ- 
ences of results some which could not other- 
wise have been observed. addition, the differential 
thermal analysis method completes the thermo- 
gravimetry measurements in the case when no logs of 
weight occurs. On the basis of thermogravimetry re- 
sulte, accurate quantitative conclusions may be drawn, 
which can soarcely be made with 
obtained by differential thermal analysis. During 
our investigations materials have also been studied 
which, for some reason (for example, melting), could 
not be subjected to differential thermal analysis. 
This gave rise to the idea of a differential thermo- 
gravimetric method and we succeeded in developing 
and applying this procedure. 

Our thermobalanoe has been constructed of an air- 
damped automatic analytical balance. To the beam 
of this a permanent magnet has been attached, which 
moves inside a symmetrically placed оой with a vary 
large number of turns. On decomposition of the 
specimen the beam of the balance moves and causes 
the displacement of the permanent magnet. The 


' menta indicate exactly the 


ёг аг вг ек. 


git 





we ше ме чо Me He мо Me мо C* 


Fig. 1. Gibbelte (hydrargilhte) 


rate of motion of the magnet corresponds to that 
of decomposition, and consequently a current pro- 
portional to the change of weight is induced (dm/di). 
This latter is measured by means of a sensitive 
mirror galvanometer. Registering the values of 
deviations observed on the galvanometer aa a fünotion 
of oven-temperatures, the thermograms shown in 
Figs. 1 and 2 have been obtemed. Fig. 1 shows 
differential thermal analysis (D.T'.4.), differential 
, thermogravimetric analysis (D.T.G.) and thermo- 
gravimetric analysis (T.G.) ourves for gibbsite 
(hydrargillite), while Fig. 2 shows differential thermo- 
. gravimetrio analysis (D.T.G.) and thermogravimetrio 
analysis (7.G.) curves for zino anthranilate. 

The many advantages of the differential thermo- 
gravimetric method may be summarized as follows. 

(1) It can be carried out together with thermo- 

gravimetric measurements. 
. (2) The curves for differential thermal analysis and 
differential vonetric analysis are compar- 
able, but the results by the former method indicate 
even those changes of state which are not accompanied 
by loss of weight. The curves obtained by the 
latter method reflect only changes in weight, but are 
more reproducible. 

(3)' While the curves for differential thermal 
analysis extend over a wider temperature interval, 
due to the subsequent warming of the material after 
reaction, the differential thermogravimetric measure- 

tures of starting, 
db minos ete ani the uud of f the change, and 
‘give a most attractive picture of the whole process. 

(4) On the thermogravimetric curves, changes 
following each other immediately cannot be dis- 
tmguished, as the corresponding stages coincide 
(Fig. 2). The differential thermogravimetric curves 
St ho. лыш Indies Uy шс i 
ihe thermogravimetrio stages can be divided in 
two parte. 

(5) The differential hg E curves аге 
exactly proportional to the ivatives of thermo- 
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Fig. 2 Zme anthranilate 
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grevimetrio ЕТЕ, therefore 
the area under the P vem 
the change of weight preasely, 
in contrast to the differential 
thermal analysis curves, where 
the ing area 
also on other factors (for ex- 
ample, heat conductivity, heat . 
of translation, solidity). Aooord- 
ingly, differential thermogravi- 
metric curves enable one to make 
exact quantitative 

(6) The method can be used 
for the investigation of materials 
which for some reason or other 
cannot be analysed by the differ- 
ential thermal analyms method. 
For example, some organio com- 
pounds melt during heating, but 
even so, differential tbermo- 
ا‎ methods yield fairly 






De Keyser* for determination of °. 
the rate of decomposition of ' 
some materials. While his 
method is interesting, objections 
can be made to ite theoretical 
basis, for the method gives only 
the ratio of the finite increments of a thermogravi- 
metric curve, whereas by our method—in the case of 
uniform heating—the derivative dm/di can be obtamed. 
The resulta of our mvestigations will be published 
in detail in the Acta Chimica of the Hungarian 
Academy of Science. 
L. EnpmvY 
F. PAULIK 
J. Paul 


Institute for General Chemistry, 
Technical University of Budapest, 
XL, Gellért-tér 4. 
July 5. 
1 Erdey, L., and Paulik, F., Aca Okimos (in the prom). 


* De Keyser, W. Bull. Soc. Frame, Cerem., 90, 2 (1958); 
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A Mechanism for the Displacement of lons 
in an Ionic Lattice 


THE most direct way by which an ion oan be dis- 
placed in an ionic lattice when the lattice 18 subjected 
to ionizing radiation is through amnple oollimon 
displacementa. Thus high-energy electrons can be 
expected to produce displacements by simple ‘billiard- 
ball’ collision ; ү-твув can possibly produce displace- 
ments by Compton scattering, either by direct recoil 
of the ions or by producing high-energy electrons 
which afterwards collide with and displace ions. ; 

Some displacement experiments І bave carried out 
are difficult to interpret solely on а ‘billiard-ball’ 
collision mechanism. In these experiments alkali 
halide crystals have been bombarded with high- 

electrons giving coloration of the crystal. 


. energy | 
Some of the colour centres induced are stable against 


subsequent irradiation with white li 4, the remainder 
are unstable. After optical bleachmg, it is observed , 
that the crystal is y' coloured to some 
depth below the crystal face on which the bombarding 
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eleotrons were incident. The depth of coloration 
moreases with increasing energy of the incident 
electrons, but the intensity of the coloured region 
ig very much greater than would be the case if 
each bombarding electron produced one colour 
pentre. 

Moreover, for Rutherford scattermg, the collision 
cross-section for producing displacements (high-angle 
soattering) approaches zero as electrons lose energy 

> m passing through the crystal, for the smaller the 
incident electron energy the more nearly must the 
collision be ‘head-on’ to produce a displacement. 
The intensity of the coloured region might thus be 
expected to fall off steadily to zero with m 
distance from the incident orystal surface. In actual 
fact, observation shows that the intensity is of 


the same order throughout the depth of the: 


coloured region and that the colour ceases quite 
abruptly. PRA 

To account for these features the following simple 
mechaniam for producing displacementa by any form 
of ionizing radiation is postulated. The incident 
radiation, high-energy electrons or high-energy 
photons (X-ray, y-ray and poesibly even ultra-violet 
light), ionizes the negative ions in the іопіс lattice, 
stripping these ions of several and at least more than 
two electrons. The stripped electrons move through 
the orystal, possibly themselves producing further 
ionization of negative ions, and eventually become 
trapped either at negative-ion vacancies in the crystal 
or ‘a hal ions which are short of electrons as a 
result of ionization. These stripped negative 
ions, which are now positively charged, are 
uncomfortably surrounded by positively 
nearest and will be displaced into inter- 
stitial artes by the mdueed high Coulomb repulsive 
foroe. Such displacement may be expected to occur 
in e time which is of the order of a few atomio vibra- 
tions, provided that the recombination time for the 
recovery of the electrons by the stripped negative 
ions is Buffüoiently long (~ 10-!* Beo.). 

The Coulomb repulsion between these strip 
negative ions and their environment will be 
unfavourable in these interstitial sites. Here the ions 
will recover all but one of the electrons which were 
originally lost, so becoming electrically neutral. Pro- 

° vided that thermal activation does not restore the 
displaced. ions from trapped sites to normal lattice 
sites, the remaining electron will be trapped in a 
negative ion vacancy. This gives rise to a colour 
oentre which cannot be optically bleached at low 
temperatures (room temperature for sodium or 
potassium chloride, eto.). 
It will be observed tha such a mechanism is of 
rtance only if: (1) the lattice bonding is 
pte (3) the recombination time for the 
jpped electrons is long oo with the time of 
pitice vibration ; (8) the cross-section for multiple 
ization is large enough to produce an appreciable 


ndition (8) is justified for electron bombardment, 
amuoh aa cross-sections for multiple ionization 
se approximately by an order of 10 for each unit 
pe in the degree of ionization. Thus single 
ization by electrons has в cross-section of the order 
10-16 em.*, double ionization 10-1" от. and во орі. 
The number, n, of interstitial atoms per o.c. pro- 
саа ато шнш иран 
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where с 1 the ionization cross-section for multiple 
ionization, №, із the number of ions per o.o., F is the 
flux number of incident particles per om." per вес., 
and ? ig the time of in seoonds. 

Taking с ~ 10-1* am." (fourfold ionization), it will 
be seen that the number of displacements per unit 
volume per unit integrated flux (Ft) в ~ 1,000. 
Thus for every incident electron per square centi- 
metre, ~ 1,000 displacements per o.c. are produced, 
and this will produce a colour far more intense and 
uniform out the electron range than would 
be formed by a simple oollision process. Any form 
of ionizing radiation should be capable of producing 
displacementa by this mechanism, the magnitude of 
the effect depending upon the cross-section for 
multiple ionization and the intensity of the ionization. 
For example, this simple mechanism may explain the 
mechanical hardening of alkali halide crystals by 
X-rays’. 

Finally, it will be realized that if such a mechaniam 
for producing displacemente is accepted, the mag- 
nitude of the effects of radiation damage will depend 
markedly upon the type of radiation used and also 
upon the characteristics of the atomic binding foroes 
within the crystal. For example, electron bombard- 
ment may produce considerably more damage than 
neutron bombardment incident particle; again, 
under electron Dombi oant, more damage may be 
expected in the case of an intermediate phase in a 
metal alloy system in which the bonding is largely 
ionic and the recombination time long, than in the 
case of a simple solid solution or a 

I wish to acknowledge helpful d oru. with 
Dr. W. M. Lomer апа Mr. R. А. Dugdale. 


J. H. O. 
Metallurgy Division, 
Atomic Energy Research Establishment, 
Harwell, Nr. Didcot, Berks. 
р June 30. 
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Electronegativity and the Stability of Metal 
Complexes 


VARIOUS workers! have remarked on the order of 
stability for metals with the same complexing agent. 
Thus, with salicylaldehyde in 50 per cent dioxan, 
the order is Pd>Cu>Ni>Pb>Co and 
Zn > Cd > Mg, and is the same for glycine and 
8-hydroxy quinoline. A further list is Cu > Ni > 
Zn > Pb > Co > Mn > Mg > Ов > Sr > Be based 
on considerations of glycine, alanine, glyoyl-glycine 
and several carboxylic acids*. 

However, in a critical review of the available 
date, Irving and Wilhams* conclude that there 
is only ono order of stabilities, which holds almost 
without exception for all complexes: Mn < Fe < 
Co < Ni < Cu > Zn. Earliert, they had pointed 
out that this particular order of stebilities oould be 
intelligibly correlated with the seoond ionization 
potential. Ackermann’ had also suggested correla- 
tion with the sum of the first two ionization potentials 
and that the electron structure of the metal in the 
chelate somehow resembled that of the metal in the 
elementary state. 

Mellor and Maley briefly considered the significance 
of ionic radius and electronegativity in discussing the 








ure 


parameter which might be related empirically. 
- An empirical relation has now, however, been 
fougd to exist between electro values as 


I$ will be observed that the order of stability given 
by Irving and Williams’, namely, Mn < Fe < Оо < 
Ni < Ou > Zn, is practically identioal with the 
electronegativity order for the same metals, namely, 
Mn < Fo < Оо = Ni < Cu > Zn. The ‘significant’ 
оо жешке T e A m 


these electronegativiby 
; values. Further, a plot of log stability constants of 
а typical complexing agent, glycine’, against the 

electron tivity values of the metals 


slopes 
of the curves vary with the ligand, ethylene diamine 
being greater than glycine which is greater than oxalic 
acid. This fact is alao in agreement with the general 
correlation of greater stability of oomplex with 
decrease in difference of electronegativity of metal 
and ligand. 
That there should be & relationship between 
ie erc Aes tivity is reasonable, 

almost 


leotronega 
віпое the strength of any molecular bond is 
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в fonction of the electron-atiracting power 
of tho atoms in th bond, and es probably aighi loans 
that the values of the Walsh force-constant eleotro- 
negativities* for the transition metals show the same 
rise in value to а maximum at copper and fall at 
sino as do the Haissinsky values. In addition to this, 
electronegativity difference is related to the amount 
of covalent character of the metal-ligand bond™ and 
thus complex stability is also related to covalent 
character. 


From this new correlation with stability, it would 
seem possible to state that the stability of & metal 
complex in solution, and for & given ligand, i 


after complex formation, as- governed by the 
electronegativity difference of metal and ligand. 
Other influences such as sterio effecta may also play 
their part, while hybridization, inductive affects, ebo., 


Ван 
stability of the complexes. 


29 Wharfedale Avenue, 
Birkenhead, 
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Monk, О. B., Trens. Farad. Soc, 47, 297 (1951). 

Irving, H., and Wiems, Б. J. P., J. Chom. Soo., 3193 (1063). 
Irving, Н. and Willams, E. J. P. Naetwrs, 16%, 746 (1048). 
аера, Н, Eras, 2. X, and Sohwarsenbach, G., Natwre, 163, 


* Hahminsky, M., J. Phye. « je. Radiem, 7, 1 (1040). 
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° Walsh, A. D. Proc. Roy. Soc, А, 807, 18 (1961). 
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Effects of Pressure upon Collagen 


Durma recent investigations into the mioro- 
structure of collagen fibres, we have utilized the 
‘crushing technique’ of Boddy}, о: 
with the interferometric method due to Merbon*. Ву 
these meme ohanges кае daa ia physical 
gr cmp спасти cba pen aah ast id 


have found that liquid globules are exuded from air- 
dried fibre bundles under Ө 
region of 2,500 kgm./am.*. Fig Fam ihe ADDE 
ance of a fibre origi 85 u in dis 


upon the nature of this liquid. 

It is possible that the loes of moisture on drying 
which contracts the fibres and allows them to coalesce 
into a more or leas homogeneous bundle ia never oom- 
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lete. Thus, even in the so-called dry state, the 
Bibron surface films whiah prevent structural 
dissociation of the constituent fibrils and ensure the 
preservation of fibre identity. Continued increases 
of pressure expand the bundle by increasing its width 
and may involve rupture of fibres with splitting of 
the bundle if dry fibre bundles are used. It has been 
noted that there is a significant elastic contraction 
after removing the pressure, and further plastic flow 
of material on re-applying the loads. A point oan 
be reached at which the elastic contraction ceases. 
Fig. 8 illustrates the effecte of crushing в fibre 
bundle contaming sufficient moisture to allow the 
fibrils to separate; а 85-ц diameter bundle can be 
reduced to a unit layer of constituent fibres about 
1۰5 u thick (that is, the diameter of the fibre). ~ 
Similar exudation effects have been obtained with 
othe: fibres and with tanned collagen from leather. 
In this oase, the exudate contains oils or fats as well 
as moisture. Full reporte on this work will appear 
elsewhere, but it is thought the release of what may 
be more or leas chemically bound water by mechanical 
reasuro may be of interest in the study of surface 
and condrtions on fibres. 

We shall be interested to know if this has been 
observed. under other conditions. 


Research Laboratories, 
Smith Meters, Ltd., 


London, SEIL - x 


1 Boddy, В. G. H. B., Nature, 1&1, 54 (1943); Fuel, 28, 56 (1048). 
Merton, Bir Thomas, Proc. Hoy. Soc., 190 (May 1940). | 
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Radiation Dosimetry of lodine-132 
FrssroWw product tellurium-182 (half-life 77 hr.) is 
obtainable from the Atomic Energy Research 
blishment, Harwell. The daughter isotope 
182 is potentially valuable in & variety of 
tracer applications, such as double tracer exper- 
menta in conjunction with 8-0-day iodine-181 or in 
short-term physiological studies where minimal radia- 
tion dosage is deaired!. The measurements reported 
here provide the necessary physical data for the 


showing of liquid ; (2) after great pressure has been applied ; 
‘ore applymg premmure 


calculation of the radiation dosage resulting from 
the use of iodme-182 in biological tracer investiga- 
tions*. 

Tellurium-132 is obtained from the Atomic Energy 
Research Establishment as a dilute sulphuric acd 
solution containing potessium permanganate. The 
iodine-182 is conveniently as ‘carrier-free’ 
iodme by distillation following the addition of suffi- 
cient N/10 hydroxylamine hydrochloride to render 
the solution colourless. 4x B-couniter measurementa®* 
indicate that longer-lrved radioactivity, assumed to 
be due to iodine-131, accounts for leas than 1 per cent 
of the initial radioactivity of the separated material. 

The y-ray doge-rate and total В-епетву emussion. 
from iodme-182 have been mees by, the ionization 
methods described by Gray*. The dose-rate at 1 am. 
from 1 mo. of iodine-132 (measured by 4r B-Geiger- 
Muller counter) was found to be 12-1 r./br. and the 
mean f-ray energy emitted per disintegration was 
0-45 MeV. Collectively, these results imply a diffor- 
ence of imately 3-3 MeV. between the ground- 
states iodine-132 and ita daughter nucleus, and 
this value should be correct within about 10 per cent 
Irrespective of the precise details of the decay scheme. 

The resulta were obtained by comparison with the 
y-ray output of a radium needle, which had been 
carefully compared with & source held at the National 
Physical Laboratory, and this in turn had been cali- 
brated there against the British Radium Standard. 
It was assumed that the y-ray dose-rate from 1 mgm. 
of radium screened by 0:5 mm. of platinum is 
8-3 r./hr. at 1 om., and in deducing the В-гау energy 
emission it was further aasumed that the mean energy 


required for the formation of 1 ion pair in air m 


82-5 eV. 

The g-ray energy measurement depends on the 
observation of the ionization in a cavity lined by a 
solution of the radioactive material in agar or gelatin. 
Corrections are applied for the effecta of attenuation 
of the B-rays by the air in the cavity, for the limited 
thickness of the active lining, and for the ionization 
caused by the y-rays from lining. The chamber 
used had & linmg 4 mm. thick, and the first two 
corrections were calculated on the assumption that 
iodine-182 has two B-rays of maximum energy‘ 
2-2 and 0-9 MeV. It then follows from the experi- 
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mental result tbat each of these contributes a. 
imately 50 per cant to the total emission o pray 
. energy. The combined correction for these effects 
- was 4-8 per oent. The y-ray correction, based on 
' the me&sured value of 12-1 r.[hr.[mo. at 1 om, 
amounted to 8-8 per cent. 

. A measurement of the half-life was made on a 
B-ray ionization chamber, and a regression line 
- through seven po pointe, spread over 8 hr, ga gave & half- 
life of 2.250 + 0-008 (after oorreotmng for 0.7 
‚ per oent.iodine-181 initially present as contaminant). 
` This figure is subject to а systematio error not greater 
than about 0-005 hr. due to possible error in the 
chamber background. 

We are grateful to Dr. G. B. Oook and Mr. J. D. 
Eakins, of the Isotopes Division, Atomic Energy 


Research Establishment, Harwell, for their oo-opera- 
tion and their advice on the tion of iodine-182, 
and to the Medical Research for the loan of 


the equipment used in the ionization measurements. 


E. W. Exmry 
Department of Medicine, 
University of Manchester. 
N. Vaarn 
Physios Department, ~ 
; ешн Hospital Medioal School. 
a July 18. 


т ан. Mang, Jun, L G. and Tuoker, W. D., Fueleondos, 
CUPIT. ^ and Btnolatr, W. K., ''Adv. Biol. and Med. Phys.", 


* Gray, L. Н. Brit. Med, Buil, 8, 115 (1963). 
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Successful Inter-breed Transfer of Ova 
in Sheep 

Вооаизағот, transfer of ova by surgical techniques 
'in sheep haa been reported by Warwick and Berry! 
and Lopyrin, Loginova and Karpov". In our experi- 
mente, transfers of ova have been. carried out between 
the Border Leicester (mature weight 140-180 lb.) 
and Welsh Mountain (mature weight 80—100 Ib.) 
а RE MS. 
on the size of lambe at birth and at 

Thirty Welsh Mountain and iment tee Honda: 
Leicester ewes were run with a raddled, vasectomized 
ram. Synchronization of the onset of œstrus in the 
majority of the ewes was attempted by means of 
progesterone treatment?. Four days before the 
expected onset of cestrus, the donors were treated 
with raw mere serum (stored at — 10° С.) 
and then run with a fertile ram of the game breed. 
-- The recipients remained with the vaseotomired ram. 
Laparotomy in the donors was performed 68-90 hr. 
after the onset of œstrus. In vivo recovery of the 
° ova from the Fallopian tubes was carried out as 
described by Chang‘. Either homologous blood 
serum or.Ringer's solution was used as the flushing 
medium. The ova were transferred in a glass pipette 
which was inserted into the lumen of the uterme 
horn near the utero-tubal junction. Single ova were 
transferred to seventeen recipienta and one ewe 
` received two ova. ee oe ee 
were run with в fertile ram of the 

Ol а шы eee E 
were born to Welsh ewes, all requiring assistance at 
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parturition, and five Welsh, ewe lamba Vir por 
to Border Leicester ewes. The mean birth- 
of the Basler Leicester labs from tha Welsh coos 
was 11.1 + 0:38 lb. after a mean gestation ipd 
of 146-0 + 0-58 days, and that of the Welsh laraha 
from Border Leicester owes was 9:5 + 0-18 Ib. after 
& meen gestation. period of 149:6 + 0-51 days. 
Birth-weighta and mean gestation periods of Border 
Leioesters are normally 18-5-14 Ib. and 145 days 
eepectively, whereas the oo ding for 
the Welsh breed are 8—8 :5 lb. and 147 days respect- 
ively. 
Transfers were successful when cestrus in the re- 
opinie comet п RE before to 20 hr. 
that in the donors. Thirty-seven ova, represent- 
ing 58 per cent of the ovulations, were recovered from . 
thirteen ewes; the standard error of the recovery- 
rate was 20-2 per oent. Of the eight suooeeaful 
transfers, two were 4-cell, five 8-cell and one a 16-cell 
ovum. Four out of seven and four out of eleven 
transfers, using blood serum and Ringer’s solution 
respectively, were successful. Prior to transfer to . 
the recipients, seven of the ova which developed to 
term were exposed for 30—45 mm. at room tem- 
perature, and one developed after for 70 min. 
Our resulte to date indicate that the influence of 


VOL 174 


` the size of the breed of the mother on birth-weight 


is marked, and that ovum transfer in the sheep can 
be as successful as in the rabbit’. 


G. L. HunteR 
School of Agriculture, - 
University of Cambridge. 
О. E. Apams 
L. E. Rowson 
Agricultural Research Council 
Unit of Animal Reproduction, 
Cambridge. 
Bept. 15 f 
1 Warwick, B. L, and Berry, В. O., J. Hered, 40, 297- (1049) 
KI p Г-ы ET me fon 


Mechanica! Separation of Plant Tissues 
AN investigation was recently carried out in this 
Laboratory into the best way of separating the fibre 
strands of various ‘bast’ and ‘leaf’ fibres into their 
component elementary cells. The fibres were first 
treated by the chlorite method! and then divided 
One part was subjected to shaking - 


into two 





1 Bpeartn, W. H., and Isenberg, I. H., Soienos, 108, 314 (1047). 
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SCIENTIFIC MANAGEMENT AND 
SOCIAL FACTORS 
October 1952, the Anglo-American Council on 
Productivity appointed a specialist team to 
investigate the American approach to the improve- 
ment of methods of manufacture and the continuous 
reduction of operating costs. The team, which visited 
the United States early in 1953, was concerned with 
the effect of planning, control, budgeting and costing 
on the improvement of manufacturing methods ; 
with the relation between design and methods of 
manufacture; with the means used on the factory 
floor to improve methods; with the affect of 
administrative arrangements on methods; and with 
the educational arrangements for trainmg industrial 
engineers and for giving tuition in industrial engin- 
eering to managements and young workers. The 
report, entitled “Industrial Engineering", which the 
team has now produoed* seta forth a number of 
recommendations intended to indicate the stepe 
which British industry should take in the intereat of 
productivity, and it also includes в supplementary 
report on ‘industrial engineering’ education, in the 
United States. 

Although some of the recommendations involve 
action by government as well as by industry, both 
the reporte are of general interest to the scientist 
and to the technologist, as will appear from the 
definition of industrial engineering adopted by the 
team for the purposes of these reporte. Industrial 
engineering is regarded as the application of basio 
scientific and engineering Knowledge and certain 
analytical techniques to the methods of operating an 
organization in industry and other appropriate flelds. 
It requires investigation into the economic advantages 
of one policy as against another and implementation 
of the most suitable procedure for raising productive 
efficiency. To this end performance and costa need 
to be checked constantly. Industrial engineering, the 
report continues, is в staff activity of management, 
and ів concerned with decisions on what to produoe, 
the design of the product, standardization, the 
іпйпепое of cost analysis on methods of production, 
the investigation of these methods, planning and 
control of production, calculation of what ia the 
most efficient machinery for the job, layout of plant 
and handling of materials, design of tools, main- 
tenance of plant, time study, motion study, incen. 
tives, method of calculation of wages, SiS 
schemes and industrial relations. 1% requires con- 
sideration to be given to the communication of new 
ideas among senior and junior managers, among 
supervisors, and to and from workers on the shop 
floor. It also requires careful regard to-the well-being, 
attitudes and opmions of workers. 

The definition is given at length, not so much 
because the team seriously recommends that the 
British Standards Institution should seb up в oom- 
mittee to deal with the termmology of the whole 
Hels of industrial engineering, aa because it illustrates 
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tha: way whioh din РЕ. the term 
to cover activities which are inherent in industrial 
administration or scientific ав’ oon- 

-oeived by such writers as Taylor, Fayol, Urwick, 
` Mayo and Whitehead. It ів at least arguable whether 
it із wise on the grounds of its mechanical connota- 
tions alone to use such & term aa ‘engineering’ to cover 
activities which depend particularly on human oo- 
‘Operation. That alone could be a hindranoe to much 
that is already being done in the fleld of human 
relations in industry by the Science and Industry 
Committee reconstituted early this year. Samuel 
Butler's ‘“Erewhon”’ could still be a salutary warning 
to those who use the words ‘machine’ or ‘machinery’ 
for organization without due forethought. . 

At the outset, the report emphaaizes the bearing 
of the social and industrial background on the 
‘approach to problems of productivity, and ite 
opening chapter sketches with considerable skill the 
features of the American background which are 
significant in this connexion, and more especially 
those which are also to be found in Britain. Never- 
theless, this recognition of the importanoe of the 
г ‘climate of opinion does not lead the team to examine 
the means by which that climate of opinion may be 
made more favourable to the improvement of pro- 
` ductivity. Accordingly, recommendations which may 
` be unexceptionable in themselves are made with 
little appreciation of the magnitude of the reper- 
cussions involved. The oorreot objective may indeed 
be indicated, but the means recommended sometimes 
suggest & degree of nafvety or even arrogance that, 
to say the least, is disturbing. 

For example, in stressing the importance of shift 


` + work in order that expensive machinery may be used 


economically, the team rightly recognizes that it if 
‘desirable that retail shope and restauranta should be 
open for the workers coming off duty. When it доев 


'- on to suggest legal sanction for such arrangementa, 


it shows little conception of what is thereby involved. 
Alternative means depending on individual enter- 
prise and initiative are more likely to provide what 
_ig required. For the rest, patient but determined 
education of public opinion and, at the most, no 
more legal action than is required to prevent restrainta 
contrary to the publio interest are the more hopeful 
lines of advance. It may be surmised that the 
Presence of any investigator from the National 
Institute of Industrial Psychology among the 
membérp of the team would have prevented any 
such mistake. 

Bo, too, the team's study of industrial engineering 
education in the United States does not prevent ib 
from making в similarly natve recommendation that 
"industrial i ing studies in universities and 
technical oollegee, whether as single subjecta or as 
courses, should be expanded". It is assumed without 
appropriate, both for universities and for technical 
colleges, and although the report notes that more 
than half those who enter the courses in American 
universities fail to. complete them, the wastage is 
acoepted without criticiam. Whether these four-year 
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айана don on subjects concerned with the appli- 
cation óf knowlédgb rather than basio science are 
appropriate in & university is not discussed, nor is 
there any comment on the praposals to replace such 
four-year courses by leas crowded five-year courses. 

The team recognizes indeed, so far as Great Britain 
is concerned, the danger of over-hasty development 
of ‘industrial engineering’ studies in the universities, 
and it makes clear that ib is not asking for any 
change of standards. In fact, although in the United 
States, out of 127,550 engineering studenta in 1951—52 
there were estimated to be 5,067 industrial engineering . 
studenta attending sixty schools, while there were- 
thirty-one socredited courses as well as thirteen in 
engineering options, the team seems to look to 
development in the technical colleges rather than in: 
the universities in Britain. It recommends that 
technical colleges should offer more single specialist 
courses in such subjecta where industry is willing to 
support them, and that technical collages should 
develop further short courses to serve the needs of 
small businesses. It also looks to the development 
of the sandwich diploma courses which are being 
tried in some technical colleges, and to the oo- 
operation of industry in such oourses and in the 
release of employees for part-time day attendance. 

The team recognizes the value of participation 
by the technical colleges in research in the flelds 
covered by its definition of industrial engineering, 
but the suggestion for courses in industrial engineering 
is of dubious value. The promotion of contacta 
between teachers and industry, the encouragement 
of research and interchange of staff both between 
Britain and the United States and between Britain 
and the Continent of Europe are much more likely 
to be fruitful and assist the expansion which the 
team recommends. 

As has been indicated, a main weakneas of the 
discussion*of the educational aspect of the subject in 
this report is the absence of any clear conception of 
the functions of & university and of the relative 
position of university and technical college in regard 
to technical and vocational training. With that goes 
a complete indifference to the importance of educating 
publio opinion on the need for new attitudes to 
shift-work, to motion study and time study, moen- 
tives, redundancy and the like. Even in regard 


. to safety, there is nothing more specific than the 


recommendation that much more eduoation is 
required on this subject in factories. 

By and large, the recommendations of this report 
endorse many of the projects which have already- 
been taken up by the Science and Industry Com- 
mittee, and the findings of a number of investigations 
already completed, such as those of J. F. Soott and 
B. P. Lynton for the British Institute of Management 
and of Dr. W. Н. Scott of the Department of Social 
Science in the University of Liverpool. ‘As regards 
fiscal matters, however, on which the Advisory 
Council for Suentific Policy hesitated in ite report 
last year, the team is entirely uninhibited. It recom- 
mends that the annual depreciation allowance should 
be revised to facilitate the more rapid writing-down 
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of machinery and equipment. It condemns the 
effects of present taxation on business and suggests 
that а more liberal import licensing policy should be 
adopted to encourage firms to obtain new equipment 
essential for increasing productivity but not available 
in Great Britain. It also recommends that the 
facilities available to amall firms for obtaining finance 
for capital investment should be more widely pub- 
hared and used, and that trade and trade associa- 
tions, including the trade unions, should be legally 
required, where they do not already do во, to publish 
any rules or agreements which bind their members. 

Such recommendations obviously bear on the 
utilization of the resulta of research and the enoour- 
agement of research itself, and though one would not 
have expected to find reference to that aspect of 
increased productivity in a report under this title, 
there are in fact references to the need for further 
effort to encourage the rapid application of the 
resulta of research and to the assistance which more 
efficient services for the dissemination of technical 
information could give. An appendix on research in 
the United States quotes an eatimate of 2,000 million 
„dollars expended on research by Federal government 
agencies in 1962-58, of which 94 per cent was spent 
on applied research. Two-thirds of the United States 
expenditure on research and ‘development was for 
work undertaken by private industry, and such 
industrial research is dominated by not more than 
twenty firms, each with research staffs of a thousand 
or more. Some 3,381 engineers and scientists are 
employed on research by professional industrial con- 
sultanta, and more than sixty-five per cent of the 
44 million dollars expended on such research comes 
from the Federal government. 

The team noted that the American manufacturer 
employs eonsultante more freely than the British 
manufacturer to advise on the development of new 
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products, changes in range of manufacture and the, 


substitution of new raw materials for old. Specifically 
it recommends that British firma should make greater 
use of such consultants and also of the practice 
termed management audit, entailing a check on the 
effectiveness of senior management by means of an 
investigation. into the operational efficiency of an 
organization. Such practices, however, presuppose 
that the main difficulty in the utilization of existing 
scientific and technical knowledge, i both 
in the survey “Industry and Research” made by the 
Manchester Joint Research Council by Vera 
Connell more recently in “The Apphoation of the 
Resulta of Research’’, ia the lack of at least one 
person in the confidence of the management who is 
competent to appreciate the signifloanoe for the firm of 
new knowledge. If in fact there were the receptivity 
to new ideas and the readiness to exchange idees 
which the team notes as characteristic of American 
business, that part of the problem of imoreasing 
productivity would largely be solved. 

We thus come back to the fundamental question 
of the climate of opinion and of how best we are to 
promote at all levels—not merely at the top—ithe 
outlook and readiness of mind favourable to increased. 
productivity and the modifloation of processes, 
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practices, ideas and attitudes involved thereby. The 
team obviously appreciates that close contact 
between industry and the technioal Prem is important, 
but in commending the activities and influence of 
guch journals in the United States in this connexion, 
it seems scarcely aware of the possibilities in Britain. 
In this respect the report shows the same lack of 
imagination as characterizes its treatment of educa- 
tion for management, at the university or at the 
technical college. 

Ib is refreshing to contrast with this report Prof. 
А. N. Whitehead’s characterization many years ago 
of the needs of a business organization in discussing 
technical education in his leotures on “The Aims of 
Education”. Prof. Whitehead pointed out even then 
that those directing & business organization require 
an imaginative grasp of the paychologies of popula- 
tions living under & wide range of conditions, of the 
complexities of interlocking interests involved in ita 
activities, an imaginative understanding of the social 
effecta of conditions in factories, of the laws of 
political economy and habita of government, some 
vision of the binding forces of human organization 
and some knowledge of the laws of health and 
fatigue; and, above all, the discipline of character 
which enables management to take and stand by 
decisions. Prof. Whitehead rejected then, as forth- 
rightly as Dr. R. M. Hutchins and Sir Hector 
Hethermgton have done in our day, the idea that 
the university is primarily concerned with the tech- 
nical or professional knowledge which its students 
may require for an industrial or other career. A 
university, he insisted, is an institution uniting young 
and old in the imaginative consideration of learning : 
it functions in the preparation for an intellectual 
career by promoting the imaginative consideration 
of the general principles underlying that career. 

In ite report for the quinquennium 1920-34, the 
University Grants Committee unequivocably affirmed 
that conception of the functions of the university. 
Had it been remembered by the productivity team 
on industrial engineering, some of the recommends- 
tions of its report might never have been formulated. 
We might nob indeed have received an adequate 
discussion of the respective functions of the university 
and of the technical colleges in training for manage- 
ment and specific recommendations ; but the human 
issues involved would at least have been treated more 
imaginatively and with leas risk of the psychological 
difficulties into which any discussion of human beings 
and organization in mechanical terms is liable to 
run. The over-ridmg emphasis would have been put 
in the right place. It is not a new name for nianage- 
ment and its myriad activities that ia required. The 
first need is to secure by all possible means the 
change in opinion in industry at all levels, in parlie- 
mant, and in the country generally which is necessary 
for management to get on, without obstruction, with 
ita task of raising the general level of produotivity in 
amall firms, as in large. This requires the more rapid 
and continuous utilization of existing technical know- 
ledge and of new knowledge as it оотпев along, with 
all that is implied thereby, and the discarding of 
obsolete and restrictive practices and their imag- 
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instive ` replacement by methods. which increase 
output, lower oost and diminish the hazards, 
monotony and physiéal strain whioh the older 
methods involved. Along with the task of improving 


in whioh every bit of assistance that the Presa, 
broadcasting, television, adult education and other 
means oan give will be needed, .of securing the 
climate of opinion m industry and in society whioh 
will give wise and progreasive management a chance 
to funotion. 


MEN OF CAMBRIDGE 


Alumni Cantabriglenses 
PED SO M En Studenta, Graduates 
olders of Office at the University of Cambridge 
from the Earliest Times to 1900. Oompiled by Dr. 
J. A. Venn. Part 2: From 1752 to 1900. Volume 6: 
Square-Zupitza. Рр. iv +627. (Cambridge: At the 
Unrversity Press, 1954.) £10 10s. net. Complete set 
of 10 volumes, 85 guineas net. 
Jd of Queens’ College, Cambridge, 
PE enn ig to be congratulated most 
heartily on the completion of hia stupendous task in 
preparing for publication and seeing through the 
preas the biographies of some 140,000 members of 
the University of Cambridge. It haa ооспріеа a great 
part of his time during the past forty-six years, 
during which he has served in a world war, carried 
oub the duties of a university lecturer, president of 
& college and vi or of the University. He 
has been helped, naturally, by & small staff (for many 
years one assistant only), by volunteers from in- 
dividual colleges and last but not least by the 
financial support and careful, accurate and pleasing 


course of the work—and read over at least twice by 
the compiler. 

Ti was 46 DE Venn that the idea of this pub- 
lication was due in the first place. The sources that 
-were used, the names of those who helped and the 
history of the whole work are gi in the 
to volumes 1 of the two parta (to 1751 1752- 
1900) of the whole work. We should have liked to 
seo ал epilogue at the end of the last volume, in 
which Dr. Venn could have given an account of his 
work, looking back over the whole period from 1908 
to the present. He gave & taste of the story that he 
had to tell in his reply to the congratulations of the 
University oon by the Vice-Chancellor at a 

ion to Dr. and Mrs. Venn organized by the 
ios of the Cambridge University Press on the 
day of publication of the tenth and last volume. 

An of the Fellows of the Royal Society 


predominance 

lowed by physicists, oleriom, publio m phys- 
ioians and geologista in that order; others, & 
dilettante, a poet Taiye) andis banker; . Venn's 
р Dr. John Venn, F.R.S., who kept the work 

while Dr. Venn was absent on service during 
thie irst World War, and who is associated with Dr. 
Venn in some of the earlier volumes, is one of six 
generations of the Venn family to graduate in Cam- 
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bridge. Thomas Young added to his work as a 
physicist and ysician philological аКШ which 
ensbled him to the key 


the training for management goes the greater task, -. 10189 Firs} Lord of the Admmalty, who strongly 


the abolition of mutilation after execu- 
tion for treason, and George Whitmore, tutor of fib. 
John’s, who addressed his pupils on “а laudable 
exhibition of justifiable zeal” in breaking the windows 
of many Dissenters. Т. P. Thompson, who at the 
game time was a midshipman on Н.М.8. Isis and a 
Fellow of Queens’, had an unusudl oareer: he 
described his fe as “в sort of promotion, 
Which has not often gone along with the rank and 
dignity of a midshipman”, In view of his start, ib is 
not surprising to learn that ho was later governor of ` 
Sierra Leone, a general in the Army and а Fellow of 
the Royal Society. Another Fellow, Richard pact 
was simultaneously professor of chemistry and regius 
profeeeor of divinity, ia or of йылда. Ho 
of divinity kg Maud with the ош of 
was elected to “having never 
Мек Geib un tne Gok ie dei d енй 
experiment”. That may explain why his workshop 
was afterwards shattered by an explosion; all the 
same, he is said to have saved the Government 
£100,000 by advice on the manufacture of gunpowder. 
Such notes as the above m the biographies of 
eminent men may aooouns for Miss Rose Macaulay's 
tion of the "Alumni Cantebrigienses" as & 
ide book. The size, weight and small print of 
the volumes are against such a description, but the 
biographies do yield many fascinating notes on men 
in all classes of society. Thus, Thomas Turner, а 
distinguished physician, was garrotted by ruffians at 
the age of ninety and was thereby cured of his goitre. 
John Steggall, who had run away from school and 
lived with gypsies, came up to us Christi after 
having been to se& on & whaler and serving in the 
army in India. He later took Holy Orders and also 
| sintesi i n. Edward Tatham preached a 
hours long, and left the subject 
indies Ва ole ee 
bishops ‘who have little to do and do not always do 
that little’: H. Н. Vivian, while an undergraduate, 


still extant, of a “Breakfast Party’’ 
of tes. William Henry Waddington was 
later naturalized as a French citizen and became in 
due course Prime Minister of France. William 
Yardley made the first century in the University 
matoh. Edward Wilson of the Antarctic, who 
reached the South Pole with Captain Soott in 1012, 
and A. F. R. Wollaston, surgeon and naturalist to 


Everest оаа (i deserve 
mention among many distingui Cambridge 


But these volumes oan serve many purposes more 
valuable than that of mteresting the casual reader. 
Bir A. F. Rook has used them to disprove the common 
view that early ha pen n severe athletio strain 
shortens men’s lives, and Mr. Oaradog Jones to 
ursue various sodiological studies. The list of 
biographies provides & mine of information into whioh 

inquirers will delve for generations. It is good to 
Kn that tha University has est an organisation 
to preeerve ite archives and to itate the work of 
Dr. Venn’s successor, when the burden which he has 
now set down is taken up again some fifty years 
henoe. F. J. M. STRATTON 
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LIFE AND SENSES OF THE 
HONEY BEE 


The Dancing Bees 

-An Account of the Life and Senses of the Honey 
Bee. By Karl von Frisch. ted by Dora 
Ise.) Pp. еа a Dee (London: Methuen 
and Co., Ltd., 1054.) 16s. E 


ARL VON FRISCH is one of the most dis- 

- of living experimental roologista, 

and ib is to him that we are indebted for the greater 

part of recent advance in knowledge of the behaviour 

and sense of the honey bee. It follows that 

the publication of a good English translation of the 

fifth revised edition of “Aus dem Leben der Bienen”, 

в popular and oompletely up-to-date book by him, 
is something of an event. 

The translation is strictly faithful to the original 
and has on the whole been admirably done by Dr. 
Dora Ilse; there are very few places where a slight 
awkwardness of phrase betrays that it has in fact 
Bem Gt mto Каш bes one: whe: da nos ш 


The knowledge of German possessed by most 
biologists in Great Britain is not by any means so 
extensive and precise as it should be, and many of 
us who have perhaps bettered an exhausting and 
uncertain course through the verbose entanglements 
within which the gems of discovery of the average 
German biologist are hidden will have come with 
relief and delight to the soientzflo of von 
Frisch. Here at last are experiments and resulta of 
an unrivalled perfection described with such simple 
lusidity and logic as to flatter us that our knowl 
of the language is, after all, better than we thought. 
Quite apart from the language iteelf, what & delight 
it ia to be able to see from the simple narrative style 
of von Frisch exactly how the investigation deve- 
км бы to see the extraordinary flashes of insight, 

lodding after statistioal ‘oertainty’—and 
ad able to appreciate the long treks after 
false scents and up blind alleys. Nevertheless, if only 
because several of von Frisah's original papers are 
by no means easy of access, а great many biologista 
will weloome the concise simplified account of the 
beautiful investigations by himself and othera, man 
of them his pupils, which Ohapters 7-12 of thia boo 
vide. Even the most expert student of bees is 
to profit by reading it, for again and agam 
& descriptive aside or apparently casual observa- 
tion suggests some new approach to the problems 
of the evolution of bee organization, or reveals 
some hitherto unsuspected nioety of adjustment of 
behaviour to the needs of the colony. 

About the rest of the book it is not easy to be 
quite go enthusiastic. The six introductory chapters 
are apparently written for readers who are 
to know nothmg at all about either biology m general 
ar bees in particular. There are many paler 
and vivid description here : ibus the honey 
is aptly likened to a shopping bag, Маек 
collector is described au <км iF do wars weed 
‘plus fours’. But in spite of such happy phrases the 
general effect of the extreme simplicity of diction is 
to give & ‘told to the children’ air which is samewhat 
wearisome, and the question is whether a reader who 
needs this kind of thing will really be able to 
appreciate the more, advanced sections. Although 
the book has had a great suooems in Austria and 
Germany, one wonders if it will meet quite the same 
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countries, where there are 
already so man: &ocounta of the 
natural history of bees other social insects ; and 
it is against this competition that the book must be 


need in English- 


- In writing such в popular book it is scarcely 
poemble for an author to avoid all the pitfalls of 
over-aimplifloation, and the very brilliance of von 
Frisch's powers of exposition has perhaps led him 
astray 8 times. Thus not many roologiste will agree 
to the description of Amoeba as “a little lump of 
mucous come alive". Again, in describing the star- 
shaped ‘Polaroid’ filter as а demonstration of ane of 
the poesible ways in which the compound eye could 
mediate appreciation of the polarization character- 
istiœ of light reflected from the blue aky, the author 
seems in several places to imply that the individual 
ommatidia must actually be ioning in this way, 
and he nowhere alludes to the problems 
which such & theory raises. For if of hê әш 
sensory сейв which go to make up an ommatidium 
1s in fact registering and passing separately to the 
brain the information it receives, a radical revision 
of some present concepta ag to the mode of action of 
the sensory fibres will probably be necessary, and 
many of our present ideas about the compound eye 
may have to be revised. There are other similar 
points in the work which might be questioned. But 
in spite of such, the book is undoubtedly a master- 
pieoe of condensation and simplification by a very 
great zoologist summarizing a lıfe-trme of research— 
research which has been largely instrumental in 
initiating a reappraisal of some of the basio ideas 
about invertebrate sense organs and behaviour. 
Von Frisch is very reticent about theory, and 
generally prefers that the facta should speak for 
themselves and that others should do the ied 
Perhaps it is for this reason that the brief cha 
“Mental Capacity” is somewhat misleading. 
states that no example of ‘really i Ъ action’ 
by honsy bees has ever been reco ; whereas 
what he means is that the ability to cope with new 
problems is strictly limited to certain situations only. 
Their ability to remember colour, odour and relative 
position of landmarks is extraordinary, and their 
powers of combining these memories and associating 
them with a given passage of time із even more 
remarkable. Every such combination learnt involves 
some perception of relations, and when & bee makea 
a detour around an obstacle and afterwards straightens 
ita path aa & result of experiance it is showing, within 
strict limits, an insightful action. Moreover, the 


author supports his oonslusiong by oiting lack of 
‘intelligence 


he 


in other insects; but to do this he 
merely quotes & story about a ‘mason bee’ and fails 
to cite much evidence to the contrary—not 
only with the mason bees Eumenes and Rhynchium, 
but also the far more conclusive and precise experi- 
mentel studies of adaptive behaviour in the hunting 
wasps Philanthus and Ammophila. Indeed, his treet- 
ment of social and semi-social insecta other than 
Aphis mellifica is too brief to be of much value, and 
is perhape the least satisfactory chapter of the 
book. 

But in spite of such shortcomings, ib must be said 
that there are not many scientista of like eminence 
who could produce such a good popular book. Quite 
apart from its general educative and instructional 
value, it will, if it leads biologists ва a whole to give 
more attention to simplicity and olarity in exposition, 
have & most valuable effect. W. Н. THORPE 
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. BLOOD GROUPS 


Les groupes sanguins chez les animaux 
Individualités sanguine et tissulaire. Par R. Dujarrio 
de la Riviàre et A. A (Collection de l'Institut 
Pasteur. Рр. 407+2 plates. (Paris: itions 
Médicales Meri MS) 3,275 frenos. 
LOOD-GROUP differenoes between individual 
goata were deeoribed by Ehrlich and Morgenroth 
in 1900 only в few months after Landstemer’s 
announcement of hig discovery of the human blood 
groupe. Ever emoe then, research on animal blood 
groupe has continued and &n enormous literature haa 
been built up, scattered through very many journals 
: and very varied in ita methods and its aims, in 
contrast to the fairly well-integrated study of the 
deum blood groupe. Hitherto, almoet the only 
account of the subject has been a 
single exoellent chapter in Wiener’s “Blood Groups 
and Transfusion”, во that a book bringing together 
the scattered threads has long been needed by 
workers in the field itself and in many related 
branches of soienoe, especially, for purposes of oom- 
mm by ice alae of the human blood groupe. 
Dr. 


pene Cate over: ЫСЫ. diat р 
page by the words, ‘“(Individ sanguine 

A aes ad aa ылык ое 
cover the whole of tiasue immunity has involved the 
reading of another vast body of literature and has 
made the area covered so wide that no one or even 
two authors could poembly treat the whole of it 
critically. 

Blood-group investigations require a knowledge 
both of serology and of genetics. The authors are 
primarily and the book в much sounder 
in а treatment of serology than of genetics. It is 
quite impossible for anyone to compress the whole 
of genetical theory, as the authors have 
into pages in a way that will be ав 
an introduction to the genetios of the blood groupe. 
"To those without a knowledge of genetics such an 
account is inadequate; to those with the knowledge 
. it is unnecessary. 

- Because the human blood groups have been more 
дда y investigated than those of any of the 
lower animals, an account of them is & necessary 
. part of a book such as this; but it is the weakest 
: ‘part of the present book, containing numerous 
- errors and statements of doubtful validity, especially 
on the genoetioal side. There is, for example, no 
evidence that (p. 64) the red cells of Lus Lu* indi- 
viduals are more stro than those of 
heterozygotes ; and tion of the Lewis 
geno Lo Le? as corresponding to the phenotype 
` Le (a>) (p. 65) is contrary to the facts. 

Moat readers will, however, turn at onoe to chapter 
Eline ere tel ay uns catal ide It 
is disappoin that this central subject of 
Wis Pee we des wi da only 90.008 DER total of 
more than 400 pages. Nevertheless, nearly every 
investigation of any importance is adequately, if not 
critically, described. Of particular interest are the 


well treated, and the profoundly interesting 
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subject of the Imkage groupe in cattle and some . 
other animals, their similarities to and differences 
from the human ЕЛ system, deserves more space than 
ib is given. There is а very good and comprehensive 
chapter on hemolytic disease of the newborn among 
animals which will greatly interest oomperative 
pathologists. 

More than a hundred pages are devoted to the 
subject of tissue antigens, cytotoxic antibodies, and 
tissue grafting. The treatment appears on the whole 
to be but the reviewer 1s only familiar with 
в small part of this extensive field. It is surpriamg 
that only about four pages are devoted to a subject 
of such great practical importance as akin grafting. 

A very valuable feature of the book ів an alpha- 
en bibliography of some eight hundred entries. 

A number of these have been checked—some minor 
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spelling mistakes were found but no errors in dates, 
volume numbers or pages. The bibliography includes 
most of the papers of first Importance, but a very 
considerable number of the works cited ш the text 
are not included m the bibliography. Names, other 
than French, are very frequently misspelt in the text, 
but are correct in the bibliography. There 1s 
а short but adequate general index. 

Despite its faulta, this book is an indispensable 
work of reference. It ie most unlikely that m the 
tacitus аро оаа ecc rec 
re-reading this immense literature. It is almost 
inevitable that in a few years a new edition will be 
needed. It is that the authors should then 
omit the section . 85-52) on general genstios, 
should call into, collaboration в geneticist to ensure 
& more te treatment of the genetical and 
statistical aspects of the blood groups, should include 


nee а hy referenoes to all ре mentioned 
should deal more with experi- 
a cae A. E. MOUBANT 


ELECTRON MICROSCOPY AS 
A TEXT-BOOK SUBJECT 


introduction to Electron Microscop 

By Prof. Cecil E. Hall. (Internatio Series in Pure 
and Applied Physics.) Pp. ix--451. (London 
MoGraw-Hill Publishing Company, 1958.) 64s. 6d. 


HE final stage in the maturity of a branch of 
science or technology is the eeteblishment of 
lecture courses about it and the reduction 
ling, groping literature of ite infancy to 
standards electron micro- 
scopy has now come of age, as mdeed the lapse of 
time since the invention of the first electron mioro- 
soope would indicate. To gain entry to the MoGraw- 
Hill International Series in Pure and Applied Physica 
adds the hallmark of respectability to & young and 
still somewhat revolutionary 
The text now offered by Prof. С. E. Hall is based 
on. his lectures to postgraduate students in biophyaios 
at tho Massachusetta Institute of Technology. Ib 
may be felt that it is much more in its 
treatment of physical fundamentals than such a class 
would either understand readily or be likely to need 
in practising the subject. But the author has 
deliberately chosen such an approach, with an eye to 
probable future developments in the design of the 
instrument and in its operation. This ia undoubtedly 
the wisest course to follow, although it will make the 


- 
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text long and in parte heavy going for “soenoe and 
engineering studente with a background in physics 
and engineering at about the sophomore level". 

That said, nothing but praise ıs due to this volume, 
both for ite choice of material and for rte presentation. 
The first two chapters form a résumé of fundamental 
physical theory, moluding an outline of wave msch- 
&nios and the motion of electrons in electrostatic 
flelds. The-next three chapters discuss the ideal lens 
and then the cal electrostatic and magnetic 
lenses, the aberrations of which are dealt with in 
Ohapter 6. The essential features of the electron 
microscope and ita commercial realization are the 
subjects of Chapters 7 and 8. Chapter 9, one of the 
moet valuable in the book, treata scattering phen- 
omena as & prelude to the discussion of mage 
formation in Chapter 10. The remaming two chapters 
deal thoroughly with the most important methods of 
specimen preparation and with typical examples of 
the applications of the electron miarogcope. 

The text is marked by that clarity which follows 
from complete familiarity with & subject, and it is 
illustrated by plenty of excellent diagrams and 
photographs, remarkable even for this series; at a 
quick estimate there are some 850 figures, or nearly 
one per page. Most chapters are followed by problems 
to test the understanding of the student, and at the 
end it is & pleasure to find sugh full author and 
subject indexes. Although there is room, as in any 
new subject, for differances of opinion on the 
presentation of some points, such as the alignment 
of lenses, the book oan be unreservedly recommended 
to all workers in the fleld, whether they be students 
or older practitioners; in fact, ib is much more of a 
handbook than an introduction. í 

V. E. Совагитт 


MAMMALIAN GERM CELLS 


Mammallan Germ Cells 

Edited by а. E. W. Wolstenholme, assisted by 
Margaret P. Cameron and Jessie 8. Freeman. (A 
Cibe Foundation Symposium.) Рр. xvi4-38024- 
15 platee. (London: J. and A. Ohurchill, Ltd., 
1953.) 30. net. 


HIS symposium conducted at the Ciba Founda- 

tion “for the promotion of international oo- 
operation in i and chemical research” has 
assembled thirteen papers concerned with the 
physiology of spermatozoa and eleven papers oon- 
cerned with ova. It represents an attempt to bring 
together in a series of relatively brief presentations 
recent progress in these rapidly advancing fields. In 
addition to the formal papers, there is moluded the 
discussion of each by the various members of the 


symposium. 

There can be no doubt that the general objective 
ig attained. The various discussions of spermatozoa 
include analyses of the biochemistry of semen. In a 
number of instances attempts are made to correlate 
certain biochemical rties with practical problems 
in reproduction. For example, there is a critical 
review of aerobic metabolism in semen and ite 
relationship to fertility in a paper by Dr. C. Terner. 
Again, Mr. J. C. N. Kok di the factors 
influenaing the longevity of bull semen as used for 
artificial Insemination. Of more interest to the 
physiclogist and biochem:st are the papers on the 
biochemical aspects of semen (by Dr. T. Mann), on 
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factors controlling metabolic rates of mammalian 
spermatozoa (by Dr. H. A. Lardy) and on proteolytic 
enzymes in human semen (by Dr. F. Lundquist). A 
fasomating discussion on the movements of sperm- 
atozoa by Lord Rothschild reveals hitherto unsus- 
pected hydromechanical relationships. The recent 
work on the preservation of spermatozoa at extremely 
low temperatures is mformatively presented by Mr. 
C. Polge. The imphoations of this low-temperature 
work for the general problems of mammalian fertility 
and the preservation of dearable genetic character- 


- istios are most fascinating. Tho practical implications 


of spermatozoology in human health and disease are 
ably presented by Dr. J. MacLeod. 

Investigations of mammalian ova described in this 
volume are concerned with: (a) ovulation, (b) ovum 
maturation, (c) ovum transplantation, (d) m viro 
studies with ian eggs, (e) early develop- 
mental physiology, and (f) medioal problems relating 
chiefly to the ovum and pregnancy. Ав in the case 
of the spermatozoa, the problem of the longevity of 
the mammalian egg is touched upon in practically 
every phase of these d Ed This is especially 
apparent in the paper by Dr. S. A. Asdell on the 
effect of controlled ovulation upon the fertility of 
the mammalian egg, the paper by Dr. M. O. Chang 
on the fertilizability of rabbit germ cells and a paper 
by Dr. L. E. Ceaida on fadtors affecting fertilization 
and embryonic death. One of the chief mysteries 
relating to the development of the mammalian ovum 
is the problem of fertilization 4n vitro. "Thi is dis- 
cussed. particularly in the paper by Mr. O. Venge, 
but forms part of the discussion of a number of the 
papers. The great difficulty experienced by a number 
of investigatora in consistently effecting fertilization 
in vitro is emphasized. The experimenta of Audrey 
U. Smith on the effecta of low temperature on rabbit 
eggs signalize another field of expermentation which 

similar work with spermatozoa. The trans- 
plantation of ova subjected to various experimental 
conditions із ably reviewed by Mr. C. E. Adams as 
well as by Dr. Chang. The clmical aspects are 
presented in papers by Dr. P. N. F. Bishop and Dr. 
Ian Donald. 

It ів, of course, not possible to present ariticism of 
the numerous experimental details contained in this 
assemblage of papers. I find the presentation of 
sperm biochemistry comprehensive and adequate. 
The biochemistry of the egg is much lees well estab- 
lished. For example, the knowledge of enzymatio 
transformations and the carbohydrate meteboliam of 
sperm has no counterpart in ovum investigations. 
This may be due in part to the need for the develop- 
ment of adequate micro methods for use with the 
limited number of ova available for study. There is 
only tangential discussion of the role of hormones as 
regulators of sperm and ovum physiology. Although 
it is clear that some of the effecta of the gonadal 
hormones may be indirect, nevertheless it would - 
have been useful to have set forth their function in 
creating specific environments for spermatogenesis, 
ovulation, fertilization and early development. 

There сап be no question of the great usefulness 
of this volume to active investigators in the fleld of 
mammalian germ cella. It should be of fundamental 
interest also to persons interested in the problems 
basic to modern animal husbandry. Although in no 
sanse & book for the medical practitioner, the thought- 
ful physician interested in problems of fertility and 
sterility should find this symposium informative and 
stimulating. GREGORY Prxovus 
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Geometrical Mechanics and de mir He Waves 


EOMETRICAL optics as well as Newtonian 

ios are based on the same variational 

ae ag grag In one oase, v is the medium 

on; in the other, it is the veloorty. Geo- 

metrical optios deals with rays and sasociated wave- 
surfaces. The same ray—wave 


relationship must, 
therefore, also be available for Newtonian mechanics. - 


Starting with this important observation, _Prof. 


geometrical optics. Sources of light are replaced by 
spacetime evente, radiating world lines into the 
future; the weave-surfaces are three-dimensional 
surfaces in space-time—in fact, de Broglie waves, 
moving with a velocity which can be caloulated from 
that of the associated ray. 

If the oo of wave-length, secondary waves, 
eto. are added semi-intuitively to the structure of 
geometrical optics, the resulting soherhe (physical 
- optics) suflüoes to give an adequate description of 

most ical phenomena. It provides easy solutions 
of problems where Maxwell's theory of electro- 
magnetic waves would be difficult to 
` analogy, Prof. Synge argues that а 
quantisation” 


adjacent three-waves of equal phase 
by a quantum of action А) would stand in the same 
relation to Bohródinger's wave mechanics as physical 
optios does to Maxwell's theory. A number of 


special cases are then discussed, among them the 
onse of a in an electromagnetic fleld, and the 
id hydrogen atom. 


one may wonder if Prof. Synge has not 

the ilities of obtaining exact solu- 
vp the novelty of his point of view is attractive 
and refreshing. The difficulty of the monograph 
comes from the relative unfamiliarity of the optical 
method of Hamilton, which had to be used, and the 
rather unfamiliar terminology. However, the effort 


of learning the new point of view is indeed very 

rewarding. Авров Sanam 

-Three Abletaceous Cones from the Wealden of 
Belgtum 


(Mémoire No. 125 de l'Institut. Royal дев Sciences 
Naturelles de Belgique.) Par K. L. Alvin. Pp. 42+ 
5 plates. (Bruxelles: Institut des Sciences 
Naturelles de Belgique, 1958.) 

this sumptuous monograph, & beginning ia made 

to the detailed description and classifloation of 
some of the remarkably well- fossil plante 
in the collections of the late f. O. Bommer, from 
Wealden clays in the Hainaut district of Belgium. 
ee ee ee ыш оар 

and they have yielded to examination by microtome 
sections by softening the material and then 
in oelloidin. In the cones here described, 

-it has thus been e to make a critical study of 
` anatomical features, including the vascularization of 
the seed scales. 

The three species of cones identified illustrate the 
importance and diversification attained by the 
family of the Abietaoeae at this oritioal horizon in 
early Cretaceous times. The author reserves judg- 
ment on generico affinity and uses the form genus 
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Péostrobus Nathorst for all of them, having regard 
to the absence of information on associated vegetative 
characters. It has been possible, however, to define 
the species on a range of characters which is un- 
usually wide for foemlized conifers. P. andras 
(Coamans), a widely-spread species, and P. bommert 
Alvin probably both represent extinct species of the 
genus Pinus; while P. сотпен (Coamans), which is tax- 
onomically perhaps the most interestmg of the three, 
Shares some characters with Cedrus and some with 
Keteleorta, and no doubt represente an extinob genus. 

The continuation of such detailed studies of 
Cretaceous and of younger members of the Abietaceae 
ahould do much to elucidate the later evolution of 
this highly successful family, and thus add to the 
remarkable history of the Coniferales which has been 
placed on so well documented a bams by the work of 
Florin on the earlier members. 


Organic Syntheses 
An Annual Publication of Satisfactory Methods for 
the Preparation of io Chemicals. Edited by 
Charles О. Price. Vol. 33, 1953. Pp. vi+115. (New 
York: John Wiley and Bons, Ine.; London: 
Chapman and Hall, Ltd., 1953.) 28s. net. 

HIS issue maintains the reputation of the 

series by recording reliable practical details for 
a further selection of forty of varied 
nature and interest. Among them, creosol (2-methoxy- 
p-areeol) ia obtained by treating an ethanolic solution 
of vanillin with amalgamated zino and concentrated 
hydrochloric acid, the aldehyde group being reduced 
to methyl; dimethyiketene distils over in 50 per 
cent yield ав a solution in ethyl acetate when 
a-bromotsobutyryl bromide is added dropwise to 
boiling ethyl acetate and zino turnings in an atmo- 
sphere of pure dry nitrogen under a pressure of 
300 mm. mercury ; and 9-flucrenecarboxylic acid 


chloride. Other tions inolude nicotinonitrile 
from niootinamilles a-phenyleinnamio вой, and 
pure ois-stilbene окул; pyridine-N-oxide from 
yridine and 40 per cent peracetic acid ; and stearone 
steario acid. The cumulative index covers 

Vols. 30—33 of the series. An inserted leaflet directa 
attention to the explosive nature of the sodium salt 
of nitromalonaldehyde, mentioned in Vol. 32. ` 

JOHN READ 


The Year's Work In sid alioi) 
Volume 17, 1950. Edited for the rary Association 
by W. A. Munford. Pp. x+270. (London: Library 
Association, 1954.) 40s. 
HIS is the last of a series of seventeen volumes, 
for it is considered that Library Science Abstracts, 
together with the projected “Five Years’ Work in 
Lib: ", the first volume of which will cover 
the period 1951-55, will better meet the needs of 
librarians. Besides the usual book list, this final 
volume includes chapters on national and university 


library . 

(G. R. Davies, M. Piggott and W 
И D. ` Record). Ав usual, 
the volume is w roduced, and though the claim 
Ж дк ЫДЫ] thas Drosenh сола will be better inei St 
other ways, some will nevertheless regret the dis- 
placement of & convenient reference work which has 


proved ita value. 
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THE PROBLEM OF THE TWO TYPES OF DIAMOND 


By Pror. С. В. B. М. SUTHERLAND, F.R.S., 


D. E. BLACKWELL* and W. С. SIMERALT 


Randall Physics Laboratory, University of Michigan, Ann Arbor 


Introduction 


XACTLY twenty years ago, Robertson, Fox and 
Martin! reported the existence of two types of 
diamond havmg marked differences in infra-red and 
ee absorption, in photoconduotivity and in 


principal characteristics of the two types of diamond ` 


as determmed from these early investigations are 
summarized in Table 1. 


Table 1. OHARAOTNUIMTIO FKATUXES OY THE Two TYPES oF DIAMOND 














Afterwards, Sutherland and Willis‘ and also 
Ramanathan’ showed that type I diamonds are not 
uniform in their infra-red ion, since the 
extinction coefficient of the 8-10p varies very 
widely from diamond to diamond. Thus the type П 
diamond may be regarded as в li case in which 
the value of the extinction ooeffloient of the 8-10 u 
band has become vanishingly small А similar 

has been found in the ion of the 
ultra-violet Reece id die Gentes ot the 
кнн the X-ray diffraction patterns. Thus, 

и be more classed as 
extrame I, medium type I, weak type I and 
type П. It should be added that Blackwell and 
Sutherland* ы ир шт types of type П 
diamond neither of which exhibited any absorption. 
in the 8-10 u region but which showed differences in 
the 3—5 u region. 

No мз өе for these anomalies in the physical 
properties of diamonds has yet been put forward 
which has received general aooeptenoe. In an 
attempt to seek a satisfactory solution of this 
puzzling phenomenon, we have made an extensivo 
Investigation of the infra-red and ultra-violet spectra 
of a selection of diamonds. In a short paper giving 
an account of some of the early results, аа М. 
that the type П diamond was a normal pure diamond, 
whereas all type I diamonds had some impurity or 
imperfection in their structure which would account 
for the anomalies. The purpose of the present article 
* Now ai the Solar Physics Observatory, University af Cambridge, 
+ Now with В. I. duPont de Nemours Oo., Wilmington, Delaware. 


is to present briefly the main resulte of our investi- 
gations with particular reference to the imperfection 
theory. 


Type | and Type 11 Diamonds 


properties 

accepted as a reliable guide in 
from type I diamonds, the 
physical properties is not ab all satisfactory in 
classifying I aa ‘extreme’, ‘medium’, or ‘weak’, 
and оооваі 


type I if one of the other properties 

per primarily concerned with possible correlations 
big virions: иел of diamonds and 
their orystal texture (as by divergent beam 
X-ray photographs) Granville- Wells’ has listed 
various physical properties of thirty-eight diamonds. 
Four of these diamonds had а cut-off m the ultra- 
violet below 2400 A., yet exhibited anomalous extra- 
strong X-ray streaks ; thus by ultra-violet examine- 
tion these four diamonds would have been classed as 
weak type I, but by X-ray streaks as medium or 
strong type I. Similarly, three diamonds which 
showed no extra streaks (and would therefore have 
per oriei ue CE E O о 
off at wave-lengths longer than 2830 A. (indicating 
that they were medium or strong type I). Through 
the courtesy of Dr. Grenville-Welis, we have been 
able to examine the mfra-red spectra of thirteen of 
these thirty-eight diamonds. We have found that m 
every case there is excellent correlation between the 
infra-red and ultra-violet method of classifying 
diamonds, but very poor correlation between the 
infra-red and X-ray method. In this connexion ib 
should also be added that the observations of 
Grenville-Wells have shown that mosaic character 
cannot be reliably correlated with type II diamonds 

ва originally suggested by Lonsdale’. 
Dore is therefor strong evidence that tho same 
uice s шесе игы 
find im do мыгы and tra-violet spectra of all 
type I diamonds, but that additional factors may be 
the cause of the extra streeks and of the mosaic 
character found in the X-ray photographs of certam 
diamonds. In view of this, we propose to use & 
modified nomenclature in the future for the deearip- 
tion of type I and type II diamonds. A diamond 
D SHE а be Ie аен 

i Sa арас риза 


сап be elaborated to read Sir or Sue, depending on 

whether infra-red or ultre-violes radiation was used 
in making the olassification; similarly, the X-ray 
symbol should be modified љо read ХІ or Xd to 
indicate whether the diamond was classified by extra 
streaks on & Laue photograph or mosaic character as 
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shown by а divergent-beam technique. Possible 
extensions of this notation by usmg combinations 
of the S and X symbols together wrth 6, m and w to 
denote extreme, medium and weak are sufficiently 
obvious and need not be discussed here. 

The distinctions just drawn between the various 
type I and type II diamonds are important in what 
follows, because im this communication we shall 
restrict our discusman to LS and ILS diamonds. It 
appears to us that at least some of the confusion m 
the diamond problem can be elimmated in this way. 
. In other there are several type I and п 
diamond problems and we propose to start with tho 
IS and ILS types, mnoe the classification by infra-red 
and ultra-violet absorption has been found (by the 
examination of several hundred stones) to give very 


wonmstent results. 


We may begin by oonsidering what would be 
predicted for the ultra-violet and infra-red spectra of 
diamond, assuming the Bragg structure and the 
current theories of molecular spectra. 


Ultra-violet Absorption of an Ideal Diamond 
From the examination of the ultra-violet spectra 


-of large numbers of hydrocarbons, it has been found 


that only those hydrocarbons which contain a double 
or triple carbon-carbon bond exhibit &beorption at 
bd ors longer than 2000 А.  Sinoe diamond 
presumably contains only single bonds, its ultra- 
violet cut-off might be expected to be below 2000 A. 
Sinoe no ILS diamonds have been found with a out- 
off below 2200 A., it appears at first sight as if all 
diamonds are anomalous in their ultra-violet absorp- 
tion, with ILS leas anomalous than IS. However, 
Klevens and Platt’ m an investigation of the ultra- 
violet spectra of branched saturated hydrocarbons 
have shown that, as the degree of branching increases, 
the edge of the ultra-violet cut-off moves to longer 
wave-lengths ; for example, from 1715 A. m n-pen- 
tane, to 1795 A. in 2,2,3,3-tetramethylpentane. One 
might, therefore, anticipate that diamond (which 
from this point of view resembles an extremely 
highly branched large hydrocarbon molecule) would 
have ita ultra-violet cut-off in the neighbourhood of 
2000 A. In order to test this hypothesis, we have 
examined the ultra-violet spectrum of adamantane 
. (ОН), which consista of four ‘fused’ cyclohexane 
rings and which would yield diamond if it ever could 
be ‘polymerized’. The ultra-violet cut-off of ada- 
mantane, while not as sharp as that of a ILS diamond, 
is indeed vary close to 2200 A. We should add that 
Herman? has recently made a theoretical calculation 
of the separation between the filled and unfilled 
electronic energy-levels of diamond and obteined a 


-~value of approximately 6 eV. This corresponds to 


an absorption edge of about 2050 A. We therefore 
conolude that the ILS diamonds have perfectly normal 
ultra-violet abeorption and that only the LS diamonds 
are anomalous. 


Infra-red Absorption of an Ideal Diamond 
From investigations on the infra-red a ion 


spectra of hydrocarbons, the force constants involving 


carbon-carbon bonds are sufficiently accurately 


known to make it oertain that the fundamental 


frequency of the diamond lattice must 
extend from about 1,400 аш?! (7:1р) to about 
800 om. (33). The exact distribution of the 
normal modes over this is a much more 
difficult problem, but calculations have been made 
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by Smith!* which give reasonable agreement with 
the observed second-order Raman spectrum, and her 
resulta can be regarded as a very good first approx- 
Imation to the true distribution. Siri needs qo 
consider next to what extent these frequencies may 
be expected to be active in absorption. Using the 
resulta of Teller and Lifshiz!*, it can be shown 
that none of the fundamental frequencies should 
be active in absorption, but that combinations of 
fundamentals may give rise to absorption. 

Now ILS аа exhibit no absorption between 
1,800 om.-! and 100 om.- (that is, the fundamental 
region), but do have bands between 3,500 om." and 
1,800 om.-! (that is, the region of combination 
frequencies). Thus ILS diamonds are completely 
normal m their infra-red as well as their ultra-violet 
absorption. 


Problem of the IS Diamonds 


The conclusion that ILS diamonds are perfectly 
normal m ther optical absorption jes ів an 
important one. The problem of the LS and ILS types 
of diamond is now reduced to the problam of why 
LS diamonds show anomalous absorption, A few 
years ago, two of us suggested’ that the extre absorp- 
tion found in 18 diamonds might be due'to impurity 
centres m diamond. The exsot nature of these was 
not specified. Impurity centres may oonmsó of 
(1) foreign atoms, (2) missing oarbon atoms, or 
(3) carbon atoms which are not in the same electronic 
state as the majority of carbon atoms in the diamond 
lattice. We may now consider what the effecta of 
suoh impurity centres would be on the abeorption 
spectrum of diamond. 

(a) Ultra-violet spectrum. It ів now well established 
that chemical impurities in silicon and germanium 
cause the edge of the main abeorption band in these 
elementa to move to longer wave-lengths!*. Thus the 
shift of the absorption edge from 2250A. in ILS 
diamonds to 3000 A. (or even farther) in LS diamonds 
could be due to chemical impurities. The effect of 
muasing carbon atoms on the ultra-violet spectrum ів 
not Bo easy to predict; but, in general, lattice 
defects of this type may be expected to dearease the 
gap between the ground state and the lower edge of 
the first band of energy-levels. Thus the observations 
are probably also consistent with this second type of 

impunity centre. The third type of impurity centre 
might also be expected to cause a shift of the absorp- 
tion edge to longer wave-lengths, but m addition 
might be expected to give rise to discrete lines 
superimposed on the continuous absorption. Such 
discrete linea are observed, and we have been able 
to prove that certain of these lines are closely oor- 
related with oertam infra-red absorption bands in the 
range below 1,800 cm.” (af. (2) below). 

We may conclude that the extra absorption shown 
by LS diamonds in the ultra-violet oan be readily 
accounted for іп a qualitative manner by an impurity 
theory and that, of the three types of impunity 
centre considered, that arismg from carbon atoms in 
an abnormal state seems the most probable. 

(b) Infra-red spectrum. ing whiah deetroys 
the centre of symmetry midway between each neigh- 
bourmg pair of carbon atoms in the ideal diamond 
lattice oan cause absorption to occur in the region of. 
fundamental frequencies. Thus any of the three 
varieties of impurity centre considered could oon- 
ceivably account for absorption by LS diamonds in 
the region below 1,800 cm.-!. Before discussing which 
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seems most probable, we shall summarize the most 
important resulta of our investigations on the infra- 
red spectra of LS diamonds. 

(1) Absorption maxima of variable intensity have 
been found in LS diamonds at the following fre- 
quencies below 1,800 com.-!: 1,540, 1,520, 1,426, 
1,872, 1,332, 1,282, 1,208, 1,171, 1,093, 1,008, 780, 
480 aad 328 om.-1. No жаша was found between. 
300 om.” and 100 om.-}. but two of these bands 
&ppeer to fall into two groupe (as shown in Table 2) 
in the sense that the bands in each group always 
occur together and have the same relative intensity, 
but there is no correlation between the bands in the 
separate groups. The two maxima near 1,530 cm.-! 
have nob so far been oorrelated with ether group ; 
but this may be due to the difficulty of making 
accurate intensity measurements on these weak 
bands. Many of the group B bands (for example, at 
1,426, 1,372, 1,882 and 828 om.-') are very sharp. 
АП the group á bands are broed. 
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Table 2.. DINTRIBUTION OT THE ABSOXPTION BANDS OF 15 DIAMONDS 


Group 4 (am —) Group B (am. +) 
1,282 1,426 
1,203 1,372 
1,008 

480 1171 
1,003 

780 

228 


(2) It has been found tbat as the intensity of the 
group A bands moreasea, the cut-off wave-length m 
the ultra-violet moves to longer wave-lengths and 
the intensity of an ultra-violet Ime at 3157 A. 
increases. However, in LS diamonds containing 
group B bands, the mtensity of this group of bands 
is im of the position of the ultra-violet 
cut-off, but is correlated with the intenaity of an 
ultra-violet absorption hne at 4155 A. 

(8) Followt the methods of Smith’, we have 
calculated the ea of the vibration spectrum of 
the diamond lattice and have been able to explain 
the high frequency (> 1,800 em.-!) bands of LS and 
ILS diamonds in terms of allowed combinations. The 
group A bands in the low-frequency (< 1,800 em.-!) 
spectrum of LS diamonds oan also be acoounted for 
in this way ; but moet of the group B bands cannot 
be associated with oaloulated maxima for the ideal 
diamond lattice. 

(4) When LS diamonds are heated to 400° O., the 
only detectable change in the infre-red spectrum 
(between 4,000 and 700 arm.) is a decrease of about 
30 per cent in the intensity of the 1,372 am~: band. 
This band also moves to lower frequencies as the 
temperature increases, the temperature coefficient 
being 1 om.-1/50° C. Diamonds (LS and ILS), which 
had been heated to 1,700° C. and were re-examined 
at room temperature, showed no change in infra-red 
spectrum. 

(5) The infra-red. absorption bands of LS diamonds 
show no dichroic effects in regions where optical 
birefrmgenoe is observed. 

(6) Irradiation of ILS diamonds by neutrons, 
deuterons and y-rays has so far failed entirely to 
produce any of the absorption bands characteristic 
of LS diamonds. Neutron rradiation appears to give 
rise to the formation of graphite. Deuteron irradia- 
tion caused colour changes in the surface layers 
(green for a ILS and brown for a LS diamond). 

(7) There is no correlation between variations in 
the ratio of oarbon-18 to carbon-12 in diamonds and 
the intensity of the oharacteristio LS bands. 
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It is clear from the foregoing resulte that there is 
probably more than one cause for the appearance of 
anomalous absorption in LS diamonds, amoe the 
absorption bands fall into at least two classes which 
exhibit different properties. Moreover, part of the 
absorption oan be confidently assigned to the 
activation of normally forbidden frequencies of the 
ideal diamond lattice ; but some of the bands appear 
to be due either to chemical impurities or to carbon 
atoms in an abnormal state. Isotopic effecta cannot 
account for the anomalous absorption. Since deuteron 
irradiation. fails to convert a ILS mto a LS diamond, 
it seems unlikely thet vacant sites aro the cause of 
the LS anomalies. 


Conclusions 


Our present conclusion is that carbon atoms in an 
abnormal state and chemical impurities probebly 
both contribute in varying degrees to produce LS 
diamonds. If some carbon atoms exist in a state 


„which enables them to form double bonds m 15 


diamonds, then the bands near 1,530 orm.” could be 
due to the vibration of carbon-carbon double bonds 
in an unsymmetrical environment, and the move- 
ment of the ultra-violet absorption edge towards 
8000 A. is conmstent with the mtroduction of a few 
conjugated double bonds into the structure. Since 
phite ів a more stable form of oarbon than 
шлш га мир to oanade dint i 1d dia. 
monds some parte of the structure have gone part of 
the way towards graphite. However, the neutron 
irradiation experiments seem to produce graphite 
without giving the typical LS features as an inter- 
mediate stage. With regard to chemical impurities, 
it should be realized that there is very good spectro- 
soopio evidence" for the presence of many impurities 
m the average diamond, and some evidence 
(although much weaker) that ILS diamonds are lesa 
impure than LS diamonds. This is & point on which 
we hope to conduct further investigations. The 
appearance of some very narrow absorption bands 
group B (which do not seam to belong to the 
a ee es E. ee T 
attributing them to the presence of chemical 
impurities. 
What does seam certain from these mvestigations 
is that type I diamonds (speoifloally IS diamonds) 


all the large type II diamonds which we have 
о 
forms of diamond (octahedron, cube, ete.) and, 
fact, ОЙДУ exhibil a layered sirddtase wth Ыры 
irregular faces and fractured edgea. It would almost 
Eg episodio ncs бк pal bir liek 
Bragg stracture is unstable and requires certain 
impurity centres to be incorporated to give stability. 
The beneficial effect of impurities m the growing of 
large single crystals is well known to workers in that 
field”. 
A fall account of this work is now being prepared 
for publication in в more appropriate journal 


We are grateful for the loan of diamonds from 
Industrial Distributors, Lid., Messrs. Triefus and 
Oo. Lazare Ka and Sana, Inc., the late Prof. 
W. T. Gordan, Dr. К. Lonsdale, Prof. O. B. Slawson, 
Dr. W. С. Parkinson &nd Dr. Н. J. Grenville-Wells. 
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We are very much indebted to Dr. Harmon Craig for 
ing the oarbon-18 — carbon-12 analysis for us. 
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financial aid from the U.8. Army Signal Corps under 
Contract DA 80-039 90-5581. 
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WORLD POPULATION 
CONFERENCE IN ROME 


onda ar Population Conference which met in 


August е 10 of this 
jointly by the United Nations and 


acce of ба Bpecialined Agencies, by certain govern- 
ments, and by private institutions and individuals 
through the International Union for the Scientific 
Study of Population. It was the first International 
CS eg cant arcs Rene rege ну el 
ticipants from all over the world aimee the 
Conference of 1987. Some four hundred persons 
participated, each of whom had been invited by 
the Bearetery-General of the United Nations in 
his private capaci Even though many held 
official positions in their own countries, they did not 
ee ee ag deer 
Conference co iteelf to discussion, and adopted 
no reeólutiong. A number of participants attended 
from the Communist countries, but was none 
from the Chinese mainland although invitations had 
been issued to a number of Chinese known to be 
interested in the study of population. Prof. Liebman 
Hersch, professor of demography in the University 
of Geneve and president of the International Union 
for the Soientiflo Study of Population, was elected 
chairman of the Conference. 
а беры теа паа оо Ор ссоре ац 
in thirty-one different meetings. They 
dealt with a wide variety of topics, ranging from 
narrowly demographic problems, such as the nature 
nen quality of vital statustios or techniques of pro- 
ecting population figures, to wide issues such as the 
dan future dev of population in a 
number of areas and the relation of such population 
to the available resources. Some meetings were 
devoted to fields in which a number of disciplines 
overlapped : thus anthropologists and demographers 
discussed methods of measuring population-growth 
in pre-literate societies; а seasion was devoted to 
the discussion of population genetics, and in another 
the relations between intelligence and fertility were 
studied. One ing under the chairmanship of 
Mrs. Alva Myrdal, of the Division of Social Sciences 
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of the U.N. Educational, Boientifle and’ Cultural 
Organization, concerned Itself with the social aspecta 
of population аре. with special reference to 
inter iplinary studies 

From the wealth of documentary material pre- 
sented it is diffoult to pick oub individual шы: 
butions, and in the rest of this article I can only 
comment on a few of the topics that were discussed. 
Tt is hoped that the papers submitted to the Oon- 
ference will be publiahed in the not too distant 
future. 

Population trends and the probeble future course 
of population naturally formed one of the mam 
interests of the Conference, and a number of meetings 
were devoted to the discuasion of these subjects. 
Mortality and fertility were discussed separately, 
and different meetings were devoted to the areas of 
the West in which mortality and fertility are low, 
and to Africa and Asia where both are high. Finally, 
in & meeting presided over by Mr. Harold F. Dorn, 
of the United States, the general prospects for future 
population changes were discussed. 

A good deal of statistical and other information is, 
of course, available about Western countries. In 
those areas changes in mortality are unlikely to 
exert & major influence on total numbers in the near 
future; the main difficulty here lies in the өавеве- 
ment of the probable future course of fertility. It 
was pointed out that, in the past, predictions of. 
future population growth have by no means been 
conspicuously successful, and there was marked 

ition $o abstain from detailed forecasts for 
the future. But there seemed to be some consensus 
of opinion that although the amall-family system haa 
come to stay, the very low fertility-rates experienced 
by Western oountries in the immediate pre-war 
period were exoeptional. It was believed that in the 
majority of Western countries future growth will be 
very slow and that the rate of natural increase will 
not be far from replacement. In spite of the relatively 
advanced level of statistical development in those 
areas, the need for further data and continued 
research into the social factors influencing fertility 
was streased. In particular, the lack of comparability 
between studies in differant countries was adversely 
commented upon. 

Ton: ey df anus f даш 
Africa, where in g both fertility and mortality 
continue to be high and where data are searce. In 
those areas the development of mortality is more 
important in determining likely future growth than 
are developments in fertility. It was pointed out 
that, in many of these areas, public h and. other 
ameliorative measures have been successful in greatly 
lowering mortality and that this process may be 
expected +o continue in the near future. In some 
areas these reductions in mortality have been 
achieved without any marked mumprovements in the 
nutrition of the people and without any major 
changes in the economic or social structure. Such 
reductions will naturally reise the rate of population- 
growth, and the rise in turn may react on 
fertility-rates. Iş was pointed out that there are 
Targo ошон af the wail Latin America was men- 
tioned as an example—where an increased rate of 
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-population-growth oaused by lower mortality might 


actually increase national welfare; but it was 

nized that in some countries which are already 
populated—india and Japan were cited as cases in 
point—unchecked population-growth would in all 
probability react adversely on the standard of living. 
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It became clear in the discussion that many of the 
governments of the Asian countries are fully alive to 
the dangers of population-growth and are enoour- 
aging research on these ios. Such research has 
the aim of providing better data to help in the under- 
standing of these problems and also in devising 
measures which would to slow down the rate of 
increase. A number of mportant and interesting 
communications described -studies in tion 
n me n iie e Dom Japan 

in some parta of Africa. The application of 
sampling techniques to demographic research іп 
particular has proved very frui In India, the 
p корер t is encouraging research on methods of 

control, and also conducting a fleld-survey, 
with the technical assistance of the United Nations, 
on the effioaoy of the ‘rhythm’ or 'safe- d' method 
E Ai danda beca arsit dean tons 
Indian villages. It was clear that in societies in 
which there is a high degree of illiteracy, the intro- 
duction of even the simplest methods of birth control 
would be fraught with diffloulty, although there waa 
considerable evidence of a latent demand for it on 
the part of parenta who have already had three or 
more children. 

In contrast there were Prof. Y. Koya’s findings 
in Japan. There, the dissemination of contraceptive 
information in a number of fishing villages has had 
the effect of reducing the general fertulity-rate in 
those areas by about one-third within a fairly short 
space of time. The tion of Japan is, of course, 
of India ; but the success of 
VAERE Меш осу са 
who were surprised by the absence of a demand for 
large families which they thought implicit in the 
Japanese system of values. Interesting facts were 
also presented regarding the to the recent 
Japanese law which has legalized &bortion on вовіо- 
medical grounds. Recent Japanese experience was 
cited in support of the views of those pertiorpants 
who believe that moreasing industrialization would 
ipao facto bring with it lowered fertility. It was made 
clear, however, that even if fertility in the Eastern 
countries were to decrease as а oonsequenoe of 
industrialization and economic progress, the present 
age-structures of those populations are such that in 
any event considerable increases may be expected in 
the near future. 

A forecast of the U.N. Population Division for the 
population of the world as & whole estimated that 
by 1980 the figure would lie between 3,800 and 
4,000 million people, against an estimate of 2,500 
million in 1950. This estimate was put forward with 
all due caution. There are many areas of the world 
for which the data аге still rudimentary, and if 
recent reports putting the population of Ohina at 
630 million prove correct, even the basio estimate 
for 1950 may be in error by as much as 7j рег cent. 
In spite of this, it was considered valuable to have 
an extrapolation of present trends in different areas 
pones er HS MIO 

nited Nations 

A word or two may be said about the attitude of 
participants from Communist countries. The absence 
of Chinese demographers has already been com- 
mented upon and was keenly felt in view of recent 
reports in the Prem on the resulta of the latest 
Chinese enumeration. Ib was olear that there are 
considerable differences between the points of view 
of the Communist demographers and their Western 
and Asiatic colleagues. The Oommunists regard 
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continued population-growth as & sign of a healthy 
society and refuse to be perturbed by the prospect 
of continued of tion upon resources.. 
In a communication to the Conference, Mr. Ryabush- 
kin, of the U.S.S.R., wrote: ‘The Neo-Malthusians 
proposed to bring the number of ulation into 
conformity with the level of production. But an 
elementary logio suggests that on the contrary levels 
MN E should be brought into conformity 
the number of population, because it is pro- 
duction that existe for population, but поё population 
for production. And that production oen be repeatedly 
increased in a relatively short period of time is 
evident from the historioal experience of the Soviet - 
Union.” 

This point of view, which implicitly assumes that 
natural resources are unlimited, has in practice | 
aligned the Communists with the Roman Catholic 
Ohuroh in their attitude towards birth control. 
Neo-Malthusianism ів a term of abuse, contraception 
is discouraged and it is not clear to what extent 
contraceptives are made available to those who 
desire them on other than medical grounds. Maternity 
and child-welfare services are available to mothers 
and high fertulity is encouraged. But i$ ів by no 
means olear from the addreases delivered at the 
Conference to what extent the right of individuals to 
decide on the size of family that they would like to 
have is recognized in Communist countries. 

In concluding, tribute should be paid to the 
впооевв of the administrative arrangements for the 
Conference, which was held in the building of the 
Food and Agriculture Organization, and to the skill 
of the interpreters, who were successful in providing 
simultaneous translation of addresses which were 
frequently y technical into English, French, 


Russian and E. бнининтк 


POST OFFICE ENGINEERING 
RESEARCH STATION, DOLLIS HILL 


OPEN DAY 


HE Post О ое Engineering Research Station, 

Dollis Hil, was open to visitors from the 
universities, industry and government departmenta 
on September 24, the Preas ha been invited the 
previous day. The fun ef the Station, its 
staffing and ite relationships with the telecom- 
munications industry remain much the same as on 
the last open day (see Nature, 168, 1022; 1951), 
though the b have since been increased, 
notably by one which provides a ground floor of 
nearly twenty thousand square feet devoted mamly 
to machine shops, an upper floor for drawmg offices 
and part of another floor to & suite of laboratoriea 
devoted to thermionios. The individual problems 
being undertaken, whether basio studies or the 
development of new techniques or equipments to 
meet specific requirements, have, however, changed 
considerably, as the following descriptions of a few 
of the eighty exhibits presented will show. 

The application of electronic techniques to telo- 
phone was shown in в private automatic 
branch exchange, devoid of electromechanical paris ; 
1$ has an ultimate capacity of nmety-nine lines, 
exchange and extension, of which forty are now being 
connected. The switches use time—division—multiplex 


_ transmission, each Ime being allocated a fixed 


. Gontrolled oscillator 
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position, of duration 1 seo, in в contmuously 
repeated cycle of 100 seo., for the transmission and 
reception of speech currents. Registers and markers 
control the switches. The former recerves the 
numerical information from the callmg subscriber 
and? stores it on gas discharge tubes before 


` it to the marker which causes the called line to be 


7 tested and, if free, to be connected to the electronic 
equivalent of a cord oircuit to which the oalling Ime 
was joined when the oall originated. A register is in 
service for as long as it takes a subscriber to dial, 
“the marker for about 20 m.seo. 

The Station has designed an electronic digital 
oomputer called MOSAIC and installed it at an 
sitet leone bt of the Mmuatry of Supply. The oom- 


` puter could be shown, therefore, only by way of 


photographs of key parte. It uses a pulse repetition 
frequency of about 600 ko./s.; storage is in ultra- 
sonio delay lines with а full capacity of 1,030 words 
(instructions) and numbers, each of 40 bite, that is, 
each number corresponds to twelve digits in the 
scale of ten. A four-&ddrees system is used: each 
instruction to the machine defines the location of 


° the two numbers to take part in the next arithmetical 


step, the destination of the answer and the location 
of the next instruction. The instructions and the 
numbers to be operated on are fed im, and the 
answers fed out, on punched cards. 

Recently new attempts have been made to extract 
the easential information in speech in such a way ав 
to enable it to be conveyed over a channel of band- 
width much lees than that conventionally used m 
telephony (~ 8,000 с./в.). It is well known that 
speech oan be synthesized sufficiently well by using 
only six slowly i the level and 
pitch of the larynx tone, the level of Ман excitation 
and the ies of the three major resonances 
(formants) in the vocal tract—but until now it had 


not been le to extract the last three instant- 
&neously from speech. Progress was demonstrated, 
however, with which seta нани 


lay differentiated with respect to 
find the resonances. The display is followed by 
crrouits which generate the control signals of a 
synthesizer. The six signals may ire a total 
елан of only 180 о./в., to which must be 
` added, however, that required by the filter designer 
to ensure satisfactory assembly and separation. 

Transistors have yet to make any impact on the 
telegraph and telephone systems in Great Britain, 
but some simple line amplifiers and в quartz- 

using germanium’ junction 
transistors showed some of the advantages of small 
size and power consumption which may later be 
obtainable. The great and almost immediate sus- 
ceptibility of fully exposed germanium junction 
diodes and triodes to water vapour at room tem- 
perature and at a pressure of about 1 am. of meroury 
was demonstrated ; the maximum voltage which the 
diode or the oollector-bage junction could sustam 
fell drastioally—recovering equally rapidly on sudden 
lowering of the vapour pressure to below 1 mm. 
For reliability, therefore, water vapour must not be 
allowed аооевв to the active element. 

Two new pieces of spectrographic equipment were 
on show. A compact source unit can produce a do. 
aro, & high-voltage spark and some triggered aros, 
and a projector-comparator enables spectra on one 
or two plates to be seen and compared at a magni- 
floation of twenty times for the purposes of identi- 
fication and semi-quantitative analysis. 
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Magnetio materials, во widely used in telecom- 
munications, have been the subject of several 
developments. Niokel-iron strip as thin ав 0۰00015 in. 
has been rolled by & novel technique; its low-fleld 
poA СЕН eee ae 
low as 0-025 oersted after suitable treat- 
ment; thicker maternal (for example, 0:002 in.), 
similarly treated, can have values of 75,000 and 
0۰0075 oersted. 

Repeaters (amplifiers) for inolusion in submarine 
cables have engaged more and more attention smoe 
1945 (the first one was laid by the British Post 
Office in the Irish Sea in 1943) and have contmually 
thrown up new problems as submarine schemes 
became more ambitious. The practical solutions to 
some, such as that of making the gland between 
cable and repeater capable of preventing the entry 
of water at the pressures encountered at of & 
mile or two and that of makmg reliable all the 
components (the failure of any one of which could, 
without other safeguards, involve a cable ship in 
many days of work) often entail meticulous attention 
to detail with no spectacular resulta; they are, 
however, being obtamed. Ingenuity in the electrical 
design. of the amplifier hag eased some of the problems. 
Much improved accuracy in the measurement of the 
electrical properties of submarine cables has been 
necessary to engineer some of the longer systems; 
when obtained, it has brought to light new affects 
affecting ihe properties. Progress towards an oxide- 
cathode valve of high performance and long life 
(perhaps twenty years) has been made using & 
passive platinum core, the fundamental behaviour 
of which is becoming understood, rather than the 
active nickel core so widely used in commercial 
valves. Careful sttention must be continuously 
given to pre-processing; assembly and vacuum 
techniques. 

British deep-sea repeaters, though still housed in 
rigid casea, are streamlined and more easily handled 
during laying than the earlier shallow-water types. 
oe devices fitted within a dummy repeater, 

aaron рока spin, inclination and pressure, 
have been developed m order to investigate the 
conditions encountered between the time a repeater 
enters the water and when it finally settles on the 
sea bed. 

The Post Office continues to give much attention 
to the methods of produomg quartz resonators ; the 
Rasen rings which the Post Offüoe has recently 
suppled as standards to the Greenwich, Ottawa and 
Naval (Washington, Р.О.) Observatories and to the 
National Physical Laboratory (Teddington), the 
National Research Council of Canada (Ottawa) and 
the National Bureau of Standards (Washmgton, 
D.O.) illustrate some of the newer techniques. The 
quartz is now cut by an annular saw which reduces 


Quartz continues to play a part in narrow-band 
filters. At the same time, ooil-oondenser filters, во 
widespread in multi-channel telephony, still find new 
uses In radio engineering. The output stages of a 
radio transmitter generate harmonios which, if the 
fundamental frequency is up to, say, 20 Mo./s., may 
interfere with the local reogption of television, 
рына ey a low-paas ooil-oondenser 

e уны of dissipating that fraction of the 

at the fundamental frequency 

which it whioh i abdorbe (perhape 0-8 per cent or up to 
50 W.), inserted between the output stage and the 
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aerial, can sufficiently -attenuate the harmonios. 
Filters play an increasing part in multi-channel 
microwave systems; Darlington’s and Cooai’s 
methods of network synthesis are being successfully 
applied to designs involving irises and posts in 
rectangular wave-guides. 

The transmission of telephony and television at 
microwave ies oould not be successfully 
undertaken out precision measuring equipment. 
Group-delay distortion of & frequency-modulated 
multi-channel telephony system resulte in inter- 
modulation producta of which little can be tolerated. 
The distortion iritroduoed by filters, travelling-wave 
tube amplifiers and other components, over a band- 
width of 60 Mo./s. centred at about 4,000 Mo./s., 
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can now be displayed on a cathode-ray tube with 
a sensitivity of 1 om./musec. m" 

i for long-distance radio communication 
in the 4-30 Mo./s. band is judged in part by its 
ability to pombat the fading and multipath effects 
characteristic of ionospheric propagation. Because 
testing in service is alow and inconvenient, a fading 
machine simulating the natural effecta is a great 
asset. An early machine, producing frequency- 
selective fading by combining two or three differently 
delayed signals of constant amplitude, but varying 
relative phase, has recently been modifled so that 
the differently delayed signals individually fade in 
в near-random way, more olosely simulating field 
conditions. 


چو — 


NEWS and VIEWS 


Nobel Prize In Physic : 
; Prof. Max Born, F.R.S. 


Pror. Max Born, who has been awarded & share 
of the Nobel Prixe in Physios for 1054, is known for 
many contributions to modern theoretical physics, 
particularly to the development of quantum mech- 
&nios and to the theory of orystals. The work 
mentioned specifically in the announcement of the 
Nobel award is the mterpretation of the wave 
functions as probabilities for the positions of par- 
ticles, a vital step in the development of the modern 
view of the relations between iole and wave 
aspects of atomic theory. This dates from a period 
when, in collaboration with Heisenberg and others, 
Born took an important part in the development of 
quantum mechanics, which form one of the two 
independent approaches to-modern quantum theory. 
Other important work of that period, which has 
become classical, includes his use of bation 
theory for spattering problems and the - 
heimer theory of mo 
lattioes has formed another continuing interest, from 
the earliest papers which showed the basic ideas of 
lattice vibrations and their relation to the inter- 
atomic foroea, to several treatises covering all aspecta 
of the theory. Born has also taken an active interest 
in many other aspects of quantum theory. His effect 
on theoretical ios should, however, be measured 
not only by his own papers, numerous as they are, 
but also by the work of his ils. His school at 
Gottingen was for а long time one of the most 
important centres to which young theoreticians went 
to find guidance and mspiration and to be infected 
with that enthusiasm and optimism which ohar&o- 
terize Born’s own work. The meh who worked with 
him later at Cambridge and Edinburgh also inolude 
many who have made their mark on modern physics. 


Prof. W. Bothe 


Pror. W. Boram, of the University of Heidelberg, 
who shares the 1954 Nobel Prize in Physios with 
Prof. Born, is known for many important contzi- 
butions to modern physics. The best known of these 
inolude his introduction of coincidence methods into 
counting techniques and the work in which, together 
with Geiger, he applied the ooinaidenoe method to 
the Compton effect and showed that the conservation 
laws are satisfied in each individual event and not 
merely on the average. This was fundamental for the 
interpretation of atomic processes. With Kohlhorster 
he applied coincidence methods to the study of 


The theory of crystal. 


cosmic rays and thus helped to establiah the presence 
of penetrating charged particles. Later, in the course 
of systematip work on nuclear reactions, he dis- 
covered the unusual radiation, emitted by beryllium 
under a-partiole bombardment, which was later 
identified as neutrons. Other fields in which he did 
pioneer work inolude the study of hard y-rayB and 
the nuclear photo-effect produced by such rays and 
the problems of multiple scattering of electrons and 
of neutrons. On problems of scattering he has not only 
done experimental work of great importance but 
has also made valuable contributions to the theory. 


Nobel Prize for Chemistry : 
Prof. Linus Pauling, For.Mem.R.S. 


Tus Nobel Prize for Chemistry for 1954 has been 
awarded to Prof. Linus Pauling, of the Califorma 
Institute of Technology. This award will be acclaimed 
by chemists of all kinds, for Prof. Pauling’s oon- 
tributions have brought about a revolution in the 
entire fleld of chemistry. His early work was con- 
oemed with the determination of crystal structures 
by X-ray crystallography, an interest which he has 
retained; his recent views on the constitution of 
proteins are based largely on detailed orystallo- 
graphio analyses of amino-acids and peptides. The 
study of orystal structure led bim to consider the 
nature of chemical bonds, and already im 1926 he 
published a remarkable paper on the structures of 
benzene and ita analogues in terms of the Bohr atom. 
This, however, was soon followed by an impressive 
series of papers in which the new methods of wave 
mechanics were applied to chemical problems of all 
kinds, and in which the resonance theory was 
developed as & general itative approach to such 
problems. This work led to the recognition of addit- 
ivity of bond energies and covalent radii in unoon- 
jugeted molecules (that is, those with a unique 
classical structure), to the concept of resonance 
energy snd intermediate bond character in oon- 
jugated molecules, and to the concept of electro- 


still widely used, and later work has altered them 
only in detail. Many of these covalent radii were 
deduoed from bond-lengths measured in his laboratory 
by the newly.developed and difficult technique of 
electron diffraction. In recent years Prof. Pauling 
has made further notable contributions in fresh 
fields: в new theory of the metallic state, a theory 
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of immunochemical reactions, and new structures for 
po tides and proteins. Last but not least, he 
combines with all is other talenta в remarkable gift 
of ition ; the impact of his work on the chamical 
wor has been duo largely to the brilliant lucidity of 
such treatises as "The Nature of the Chemical Bond". 


Метогіа! Tablet to Sir William Herschel 


. Ox November 8 в memorial tablet was dedicated 
to Sir William Herschel in Westminster Abbey, not 
far from the graves of Newton and of Sir John 
Herschel, the son of Sir William. Newton had been 
buried in the Abbey in 1727, but it that at 
е ee not been 
that outstanding men of science should 
be buried there. From the epitaph on Herschel’s 
grave at Slough, it is clear that his contemporaries 
realized that he had been one of the greatest 
astronomers of all time. He was known as the dis- 
сотегег of the planet Uranus and of great numbers 
of double sters, star clusters and nebulw. Some of 
юна Чон ата етиб e E 
ат to determine the distances of stars by 
displacement ; and although he had 
fud oa pt ptr DIE e M mi E 
formed estimates which were not much im error. 
He had himself constructed telescopes of far 
power than any made by the instrument of 
that time for use in the national observatories, and 
the observations he made with these instrumente 
made him the founder of sidereal astronomy on an 
observational basis. He was a pioneer in collecting 
end discussing astronomical statistics. He conceived 
pilosa ee ee eee АЕ He 
determined the motion of the sun and planeta through 
that system. He believed that some, at least, of the 
nebule might be island universes, that is, systems 
comperable with our own Milky Way but lying far 
¬ beyond it. As there was no one with instruments 
compareble in light grasp with his, and no one with 
his great experience in observing, some of his ideas 
remained dormant until in the present century they 
` could be taken up with the great Californian reflectors 
in combination with fast photographic plates. 
The oost of the tablet m Westminster Abbey has 
been borne by Mr..J. E. Bullard, who had pointed 
out the absence of any memorial and the desir- 
ability of having one to the greatest of British 


* observational astronomers. The service was conducted 


by the Dean of Westminster, Dr. A. C. Don, and an 
address on Herschel was given by Dr. J. Jackson, 
president of the Royal Astronomical Society. 


Royal Soclety Medal Awards for 1954 


Tua following awards of medals have been made 
by the President and the Council of the Royal 


Bociety 
Ў Copley Medal to Sir Edmund Whittaker, emeritus 
rofessor of mathematics іп the University of Edim- 
for his distinguished oontributions to both 
pure and applied mathematics and to theoretical 
physics. 
Rumford Medal to Dr. O. R. Burch, of the H. H. 
ms Рһуніов University of Bristol, for 
contributions to the technique for 
ie seduction of Rai same und (o (hn aor 


of the reflecting mi 

. Davy Medal to Dr Dr J. W. Cook, principal of 
University College, Exeter, reoently regius pro feasor 

E chemistry in the University of Glagow, f for his 
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distinguished fundamental investigations in combats 


Darwin Medal to Dr. E. B. Ford, reader in genetics, 
University of Oxford, for his oon- 
tributions to the theory of evolution by 
natural selection, particularly in naturel populations. 

Hughes Medal to Mr. Martin Ryle, lecturer in 


' 
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^ physics, талаву. of Oambridge, for his dis- 
tinguished and 


Nature Conservancy : Scientific Research 
Ix an adjournment debate m the House of Commons 


ee ели елше шшс о 


“research work 
of both Mapas Ree cots 


if the work of the Conservancy is to be effective. 
With regard to research, Mr. de Freitas said that, in 
accordance with a suggestion of the ‘Waverley Oom- 
mittee in ite report an coastal fi , the Nature 
Conservancy has again investigated possibility 
of using it ea ay a e оао 
and, in co-operation with the Somerset River Board, 


is experimenting ш this way in Bridgwater Bay. In 
oo-operation with the Agricultural Research 

and other bodies, it is also ining the affect of 

ying roadsides to kill weeds. far as the 

ce bg has not ved. 

effective in killing the most еа ала 


outbreak of myxomstoei in Britain а year ago, the 
asked Mr. R. M. Lockley to investigate 
the matter, and his survey of the problem, its re- 
полыя cdi. A I MI lue LORD Mor 
a valuable Lockley has concluded that 
ае сша Go ane and 
work is still being done in ing the consequence 
of the drastio reduction in the rabbit population on 
vegetation and animal life. s 


Finance and Land Transference 


APART from finance and the bearing of public 
relations on the prosecution of fundamental research, 
Mr. de Freitas raised the question of the policy of 
land transference in connexion with the Oonservanoy. 
Replying on the debate, Mr. J. R. Bevins, parlia- 
mentary secretary to the Ministry of Works, promised 


ational Land Fund for the Nature Conservanoy. 
He pointed out, however, that the Conservanoy 
already possesses powers of compulsory 
under the National Parks and Access to the Country- 
side Act, 1949, but these powers have not been 
invoked and they are not to be used without the 
sanction of the Lord President of the Council. With 
regard to finance, the present annual expenditure of. 
the Conservancy is about £200,000, and in this oon- 
text Mr. Bevins stated that government expenditure 
on civil research is at the present of the order of 
£20,000,000 & year. Referring also to the ploughing 
up of sites of scientific interest, Mr. Bevins stated 
ee ee 
between the Nature the Ministry of 
е and misc Wak uo Notons Farias 
Union and the Council for the Preservation of Rural 


England. 
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Nuffield Foundation Support for Research in 
` Rheumatism 


Durme the past five years the Nuffield Foundation 
has been supporting much chemical and other work 
on adrenal hormones, but, with the gradual fading of 
the orginal hopes of cortisone and adrenooortiootro- 

hic hormone чв раа for the chronio rheumatio 
iseases, the Fo tion is now reverting to its original 
policy of supporting fundamental and olinioal research 
into the nature of the rheumatic diseases. Ав in the 
past, this will be 
resources of the Oliver Bird which was created 
in 1948 by the gift of £450,000 from Captain Oliver 
Bird, and from the Foundation’s original Nuffleld 
endowment. Two large grants and two smaller ones 
are being made. The Foundation has made a grant 
of £70,000 to the University of Manchester, payable 
over the next eight years, to extend the work of the 
rheumatism centre under the director, Prof. J. Н. 
Kellgren, professor of rheumatology in the University. 
This will be an addition to the original grant of 
£100,000, spread over ten years, which was made in 
1940 4o establish в pioneer centre in Manchester of 
the kind advocated by an medical advisory 
committee of the Ministry of at the end of 
the Second World War. For the past five years the 
Foundation haa been ing, with general grants 
for research staff, the clinical and fundamental work 
of the rheumatio unit directed by Dr. J. J. R. Duthie, 


treatment, was opened in the Northern General 
Hospital in October 1947. Limited acoommodation 
has always been a handicap, and a new building is 
being erected on a site adjoining the unit’s ward at 
the Northern General Hospital. This building, which 
wil be associated with the name of Captain Oliver 
Bird, will have consulting and reeearoh rooms, 
olinios and laboratories. £27,000 has been given to 
meet the cost of the building and ite furnishmg, and 
in addition, the Foundation will continue its annual 
grant to assist the unit's work, £38,000 over the 
five years 1054-58 being provided for this purpose. 
The two smaller grants are as follows: £8,000 to 
the University of Sheffleld to finance a research 
fellowship in the Sheffield Centre for the Investigation 
and Treatment of Rheumatic Diseases, directed by 
Dr. H. F. West; and £6,000 to the Oxford Regional 
Hospital Board for an experimental pathologist to 
work under Dr. A. G. 8. Hill on the pathogenesis of 
rheumatic diseases at the Rheumatic Diseases Re- 
search Centre at Stoke Mandeville Hospital. 


Hungarlan Scientific Exchanges 


In September 1953, when the Hungarian Federa- 
tion of Scientific and Technical Societies acted as 
host in Budapest at the Third Assembly of the World 
Federation of Scientific Workers, it was announced 
that it was intended that scientists from Western 
countries should be invited to Hungary m future 


years. This p waa, in fact, carried out this 
year. Ten ish and French scientists were invited ` 
to three weeks in Hungary, partly at the 


holiday resort on Lake Balaton and the rest of the 
time in visiting scientific institutes. Altogether, some 
one hundred and thirty individual visits were made, 
and every facility waa given for the visitors to meet 
those working in their own flelda of research. The 
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visitors gave seventeen lectures to various sections 
of the Hungarian Federation. Is is intended that 
invitations shall be extended to Hungarian scientusta 
to visit Great Britain and France during the summer 
of 1955, go that the initiative of the Hungarian 
Federation in attempting to improve communication 
between scientists in the West ino pa East shall be 
followed up and, if possible, improved upon. Members 
of алла войне who might be interested in such 
ex should write to the Seoretery-General of 
the World Federation of Soientiflo Workers, 15 Half 
Moon Street, London, W.1. 


Rust Infection Studies 

Ax important study of the infeotivity of aingle- 
spore strains, that is, physiological races, of the brown 
rust fungus (belonging to the group species Puccinia 
déspersa) to brome grases, undertaken during & 
period of fourteen years, has now bean reported on. 
by J. Bean, P. W. Brian and F. T. Brooks (Ann. 
Воі, N.B., 18, 129; 1964).' Each rust strain was 
maintained as a stock culture on в suitable host, 
kept permanently under hane' covers to 
prevent contamination. The method of inoculation 
and techniques used to prevent oroem-infection are 
described. By their infection reactions on в repre- 
sentative selection of Bromus spp. at least five 
physiological races have been characterized. Two of 
these have host-ranges confined to a single section of 
the genus, but others have a much wider host-range 
mene E The uredoepore stage of all was 
identical. Studies of the teleutospores have been 
limited and know of the species of rust involved 
is incomplete. belong to the group-species 
Puccinia dope Ene ы: the species P. 
bromena . and P.'symphyübromorum Miller 
were included among the cultures studied, possibly 
algo P. bromi-mazum Guyot. In a large series of 
inoculations, over & period of in all fourtoen 
all physiological races have been remarkably stable in 
their infection types and host-range, and no oon- 
firmation of Marshall Ward’s ‘bridging-host’ theory 
has been obtained. Cultivation of two physiological 
races for 164 generations on Bromus arduennensis, a 
species considered by Ward to have special significance 
as a bridging-host, induced no changes in their 
host-range. 


Engineering Study of the Southern Californian 
Ва теак 


A DETAILND study of damage to buildings and 
other structures caused by the earthquake of July 21, 
1952, has been published by the Seismological Society 
of Amerioa under the title of “Ап ing Study 
of the Southern Californian Earthquake of July 21, 
1952, and ite Aftershocks”, by Karl V. Steinb 
and Donald F. Moran (Bull. Seis. Soc. Amer., 
No. 2B, 199 (April 1954). 2 dollars). The earth- 
quakes, with the number of shocks shown in brackets, 
occurred on the following days: July 21 (7), 22 (2), 
28 (8), 25 (8), 29 (2), 31 (1), and August 1 (1) and 
22 (1), 1952. A further shock ooourred on January 
12, 1954. The epicentre of the first shook was at 
Wheeler Ridge, lat. 35° 00’ N., long. 119? 02’ W., 
and its magnitude was 7:6. The aftershooks, of 
lesser magnitude, were a little to the north and east 
of the first shook, in Kern County. The study 
includes sections on damage to structures, schools, 
dama, roads and bridges, and the earthquake effects 
on oil production and agriculture. А: es detail 
effecta on particular buildings, such as Brook's 
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ON Store and Kern General Hospital. It is 
concluded that one- and two-story buildings, designed 
to resist earthquake forces, generally suffered no 
damage. No internal failures were found in wood 
diaphragma (straight or diagonally sheathed) or in 
steel diaphragms, although fastening detaila were 
deficient. Ехоеввіуе deflaxions of these diaphragms 
may have contributed to wall and oon 

tributed to failures along the diaphragm boundaries, 
The hazard to hfe of 


(in California) ahould be designed to meet the Paoiflo 
Fire Rating Bureau recommendations. 


Scholarships for Personne! Management 


Aw allocation to the Institute of Personnel Manage- 

ment from Oounterpart Conditional Aid Funds has 
made ib possible for the Institute to award в small 
number of scholarships designed to assist men and 
women, not leas than twenty-four years of age, who 
are already in industry or commerce, to attend full- 
time courses of training in mnel management at 
one of the following: London School of Еоопогліов ; 
College of Technology, Manchester s Glasgow and 
West of Scotland Commercial 
Teobnical College (jointly); 
Cardiff; and the University of - 
: graduate course in industrial sociology). goholar- 
ships, which are tenable for one year, will amount 
to £800, with a dependants’ allowance of £100 for a 
married candidate with one or more children and, 
in special circumstances, an additional grant not 
axoeeding £50. Application forms, to be returned 
by January 31, can be obtained from the Secretary, 
Institute of Personnel Management, Management 
' House, 8 Hill Street, London, W.1. 


-Geneva Laboratory of the Battelle Memorial . 


"Institute 

Ow the occasion of the official opening on November 
20 of a research laboratory in Geneva of the Battelle 
Memorial Institute, a symposium wil be held on 
“Ths Influence of Scientiflo Research in the Modern 
World". The speakers at the sympoet will be 
"Prof. G. Oolonnetti, president of the National Re- 
search Council of Italy; Prof. L. Jaoquó, of the 
Boole Polytechnique, Paris ; and M. Denis de 
Rougemont, director of the European Centre for 


from the director of the laboratory at 
7 Route de Drize, Genéve-Oerouge. 


Precision Electrical Measurements : Symposium at 
Teddington 
A SYMPOSIUM on ion electrical measurements 
will be held in the National Physical Laboratory, 
Teddington, during November 17-20, the last day 
reserved for a visit to the Electricity Division 
of the Laboratory. The other days will be devoted 
еы A ee оре (with the 
chairman 


magneticos (Mr. B. G. ош ; 
м R. 8. J. Rp ; high-voltage measurements 
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techniques (Mr. R. Davis). Further information oan 
be obtained from the Director, National Physical 
Laboratory, Teddmgton, Middlesex. 


Mineralogie Society : Officers and Counci! for 
1954- 


VOL 174 


Tan following have been eleoted offloes and 
members of council for 1954-55 of the Mineralogical 
Society : Y Prof. L. Hawkes;  Vioe- 


MacGregor, Dr. 8. R. Nookolds, Dr. Е. C. Phillips, 
Mr. L. A. A. Thomas, Dr. E. A. Vinoent and Dr. 
M. K. Wells. 


Italian Genetics Soclety 

Ам Italian Genetics Society (Associazione Genetica 
Italiana) has been formed with the aim of uniting all 
Italian workers in genetics to further knowledge in 
this fleld. Officers for the current year are as follows : 


‚ President, G. Montalenti; Councillors, C. Barigorzi, 


A. Burszati-Traverso and A. Chiarugi; Secretary- 
Treasurer, G. Magni (Istituto di Genetics, Università 
di Pavia). ` 

Announcements 


Tum Duke of Edinburgh is to open officially the 
new laboratories of the Research Association of 
British Rubber Manufacturers at Shawbury, near 
Shrewsbury, on" November 28. 


Тин Franklin Medal of the Franklin Tostitute, 
ia, hag been awarded to Dr. О. E. Kenneth 


and for his development of the 
scientific laboratory in the United 
Steses which resulted in new products advancing the 
photographic ". The Medal is awarded 
annually “Чо those workers in physical воіепое or 
technology, without regard to country, whose efforts 
... have done most to advance a knowledge of 
physical science or ita applications’. 
of England has 
together with an 
award of а hundred guineas for researoh work of 
outstanding merit carried out in the United Kingdom 
which has proved, or is likely to prove, of benefit to 


eatablishmenta should submit to the secretary, Royal 
Agricultural Society of England, 16 Bedford Square, 
London, W.O.l, in January of each year, the name 
of any member of their staff they may wish to 
recommend for the award. No direct applications 
by candidates will be considered. 


“Кнғнаячон was made in Nature of tember 25 
Dr. J. R. 
We are informed that copies of the 
evant documents are available from H.M. Stationery 
Office (York House, Kingsway, London, W.O.2, and 
provincial s di they are the “Transcript” of the 
evidenoe 288. 6d. ; by poet, 24s. 94.) and 
“Documenta Sod Letters" (price 28, 3d. ; 
Эз. 6d.). 
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LIBRARY ASSOCIATION 
ANNUAL MEETING 


N hie ранда] Beas Qo the ibe АВАГ 
tion on September 28, Mr. О. B. Oldman, principal 
keeper in the Department of Printed Books, British 
Museum, considered three or four general questions 
relating to the keeping of books. Are libraries, өв at 
present organized, domg all that they should to 
ensure the preservation of recorded knowledge, as 
well aa facilitating its dissemination ? Is the 
to-day too much on the supply of day-to-day require- 
menta, inoluding i information for the 
research worker? Is the general, comprehensive 
library already outmoded, or should there continue 
io Boa due Que libres ante. as (in theory, at 
any rate) the British Museum Library at present dove, 
at acquiring everything and keepmg everything that 
it aoquires ? 

These are obviously questions bearing oloeely on 
the proposals for library reorganization that are 
implicit in the project for a Science Centre, and, 
although not limiting them gpeoifloally to science 
and technology, Mr. Oldman’s remarks in the final 
section of his survey were concerned especially with 
the general research library, of which the British 
Museum is tho acknowledged chief. Referring briefly 
to the functions of the libraries, in stressing 
the importance of such libraries being able always to 
supply their users with the latest information, he 
perhaps overstressed the extent to which this permite 
such libraries to discard freely what was once import- 
ant. Nevertheless, he correctly indicated the made- 
quacy of moet such libraries for. historical purposes, 
even in the fleld in which they specialize, and in 
pointing out that the term ‘research’ is often mis- 
applied, for example, to hunting for information, he 
reminded his audience that science has no monopoly 
of research, if one defines research as original in- 
vestigation involving the search for untapped or 
pire imperfectly sources and the 

_of new conclusions from what is found. 

onthe ion. of the function of research libraries 
haa во far not been very conclusive, and Mr. Oldman, 
In pointing out that what distinguishes the great 
research libraries is the large proportion of research 
material they contain, remarked that their strength 
derives from the extent as much as from the character 
or quality of their accumulations, and this is the root 
of the problem confronting them. If the great 
research libraries of the world continue to grow ав 
they have in the past half-century, and if, while 
retaining all that has been already acquired, they 
are to endeavour to meet the new demands that are 
constantly being fo aces as ee 
plication of motes ple cR ringing up of new 
fields of study, еу Gino a prospect of infinite 
expansion, with all the problems of accommodation, 
staffing and finance involved. In the United States, 
in particular, they are "to wonder whether 
they will not be forced to call a halt. Mr. Fremont 
Ryder in 1944 estunated that, on an average, the 
American i is doubling ite stock 
every sixteen years, and in different degrees the same 
problem faces the whole group of general research 
libraries. So far aa the British Museum is concerned, 
within a few years the present policy will lead to 
saturation point, and a new library an a new aite 
will be required. Nevertheless, Mr. Oldman thought 


that completeness should remain the target and, 
when it is no longer possible to pursue the present 
policy, he suggested that it would be better to create 
subject libraries which will remain oon- 
strbaent parie of the one ng&onal library rather than 
+o reduce current holdings or future mtake. Such 
иша clearty demand olose consideration in 
pae plans for a national reference library for 
science and technology. 

Several other papers presented ab the conference 
were also of interest to the ecientiflo worker. 
Two papers read on September 30, for example, dealt 
with standards of service and the individual 
and ite place in the national system. In the first of 

the, М. J. H. Haiste, of Rugby, dealt with the ques- 
tion hand standards and oo-operation from the 
pomt of view of the library of the smallish authority, 
representing about & quarter of all library authorities 
in Great Britain. Mr. Haiste insisted that the service 
provided by such a library must be in harmony with 
the community it serves, but on the highest possible 
level for that community, and he thought that failure 
to adjust service to the conditions and needs of the 
community is mainly responsible for the failure of 
the library service in Britein to achieve ita proper 
status. While fully recognizing the difficulties and 
disadvantages of the smaller library, Mr. Haste 
thought that it should be -leas docile about ita 
limitations : a cleaner, clearer scheme of oo-operation 
would make for better standards of service, but the 
energy is derived from the individual libraries in each 
region able to do their own communal jobe first, and 
willing also to accept responsibility for providing on 
ther own shelves a strong subject representation for 
the general benefit. He agreed with the Vollans’s 
report that the most effective contribution . the 
individual library oan make to the success of library 
oo-operation is to improve ita own bookstook and ite 
services to its own readers. 

The second paper, by Mr. A. H. Chaplin, deputy 
keeper in the Department of Printed Books, British 
Museum, was concerned with the place and function 
of the British Museum. Describing the position of 
fundamental importance which the Museum occupies 
in building up & comprehensive national stock of 
benka end thp wog m жен үнө poner о5о 
indicated by Mr. Oldman is implemented, Mr 
Chaplin, before he went on to consider the important 
contribution made by the Museum to the oomplete 
national bibliography, noted some classes of printed 
matter of potential historical terest which, although 
technically ‘published’, often failed to reach the 
Museum. There is, however, also need for a centre 
for co-operative work in supplementing the informa- 
tion contained in the original “Short Title Catalogue” 
of English books printed. down to 1640, in Wing's 
list of English books publiahed between 1640 and 
1700 апа in such liste as the “English Catalogue", 
relating to the nineteenth and twentieth centuries. 
Mr. Chaplin believes that the resources of the Museum 
and of a number of other im libraries could 
be both more economically more effectively used 
if -there were close co-ordination between them in 
their purchases of foreign books. The British Museum 
does not to-day attampt to cover systematically 
certain kinds of foreign publications, particularly 
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scientific and technioel literature, but there is no 
certainty that the publications not taken by the 
British Museum will be found in some other British 
library, still lees that, if &oquired, they 
preserved. He suggested that the consultation and 
. 00-operation in this field already begun between the 
British Museum and other government libraries should 
be extended to the various national and university 
libraries and put on a systematic basis. Each library, 
"while continuing to aoquire the publications likely to 
be called for by its own readers, would undertake 
ity for aequiring, in particular fields to be 
tt, the publications which, because of 
their obscurity or very restricted mterest, are at 
present neglected. The British Museum, apart from 
developing more thoroughly ite oollections in the 
flelds where it is already 
aoquire the books to which no one else is prepared to 
give house-room and would store those which every 
other library would prefer to discard. A natural 
coro. of guah.& system of co-ordination would be 
the ing of & union catalogue of all the books to 
ee ee говар 
book. In conclusion, Mr. Chaplin mdioated the will- 
іпрпевв of the Museum соне. as ез of any 
such projects, bo make, after wide consultation, such 
in Museum practices as would bring them 
into harmony with the majority of oo-operating 
7 libraries and remove present obstructions. Any such 
scheme, however, would require greatly increased 
7 resources in staff, In money and in buildings, and 
they will only be forthooming if these demands are 
presented to Parliament backed effectively by 
influential opinion. 

The place of the non-publio library in the library 
system was considered by Mr. E. A. Baker, librarian 
in the Ministry of F in & peper also read on 
September 80. Streasing the need for ber oo- 
Сл Pacen ali TE Mee . Baker 
suggested that each publio library participating in 
Лопе? of the subject specialization echemes set 
eee a celle isa fe canines fid 
to look to a na ogo 
for нале m book ваай and 


ber 20, streased the 
library service on the quality of ite staff. The general 
education of librarians should, he maintained, reach 
the standard at present damanded by the Library 
Association. PEF examination candidates, and for 
preference should surpass it. This could be le 
if the same rigid standards were not applied to the 

non-professional categories whose service is likely to 
эзер жын To RO thought tho division Of staffa 


become the declared policy of the Library 
tee Me ior ы иш ы шл 
фев should be weloomed as reoruita to the 


time has come for the Library Association to recon- 
sider its examination syllabus to relate it more closely 
to the needs of special libraries. He also suggested 
that the conduct of the examinations should be 
integrated with the activities of the sahools of 
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librarianship. The number of these schools should be 
ing staffs 
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and municipal libraries and librarians. 
On Octo 1, Mr. Bengt Hjelmqvist, head of the 
Library Board in Sweden, described the operation of 
БИЕ E рие ив 
аі 


FIFTH INTERNATIONAL 
SPECTROSCOPY COLLOQUIUM 


НЕ fifth International 
organized by Prof. F. X. Mayer, 


Spectrochemistry and Colorimetry Q: of the 
Austrian Society of Chemista, was MER. 
U + 


to the Nitrogen Works and Steel Works at Lins. 
The meetings were held at the Town Theatre, while 
a one-day symposium on direct-reading spectroscopy 
was held concurrently at the Kurhotel. 

Emission spectroscopy. Three papers dealt with 
the analysis of silicates and silicate rooks and similar 
materials, for which various types of aro excitation 
are used. in the detection of sulphur and 
halogens by high-current, low-voltage, short-duration 
spark discharges was ed, followed by studies of 
arcs and sparks in different atmospheres, highly 
reproducible ‘fparking-off? and 
stroboscopic examination of controlled sparks. me 
new atomizer using electrostatio spraying for flame 
а wea desctibed, andthe uss ева 
has been found to give в three-fold increase in 
accuracy and sensitivity in detecting calcium and 


Further studies of the Standard Paper Density 
Scale were di ; improved resulte have been 
obtained with scale lines having a profile similar to 
that of spectrum lines. In determining the absolute 
error of photometric measurements, the use of 
polarization prisms is least open to objection, pro- 
vided that the priams are in perfect condition. Other 
subjects included errors in the ‘method of additions’, 
calibration with the rotating atep-sector and devices 
for producing linear oslibration graphs. Advances іп 
equipment concerned microphotometers (one inoor- 
porating a recording electro-dynamic oscillograph, 
and the other an electric comptameter with a 
printing device), stigmatic grating spectrographs, 
and & plane grating in convergent light for the study 
of h structure and isotope shifts. 

Direct-reading . A new universal 
quantometer and two British designs of the poly- 
chromator type (в grating instrument and an ettach- 
ment to a quartz instrument) were described. Other 
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papers dealt with the analysis of aluminium alloys 
and steels, the use of the reflected image as an 
internal standard and в systematic study of iron + 
nickel + 1 per oent chromium and iron + oobalt*+ 
l per cent chromium alloys. 

Molecular spectroscopy. Analytical applications of 
exussion and absorption spectra in the vacuum 
ultra-violet were reviewed;  photo-ioniration of 
oxygen and other gases was reported in this region 
of the and oross-sections have been 
calculated from intensity measurements. Other 
contributions dealt with the structure and opm- 
position of siliceous materials, the estimation of the 
Insecticide parathion and the identifloation of oom- 
ponents of fats and metal soaps. 

A method of ing ultra-violet spectra of 
macromolecules (proteins) for Tyndall or eye 
scattering was described. Changes of 
pH have been assigned to ionization of Luo 
eo of tyrogin in albuminoids. The results given 

ouble bonds in relation to the dependence of 
Ramai line intensities on excitation frequency are 
not in accord with Placzek’s theory. Vibration- 
rotetion bends of O, ON, CH and CO im infra-red 
flame spectra and determinations of flame tem- 
peratures were discussed. Microwave data on 
deuterated derivatives indicate the exact structure 
of the pyridine molecule, and the effect of solvent 
and hydrogen bonding on the dipole moment ‘of 

[sage qii satu eee gener ta age binge 

ork on hydrogen bonding, icularly water in 
silica gels, was reviewed. t is oonoluded from 
infra-red studies of structure and intermolecular 
interactions of the amide group that dipole-dipole 
interaction rather than hydrogen bonding із the 
controlling factor in polyamide and polypeptide 
structures. Many overtone and combination bands 
have been identified in near infra-red spectra of 
polyp tides and proteins, using шша radiation. 

of the spectra of amorphous and orystalline 
ee ee eee 
and the ultra-violet absorption of 


cellulose xanthogenate has been analysed by analogy 
wi 
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punched-card. 
strated, and the 1954 Ohio State meeting was 
reviewed. In addition, three papers were presented 
on X-ray fluorescence py. 

The innovation of ho pre-arránged evening 
discussions proved and it is hoped to 
extend this feature on future occasions. The four 
topics selected were: experiances with methods not 
nie standards for comparison, using different 

; the evaluation of spectrograms (in this 
Чал. the desirability of International standard- 
ization of symbols, definitions and analytical methods 
was stressed and referred for action at the next 
Oolloquium) ; comparison of relative sensitivities 
of the eye, the photographic emulsion and electrical 
radiation receivers, in spectrophotometric work; and 
the equipment and technique of Raman spectro- 
ecopy—ites analytical possibilities and scope in com- 
parison with infra-red methods. 

A somewhat fuller summary of the proceedings of 
the Oolloquium, giving the authors and brief notes 
on the papers presented, is being published in a 
“Spectroscopia Conferences Supplement" to the 
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forthooming December issue (No. 14) of the British 
Bulletin of Spectroscopy. A со reoord of the 
papers and discussions will be published in a special 
volume of Miécrochimia Acta ( -Verlag, 
Vienna) in 1958. Proposals for the Sixth Colloquium 
were discussed at & committee meeting attended by 
delegates from fourteen countries. Possible broeden- 
ing of the scope to include the physics of spectra, 
with joinb or consecutive meetings with other bodies, 
was considered. However, it was decided to continue 
the organization on lines similar to those of previous 
occasions, but with more emphasis on prearranged 
discussions on selooted topics. It was finally 

that the next Co Roni be held in Holland 
in the autumn of 1956. D. M. Выттн 


APPLIED RESEARCH IN 
TECHNICAL COLLEGES 


SPECIAL committee of the London and Home 
Counties Regional Advisory Council for Higher 
Technological Education has issued в report on 
вррнес research in technical colleges*, based on 
ormation supplied by seventeen out of the twenty- 
five colleges in the region approached by the oom- 
mittee. The Council is satisfied that the report 
covers substantially all the published research under- 
taken in technical colleges in the region durmg 
1947—52, and some 380 original contributions to 
scientific or technological knowledge are listed in 
an appendix, the great majority being in physical, 
inorganic and, especially, organic chemistry. There 
is also some bias towards biology ; but the Council 
comments that relatively few of the published 
researches m organic chemistry appear to have been 
undertaken in direct co-operation with industry. 

An appended list of research projecte undertaken 
at the direct request of industry i tea that tech- 
пісе] colleges have helped and are helping in the 
investigation of engineering blems in ciroum- 
stances in which no question of publication arises, 
and в further appendix gives examples of co-operation 
between technical colleges, reasearch organizations 
and government departments, including the Depart- 
ment of Scientific and Industrial Research. The 
Council considers, however, that there is room for а 
considerable increase in the amount of work done in 
consultation with industry or for industry’s direct 
benefit, and rta the view that one important 
function of жебе! 00. is to train research 
eee for industry (especially, perhaps, for 

engineering industry) and that fundamental 
eda. provides an admirable training in research 
methods. It suggests that here the technical colleges 
could be of particular assistance to the small firm, 
and that the investigations now in ргоргевв by part- 
time students, possibly working for a master’s or & 
doctor's degree, represent в fruitful Ime of oo-opera- 
tion by which the resources of the oollegea may, by 
agreement, be used by an individual nomimated by 
a firm to conduct a relatively long-term investigation 
in which the firm is interested. An appendix to tho 
report shows that during the period four doctorates 
in science, 105 Ph.D.s and 104 M.So. degrees of the 
University of London were awarded for research 
carried out in the technical colleges of the region. 


E wir Technical Pp. 44. (Publisedon 
No. London end Home Ad 
Counci) for Higher Technological Hdnoataon, 1954.) 04. 
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Since January 1950, about two dozen posta of 
research aadistant or demonstrator have been 
apres in London and the home counties. Most 
these have now been filled, and at about a dozen 


ее 
should avoid any difficulty in suggesting lines of 
investigation likely to be of service to looal firma, 
nor should members of the staff necessarily be 
required to carry out such research on the college 


premises. 

The evidence shows that departmenta of chemistry 
rl ee ee Debs ee 
research than have departments of engineering, and 
that the principal obstacle to the further develop- 


the’ Goan торой thai the seals ar ths 
engineering industry should be kept in mind in 
асма саар . Ii alao urges 


work, and would ad hoo investigations in 
,- colleges by members of the staff which are not of the 
kind that normally lead to publication ; it also 


THE AMERICAN PHYSICAL 
SOCIETY 


REPORT FOR 1953 


HE . 1954 annual meeting of the American 
Physical Society was held at Columbia Univer- 
E New York City, during January 28-80, and 


and the City College of New York. At the joint 

oeremonial seasion of the two bodies on January 29, 

the retiring presidential addreas of the American 

Physiol Sodisty was delivered by Prof. E. Parmi of 

the University of Chicago, who spake on “What oen 
with Hi 


-nergy 
1953 Oersted. Medal of the American Association of 
Physios Teachers waa to Prof. О. N. Wall, 
оў the University of (Amer. J. Phys., 22, 
868; 1954) The twelfth Richtmyer Memorial 
Lecture was delivered by Prof. J. A. Wheeler, of 
Prmeston University, who took aa his subject 
“Fields and Particles". At the joint banquet which 
followed, the after-dinner speakers were Prof. 
Grayson Kirk, president of Columbig University, who 
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discussed the position of physios in the social struct- 
ure, Prof. Leon Brilloum, of International Business 
Machines Corporation, who spoke of Prof. H. A. 
Lorentz, and Prof. 8. A. Korff, of New York Univer- 
sity, who referred to the International Geophysical 
Year and recounted some of his i in s high- 
altitude laboratory in northern - The second 
О. Е. Buckley Solid-State Physics Prize waa presented 
to Dr. J. Bardeen, of the University of Illinois, 
for his outetanding contributions to semiconductor 
research. 


At the business meeting of the Sooiety it was 


Vice-President, R. T. 


. B. was again & very 
large one, with & registration of 2,100 and with more 
than three hundred contributed papers. Columbia 
Med which has been host to the Society on 
occasions during the past fifty years and in 
pertloular for eleven of tha pest twelve annual 
has now reluctantly admitted that such a 

large convention involves too + а burden, and 
&ooordingly it has been to hold the 1955 
annual meeting in hotels in the vicinity of Penn- 
sylvania Station, New York City. As a valediotory 
to Columbia University and as a tribute, which was 
made doubly fitting by the fact that 1954 is the 
bicentennial year of the University, & special веввіоп 
of the annual meeting was devoted to в survey of 
the University’s association with ics and with 
the American Physical Society. consisted of 
four addressees and the presentation of a plaque, to 
be affixed to a wall in the Pupin Physica toriea, 
commemorating the s ing meeting on 
May 20, 1899, at Columbia University. Prof. G. B. 
Pegram reviewed the early years in the history of 
physics at the University, Prof. E. Fermi the genesis 
of the nuclear-energy project, Prof. I. I. Rabi the 


а 
i K. K. 


progranime of the Physical Society 
meeting, details of which together with abetraots of 
the contributed papers are in the minutes of 
the meeting (Phys. Rev., 04, 742; 1954), moluded a 
joint веввіоп of the Division of Fluid Dynamios and 
the Institute of the Aeronautical Sciences, at which 
four papera dealing with high-speed flow phenomena 
were read; four symposia; a group of four papers 
in which plans for soceleratora of the future, in- 
cluding the designs of the 25-BeY. proton synchrotron. 
for CERN and & 15-BeV. accelerator, were discussed 
by Е. D. Courant, J. P. Blewett, M. 8. Livingston 
and Н. Ө. White; and nineteen invited papers. At 
the Brookhaven-Nevis 


tool and the interpretation of 

ments; at the symposium of oy Dee of Haid 

Dynamics there were four papers dealing with aspects 

of shock waves in liquids and solids; at the sym- 

unit alor ipe dla of Electron Physics the oon- 
on. 


together w 

barium oxide arystala were considered ; 
separate symposium devoted +o the subject of 
nuclear size and density of distribution four differ- 
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ent methods of determination were described. Of 
the invited pepers, two, by members of the Bell 
Telephone Laboratories, deelt with the theory of 
secondary electrons; two, includmg a discussion by 
J. R. Zacharias of precision measurements, with 
molecular beams; two with the neutrino; three, 
` “Microwave Resonance in Colour Centres", by E. E. 
Schneider, of the University of Durham, ‘Polarization 
of Nuclei in Metals by Magnetic Resonance”, by 
А. W. Overhauser, and ‘The Solid-State Cyclotron”, 
by О. Kittel, with magnetic resonance ; and two 
with eryogenios. In addition, P. W. Bridgman spoke 
of the effecta of preasure on twelve rare-carth metals, 
W. A. Pomerantz on cosmic radiation at very high 
altitudes near the geomagnetio equator, and E. W. 
Corson on the properties of new V-particles. 

The of the meeting of the American 
Association. of Physics Teachers (Amer. J. Phys., 22, 
420; 1954) consisted of two penel and one round- 
table discussions, three invited papers, twenty-seven 
contributed papers, a film session and a business 
meeting in addition to the joint sessions with the 
Phymcal Society. О. N. Hoyler, of the Radio Cor- 
poration of America, gave a demonstration of colour 
television in which recent developments of the 
R.C.A. were deecribed and illustre . In the panel 
discussion on “Research Subsidies and College 
Teaohing", various problems involved in combinmg 
teaching and research were considered ; and in the 
session devoted to a discussion of the funbtions and 
miæion of the Association, H. K. illing reviewed 
the history of the Association and T. H. Osgood, 
editor of tho American. Journal of Physics, spoke on 
“What goes into the Journal". At the business 
meeting of the Association on January 80, it was 
agreed to confer honorary on D. Bronk, 
former of Johns Hopkins University, 
president of the National Research Council and head 
of the Rockefeller Institute for Medical Research ; 
and for noteworthy service to the Association T. D. 
Cope, P. Kirkpatrick, C. J. Overbeck and M. H. 
Trytten were voted special citations. The need for 
increased Income to cover ourrent expenses Was 
emphasized and a change in the by-laws was approved 
to permit the increase of subscriptions to & maximum 
of eight dollars per annum. The following were 
elected to hold office for 1954: President, P. M. 
Marsh; President-elect, R. R. Palmer; Treasurer, 
F. W. Sears ; and Secretary, R. F. Paton. 
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BREEDING FOR BEEF IN TROPICAL 
AND SUB-TROPICAL CLIMATES · 


ТЕ, and temperature in particular, is 
directly concerned with the succeas or failure 
of animal uotion in ical and sub-tropical 
territories. It has been established in various parte 
of the world that wide variations exist between 
different breeds and types of farm animals in their 
ability to adapt themselves to the climatic oon- 
ditions peculiar to а particular environment. Because 
of their low powers of adaptability, the introduction 
of European breeds has failed in most tropical 
territories, and this has focused the attention of 
research workers on the wide range of ecological 
problems confronting the livestock industry in those 
parte of the world (D. M. Joubert, Colonial Plant 
and Animal Products, 4, No. 1; 1054). 
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In the breeding of livestook for tropical and sub- 
tropical environments, rt is important to pay atten- 
tion to the oonformational features and breed 
characteristics which promote adaptability. First, 
for maximum radiation to be possible, the animal 
must possess в large skin area. It is & noticeable 
feature of cattle native to tropical regions that they 
have & well-developed dewlap which extends down 
to the navel, together with eamly extensible skin 
folds which are especially numerous in the neck and 
thoracic regions. These characters are illustrated in 
the Afrikaner bull and cow, & tropical breed mdigenous 
to South Africa and belonging to the lateral-horned 
zebu group. In the zebu cattle of India the ears, too, 
are considerably larger than those of Bos taurus 
(European) cattle. 

Hair covering, which includes the thickness of the 
coat and structure of the hair fibre, is of equal 
importance in heat regulation. The critical tem- 

of smooth-coated cattle lies several degrees 
below that of woolly-coated individuals. In recent 
investigations, Bonama and lus aasociates have 
showed that, with the progeny of а mutant woolly- 
coated Afrikaner bull, tropical degeneration is 
possible also in the native stock should they lack 
any of the eesential attributes which promote 
adaptability. 

Earlier studies showed that a light-coloured coat 
is superior to black in the dry tropics. White or 
cream-coloured individuals do even better than 
reds provided that the hide is protected by pig- 
mentation. Colour is regarded as playing a part in 
heat regulation by influenomg the amount of sun- 
light thaé is reflected from the akin. Dark colours 
presumably tend to increase the heat load of the 
animal. Measurements of the reflexion of light from 
various coat colours mdicate that the oost of white 
Afrikaners absorbs about 45 per cant of the solar 
radiation impinging upon it, as against 89 per cent 
in the case of the black hairy coat of Aberdeen-Angus 
cattle, 78 per cent of red Afrikaners, 93 per oent of 
red Sussex cattle and 50 per oent of cream-coloured 
Simmenthalers. 

The effect of a tropical environment on the con- 
formation of an unadapted beast is shown by com- 
parmg an unadapted woolly-costed Shorthorn cow 
with а normal individual of srmilar breeding and age. 
Whereas the beef Shorthorn is normally a digestive 
type—that is, relatively round in cross-section and 
equally deep through both chest and belly—the 
exotic animal in tropical environments tends, to 
develop into a reapratory type. This may be 
explained by the fact that the Shorthorn has a 
limited skin area and also a woolly coat, both 
lowering ita capacity of heat lose. The burden 
of thermolysis thus falla almost entirely on the 
water-evaporating capacity of the lungs, and the 
obvious conformational change to take place m an 
increased. lateral depth of chest, flattening of ribs 
and & contracted belly. 

Joubert has also considered the effecta of tho 
nutritional environment on oattle in tropical ooun- 
tries. In regions with fluctuations in the nutritive 
value of the natural as well as with high 
summer temperatures, the problem of adapting the 
exotic beast is complicated. As the body tem- 
perature increases during the hot months, meta- 
eee a the time spent in grazing is 
reduced and that of lying in the shade increased. In 
short, the animal suffers from в constant fever 


or hyperthermia. If the grazing is exceptionally 
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poor, it is quite impossible for the leeway to be 
made up during the- period of the year ‘when 
temperate cattle are not affected by the oalimatic 
conditions. In the case of the animal surviving, 
it virtually exists in a state of chronic undernourish- 
ment. 


subject during the past three decades has made it 
oqnaiderably more exact and practicable. Scientific 
investigations provide the evidence to prove that the 
high-grade European breeds of cattle, which are the 
ee een eee ш 
temperate climatic conditions, do not mamtain the 
same qualities when transferred beyond the borders 
of their natural habitat or of regions with approx- 
similar conditions. Henoe, improvement of 
production by merely replacing the- cattle 
native to tropical and sub-tropical regions with 
о ee eo en Or шарнаш инш 
the question. 
The genetical variation ooourring , within the 
о" le 


in cea сө Bonsma and his associates have 
achieved considerable succeas in moreasing the heat 
tolerance of British beef breeds, especially Herefords, 
at the Mara Research Station, which is situated in 
the dry-tropioal zone of South Africa. The limit of 
` such а policy is indicated, however, by the fact 
that when. these investigations were repeated .at the 
Messina Farm, situated in a lower- 
lying tropical belt, they met with complete failure. 
The high mortality-rate of the British beef breeds in 


dominance of heat-tolerant characters ; 


E TI 


кош whos dne аиша UCM MER а 
inherently of lower productivity than their cousins 
of the temperate zone. Nevertheless, in the 
ib has been demonstrated that improvement of beef 
qualities is possible without any loes of those ohar- 
acters which give the breed rity over exotic 
types in the tropics and sub-tropios. As for ite slower 
and maturing characters, these actually are 
inherent qualities of practical significance and value 
in the production of beef under varying conditions 
of climate, and especially nutrition. As a result of 
a slower growth-rate, the influence of periodic 
nutritional depressions is nob so acute as is the case 
with the rapidly growing, eerly-maturing breeds of 
beef cattle. 
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LIBRARY CO-OPERATION IN 
BRITAIN 


HE final recommendations on Library Co- 
ia MMOL o Oe, or PORT M up Dy 
tional Central Library and the National 
Commitee on Regional Library Co-operation pave 


the 


i special 
the area covered by the London Union Ca 
and the South Eastern Region should become 
participant members of their appropriate regional 
system on the basis on which many of them at 
present co-operate, and that they should also retain. 
the existing right to send applications direct to the 
National Central Library. Within this area, however, 
16 recommends that,as at present, university libraries 
C direct to the National Central Library 
for inter- ‘loans, bub special, libraries should 
have direct relations with the Central 
d that of the London and Soth. 
Eastern Regional systems should remain 
restricted to the public library authorities within 
the area. 

The working party is also satisfied that the Union 
Catalogue is necessary for effective inter-lending, and 
recommends that the existing Union Catalogue 
should be brought up to date. The Yorkshire, Narth 
Western and West Regions should consider 
how best they may provide Union Catalogues of 

specified date, which would be 


i arrangements 
could be made to ensure that all applications to the 
bureaux for ourrent British material are supplied 


region is retained permanently i 

ragion should abo vestito tha methods by which 

the range of periodicals oan be improved and their 
preservation ensured. 

The working party recommends the exclusion from 
е чы; ا ا‎ узин ا‎ (a) thoee 
works of English and American fiction outaide the 
scope of the joint fiction reserves to be set up 
in the various i (b) sete of copies of plays 


for acting and outside the seope of any joint 
play collections to be set up in the ions; (о) 
children’s books ; (d) ‘quick reference’ ( is, 
dictionaries, atlases, en. ebo., likely to be 
regularly consulted in & library); (e) current year- 
books, annuals and di ; current 

of periodicals. 

It also that all books in print 


costing 258 
be outside the soope of the National 


working party considers that any long-term 
plans for bringing these regional bureaux to & state 
of greater efficiency and maintaining them adequately 


* Recommendations on (London : 
Matona raras азу ani on Miey Ое арканан. TE imay 
Co-operation, 1964. 
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should attract a grant from H.M. Treasury. It ів 
аса оов eee рторовев 
institute, in oonsultetion with the National 
ACA of Аяшы Education and the other bode 
concerned, an inquiry into the present provision of 
books for adult educatian classes, with the view of 
considering how far the type and the extent of the 
services require modification. 


THE FILM AND THE SOCIAL 
SCIENCES 


LTHOUGH Сее оа n agris being increasingly 
in the ук and biological 


Nó, is ades pel (o Mie einer te 6 


Film, 8, No. 2; June 1954). This may perhaps arise 
from an old-fashioned but not entirely played-out 
attitude of disdain for the place to be given, within 
the hierarchy of knowledge, to the study of human 
relátions and human behaviour. An over-narrow 
view sof the fllm-medium itself may also at times 
colour our outlook on its applications to science. 
The camera has, of course, special qualities for the 
observation of tome and of mechanical movement, 
and the roles it can fulfil in the ‘exact’ sciences are 
obvious. But ite usefulness does not end there. 

The camera as an instrument of research in the 
social sciences has so far been little developed. Even 


for mv manipulative processes, of such 
demonstrable value to the study of workshop skills 
and of industrial conditions , Ња use still 


remains the exception rather than the rule. For more 
subtle and leas tractable problems of human behaviour, 
ita use has been even lees Two recent 
examples of the use of the camera in psychological 
inquiry—of maternal separation and of the reactions 
of children to the cinema—illustrate well some of the 
possibilities. A rather similar, though brief, use of 
the motion-pioture camera oocurred in “Children 
Learning by oe", itself a remarkable 
‘anthology’ of 8 behaviour ss an aid in the 

ining of teachers. ea bere үр он 
the subject of a pioneer Oanadian series of filmed 
case-histories for the use of paychopathol Here 
the camera tly, unobtrusively and 

‘objectively’. То taka another bhranoh of tha soolal 
goienoeg, no subject offers perha i 
for the film record вв does Amo: 
many instances, Dr. Mouniford's '"Tjurunga" end 
his other films of the Australian stone-age 
reflect the interest, not only scientific but also some- 
times wethetic, of such visual reporte. Indeed, the 
trained cinematographer might well be considered 
an indispensable member of all field-teams engaged 
in anthropological or ethnological studies. 

The dramatic qualities of the fllm medium are also 
available to the social scientist for explaining his 
purposes and methods to the general publio. The 
cinema oan ilumine, too, fhe social relations of 
scienoe; and this is perhaps one of the most im- 
portant of ita functions. There is need for films which 
will explain to the man in the street what science ів, 
how soientista think and work, and the limits and 
freedoma affecting their activities. To this task the 
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RESEARCH COUNCIL OF ALBERTA 
REPORT FOR 1953 


Council of Alberta, to 


of the chemical potentialities of ооз]. Besi 
botanical study was made of the flora and 
iological origin of Alberta coal measures, as well as 
investigations into the chemical and colloidal struo- 
ture of coals. The vertical electric tube furnace for 
the determination of volatile matter in ooal, built 


equipment, installed in 1952, was used to complete 
an evaluation of the combustion characteristics of 
typical Alberta coals; a study of water retention 
by coal was aleo completed. Investigation of the 
trace metals in oil-sands oil and other Alberta oils 
suggesta that occurrence of vanadium and nickel may 
serve as в precise correlative for crude oils and that 
cretaceous oils in general have & common origin. 
Attention is being directed to the origm of the trace- 
metal carriers, the porphyrins, and studies are pro- 
ceeding on the properties of the heavy oils of Alberta 
and the viscosity of dispersions of wet oil oonteining 
mineral matter. The survey of the quality of Alberta 
gasoline continued, further testa were made on the 
storage of aviation gasoline, and work also oon- 
tinned on the partial oxidation of butane, in which 
pega peed pec сешто was designed and built, and 
on the production of carbon black in a tubular 
furngoe. 


Field work by the Geological Section included 
detailed atudies of selected areas for uranium in north- 
eastern Alberta, along the north shore of Lake Atha- 
basce, and in the north-central portion of the Pre- 
Cambrian o area in Alberta and especially 
north of Fidler Point and Leggo Lake, as well as a 

east-central Alberta. A funda- 


indicates that the dispersing and other properties of 
i are important factors, as well as the viscosity 

ects, in preventing the migration of soil moisture 
to the frost line, and that sodium hexametaphosp 


survey of the Grande 
Prairie sheet completed the field work on some 
750,000 acres. Irrigation research was commenced 
on the solonetzio soils of the projected Red Deer 
irrigation area to determine the response to irrigation 
of various methods of treatment. 
. In the Industrial Projects Section research and 
testing for industry are of moreasing importance. 
The ten-year biological cyole now appears to have 
reached the collapse predicted, and various publioa- 
tions on these extensive investigations are now being 
Two other investigations in animal science 
related to the effect of ‘management factors’ on the 
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percentage hatch of turkey eggs and to the nutritive 
value of varying types of grass silage. · A committee 
was appointed to study the fluoridization of municipal 
water-supplies. Routine measurements of solar 
ultra-violet radiation continued. 


FREE NERVE ENDINGS AS TRANS- 
DUCERS OF THERMAL STIMULI 


By H. J. V. TYRRELL 
Department of Chemistry, University of Shéffleld 


and D. А. TAYLOR and C. M. WILLIAMS 
Department of Anatomy, University of Oxford 


ECENT evidence suggesta that the encapsulated 

nerve endings postulated by von Frey to sub- 
serve specifically the sensations of warmth and oold 
(Ruffini corpuscles and Krause end bulbs, respect- 
ively) are not related to thermal sensibility, for, 
among other things, thermal sensations are as easily 
evoked from regions devoid of them as from regions 
- where such encapsulated endings oocur!*. Moreover, 
Ib has now been shown‘ that thermal sensations oan 
be aroused from the cornea, а tissue devoid of blood 
vessels and innervated solely by nerves the terminals 
of which are unencapsulated (free). In normal hairy 
skin, which is not being subjected to deformation, 
„ there is evidence which suggests that free nerve 
endings do not give rise to propagated action 
potentials under isothermal conditions; they only 
discharge when thermal ients occur in the akin 
- in which they lie’. In bupport of this, Hodgkin and 
Katz’ have shown that under isothermal conditions 
the resting potential of the giant squid axon ів 
practically constant (the mean value being 47 mV.) 
between —1° C. and 20° C. It is also known’ that 
a -burst of propagated action potentials is evoked 
when & nerve trunk is heated or cooled relative to 
an adjacent region. 

The mechanism by which & free nerve ending gives 
rise to a propagated disturbance when conditions are 
not isothermal has been compared’ to the principle 
upon which a thermopile type of bolometer gives 
rise to an electromotive foroe. This analogy, though 
useful, must eventually be capable of expression in 
terms of the ionic hypothesis if the mechanism 
postulated is to be validated. What follows is an 
attempt to explain the discharge of propagated 
.disturbanoes by- free nerve endings under non- 
isothermal conditions. - 

.: A differance in temperature between the two 
‘junctions in а metallic thermocouple gives rise to a 
* thermo-electrio potential. This. has two components: 
тко нын eee 
‚ metal-metal interfaces (Peltier e.mf.), d (2) due 
to the difference m potentials m the "iwi homo- 
-geneous metal conductors due to the temperature 
gradient (Thomson o.m.f.) ^ Depending upon the 
metals used, tho Peltier e.m.f. в ten to a hundred 
times greater in magnitude than the Thomson e.m.f. 
The free nerve terminals are leas than 1 micron in 
diameter. Since the light койры iy cannot resolve 
boundaries in objecta,so small, it is not known 
whether an axoplasmio fllament is in f&ot & homo- 
geneous medium in equilibttum with the extre- 
cellular fluid or whether rt is a miniature of the axon 
with two interfaces, for example, extracellular 
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fluid/membrane/axoplasm’. It is likely that the 
effects which are ted below will occur in 
either oase, but for the sake of brevity it is assumed 
that the nerve terminal can be regarded as a medium 
in whioh ions are adsorbed m equilibrium with extra- 
cellular fluid contaming free ions. A phase boundary 
potential will exist at the mterface, and if a portion 
of the interface is heated or cooled with reference to 
another portion, a potential difference consisting of 
ihe following components will be set up in the 


(1) The difference in the interface potentials at the 
two temperatures. This is analogous to the Peltier 
e.m.f. 

(2) The thermal diffusion potentials in the extra- 
cellular fluid and in the nerve terminal due to the 
temperature gradient. This is analogous to the 
Thomson e.m.f. 

The effect of the thermal diffusion potential in the 
extracellular fluid oan be estimated approximately, 
since the mıtial thermal diffusion potential in solution 
before the Soret equilibrium is established is given by : 


y 509" 

" ЖРТ’ 
where h, n and Q*; are the transference number, 
valency and heat of transfer respectively of the tth 
ion and the summation is taken over all ions in the 
solution!®. For extracellular fluid in the giant i 
axon this potential may be calculated (on the 
assumption that all ionic heats of transfer are equal 
to 1 kilocal.jmol.) to be about 40 microvolta per 
degree. This e.m.f. would not be enough to cause the 


‘discharge of & giant squid axon. Ib is known that 


the capecity of a nerve membrane" is of the ordér 
of 1 microfarad. om.-*. A change of potential of 
І mV. across such a capscity requires a charge 
transfer of 10-* coulomb om., or approximately 
10-14 gm. om.-! of a univalent ion. This 
is & small ion of the amount of any diffusible 
ion tranaferred per second across the membrane 
(10-** to 10-1! gm. equivalents om.-*, ref. 12). Olearly 
161 ров] анама at MAET bade атоо. 4 
thermal diffusion potential in a homogeneous. phase 
would be produced across the membrane if the 
diffusion-rate of any one ion was affected, even to & 
relatively small degree, by а change in temperature. 
In this connexion, it is of great interest to note that 
Hodgkin and Keynes have recently TA ra that 
the aotivrty of the ‘sodium p 

sodium ions from the surface of rae 
the squid axon has a high o0- 
efficient!*. It is therefore not unreasonable to assume 
that for a free nerve termmal in contact with extra- 
cellular fluid, the major contribution to the thermal: 
e.m.f. would also arise at the interface between thé . 
puo i i ce ete тоши Do an ech a 
with a motallio- thermooouple, the electrons of 
latter being replaced by 10ns common to both phases. 
The existence of such a therm tial would 
provide & stimulus to nerve i identical with’ 
that provided by the passage of a d.c. current across 
the nerve, The sign of the potential will depend 
upon. whether the tip of the fibre is heated or cooled 
with respect to the parent axon. The local ionio 
currents will change m direction accordingly ; how- 
ever, in either event, the nerve may discharge, being 
‘triggered’ either at the tip of the fibre or near the 
stem axon. There is no need, therefore, to postulate 
different mechanisms to account for the response of 
free nerve endings to ‘warm’ and 'oold' stimuli. The 
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Tonnou activity of end-organs in the ampullæ of 

i4 and the spontaneous activity of thermal 
receptars in the tangue of the ові!* are explicable on 
the basis» of non-isothermal conditions across the 
nerve terminals mvolved. 

An attempt to measure this effect was made by 
Bernhard and Grant’. They neglected, however, to 
ensure that both their test electrodes were at the 
same temperature. Hence, the measured potentials 
meluded the variation in potential of the electrode 
system with temperature. This phenomenon is well 
known!'-*, Experiments have shown that the tem- 
perature coefficient of the e.m.f. of the cell, 


Ag—Ag0l | 0:9% NaCl | Ag—Ag0l, 
T T +AT 


is 400 microvolta degree (heated electrode 
positive), which is comparable with the value obtamed 
by Bernhard and Granit in their system, which 
tududed a nare fibre. 

F Any experiment to detect thermo-electrio potentials 
in nerve must be so arranged as to exclude this 
electrode effect by keeping the electrodes at the 
same temperature. In any such experiment it is 
impossible to avoid thermal ee le TO 
the salt bridges or other devices but these 
effects are oertainly much smaller than potential 
changes at the electrodes if they are not kept at the 
same temperature. [Ang. 14. 
азиа D. O. Weddell, G. and Zander, M. J. Anst, Э8, 40 (1954). 
Hagon, В. Кк oo > D. O, and Weddell, G.. Proc. Hoy. 
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BIOLOGICAL ROLE OF 
DEOXYRIBONUCLEIC ACID 


By Dr. ALFRED MARSHAK and CELIA MARSHAK 


Marine ео Laboratory, Woods Hole, Mass., and 
ne Laboratory, Bimini, Bahamas 


OCORDING to the most widely accepted theory, 
deoxyribonucleic acid or deoxyribonucleic acid- 
protein is the primary genetio material and functions 
by acting aa a template. Another theory has been 
proposed which postulates that ribonucleic acid- 
OY acus dor Pelo deen IU иы: 
locus being determined by different 

types or са of ribonuoleotides and poły- 
ribonucleotides released by the mbonuoleic acid- 
protein at that locus, alleles representing conditions 
at a locus that result in different rates of release of 
nucleotides'. The former hypothesis requires among 
other thmgs that deoxyribonucleic acid be con- 
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tinually present in the nucleus and chromosomes. 
Some previous observations’, together with resulta 
that will be briefly presented hare, indicate that it 18 
absent from the pronuclei of some echinoderm egga. 
If these observations are correct, they would ın- 
validate the deoxyribonucleic soid — template theory, 
but would offer no cause for embarrassment of tho 
hypothesis that ribonucleoproteins are primary 
genetic materials. 

The pronuolei of the eggs of Asterias forbestt and 
Arbacia punctulata have been shown to give a 
Feulgen-negative reaction which oould not be 
attributed to dispersion of the deoxyribonucleic acid 
in an unusually large nuclear volume’*. In a sus- 
pension of mature Arbacia eggs it was possible to 
account for the deoxyribonucleic acid found by 
wotope dilution analysis with “O-thymine as being 

in contammating somatic cells’, the polar 
bodies, and the egg cytoplasm. A similar but more 
precise analysis has bean carried out on a preperation 
of mature eggs of the sea urchin Tripnoustes veniri- 
cosus. 

The specific activity of the thymine added was 
4,020 counta per minute per microgram and of that 
recovered 1,889, with maximum deviations of 
1:16 per cent and 1:57 per оеп respectively for 
triplicate aliquots assayed. Agreement of the 
absorption spectrum of the recovered thymine with 
that of pure thymine was better than 1 per oent. 
The amount of thymine found in the preparation, 
which  oontained 1:435 + 0:50 x 10* eggs, was 
68-18 pgm. The proportion of contaminating 
somatic nuclei to eggs in the preparation was 
0-512 + 0-016. Analyses on sperm of the same 
species gave the amount of thymine per sperm aa 
12-14 + 0-15 x 10* ugm. Making the assumption, 
which appears to be justified by various reporte in 
the literature, that each somatic nucleus contained 
twice the amount of deoxyribonucleic acid found in 
the sperm, the amount of thymine which could be 
assigned to the contaminating somatic nuclei was 
17-85 ugm. The remainder was equivalent to 
35-07 x 10 ugm. of thymine attributable to each 
egg and ite polar bodies. This quantity was 2-89 
tames the amount of thymine per sperm, or almost 
exactly the amount in the polar bodies 
alone if each oontained the haploid quantity of 
deoxyribonuoleio acid. Alternative assignment of the 
thymine equally to all members of the meiotic tetrad 
resulted in each having only 70 per oent of the 
amount found in sperm. The 80 per cent deficiency 
is 32 times the standard error of the determinations 
and therefore quite unlikely to оосог by chance. 
Buch equal djstribution was not, justified by the 
cytological observations, which showed that the polar 
body nuclei were Feulgen- -positive, whereas the ogg 
pronuoleus was Feulgen-negative. Thus within the 
limits of error of the determinations, there & 
to be no deoxyribonuoleio &cid-thymine hence 
no deoxyribonucleic acid in the eggs themselves. 
The possibility that the deoxyribonucleic acid of 
ee M A 

ymine, while that of a hypothetical deoxyribo- 
nuolsio acid in the maturë egg would тиў, was 
rejected as highly improbable. 

Mature eggs of Arbacia were centrifuged at 78,000 g 
for 80 min. and then treated by the Feulgen pro- 
cedure after fixation. No aggregates of Feulgen- 
positiye material could be found in the nuclei of 
these eggs as had been reported by Brachet for eggs 
in the germinal vesicle stage. By direct analysis of 
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isolated nuclei of” Asterias eggs in the germinal 
vesicle stage, the deoxyribonucleio aod content per 
nucleus was found to be 0.2 times that of sperm of 
the same species. In the three species mveetigated, 
both ini procedures and chemical analysis 
кезей] an abundenco.cf Чөгүп Бои ака Am 
the nuclei of young oocytes, although no clear evidence 
could be found for its presence in the pronuolei of 
the mature eggs of the same species. 

Binoe these eggs oan be induced to develop 
parthenogenetioally, absence of deoxyribonucleic 
&oid from their nuclei would argue against the 
theory that this acid is the primary genio material 
in the sense that it is the initiator of reactions. 
However, a regulatory role for deo mucleic acid 
-would not be so excluded. In the hypothesis men- 
tioned previously, it was proposed that deoxyribo- 
nuoleio acid had such a function. Structural similarity 
between ribonucleic and deoxyribonucleio acid is 
suggested by the observations that deoxyribonuclease 
(or depolymerixed deoxyribonucleic acid) will reduce 
the rate of removal of ribonuoleio acid nucleotides 


from nuclei by ribonuclease’, and that after removal - 


of ite purines, deoxyribonucleic acid is digested by 
и Сиа With sufficient structural homology 
in the two types of nuoleio acids, competition 
between them in oellular reactions m&y be assumed 
to be probable, as is indeed suggested by the first of 
the o tions mentioned above. Furthermore, 
since the rate of turnover of ribonucleic acid йз vivo 
ig known to be rapid, whereas that of deoxyribo- 
nuoleio acid is very slow, it follows that where such 
00 ition existe, the latter will act as an inhibitor 
of former. The is may be generalized 
to include similar i itory action of deoxyribo- 
nucleic acid derivatives toward analogous ribose 
compounds. 8 for this generalization may be 
found in 8 finding of inhibition of mito- 
chondrial oxygen consumption by deoxyriboside-5’- 
phosphate, which is overcome by adenine ribose 


phosphate’. 

The osis will satisfactorily account for а 
variety of biological observations, involving nuoleio 
acids such as the Ds—Ac modifiers of Zea’, maternal 
influence in inheritance in mammals and somatie 
‘influence on pollen in plants*°, the behaviour of 
bacterial transforming substances4, and of pro- 
virus’. viis adio Nag pact a 
in providmg an interpretation of turnover өв on 
baoteriophage'* and behaviour of intergpeciflo hybrids 
in the genus Rana}, for which no adequate explana- 
tion haa been found in terms of other current theories. 
In the oase of bacteriophage, it has been shown that 
synthesis of new deoxyribonucleic acid after infection 
oocurs in excess of and in advance of the need for 
actual incorporation into the new phage particles‘. 
The deoxyribonucleic acid synthesized before any 
new phage particles are formed is approximately 
equal to the amount originally present in the 
bactertum—that is, in terms of the present theory, 
an amount which is sufficient for the antagonism of 
the genio a ‘of the bacterium. As described 
by Bechet the hybrid Rana embryos ordinarily 
cease to develop at the end of the blastula stage, at 


which time the amount of nuclear deoxyribonucleic ' 


acid they contain is markedly diminished, ribonucleic 
acid turnover is enhanced, while oxidations are 


diminished as with the normal. Since 
transplantation of the blastopore to a normal 
embryo will permit continued and devel 


ment, diffusible substances seam to be involved!*. 
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terms of the present hypothesis, the following inier- 
pretation of the observations is possible. The 
deficiency in deoxyribonucleic acd suggests the 
release of unusual amounts of ita derivatives to the 
cytoplasm, with the result that oxidations will be 
reduced by blocking of the mbonucleotides involved, 
and since & good portion of the deoxyribonuoleotide 
has been removed, the nuclear ribonucleic acid which 
is normally more reactive than that of the cytoplasm 
will be capable of more rapid turnover than normal. 
Growth after transplantation becomes possible by 
diffusion into the transplant of ribose йв of 
the host, or by removal of excess oom- 
pounds of the transplant into the hoat. 

А. full aocount of the experimental details and of 
the hypothesis will be presented elsewhere. This 
investigation was supported by a grant from the 
Division of Biology and Medicine of the United 
Btates Atomio Energy Commission. [June 27. 
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DIFFERENTIATION OF GROWING 
AND NON-GROWING BACTERIA 
BY A STAINING TECHNIQUE 


By H. E. WADE and D. M. MORGAN 


Microbiological Research Department, Experimental 
Station, Porton, Wilts 


has been known for some years that growing 
bacteria are more strongly basophilic than non- 
growing bacteria. In E. сой this has been 
attributed to the presence of unbound ribonucleic 
acid in ing baoteria?. That ribonucleic acid ів 
responsible in all bacterial species is improbable in 
view of the presence in some of inorganic polyphos- 
phates! the abundance of which appears to vary like 
ribonucleio acid with the physiological condition of 
the bacterium. кө же Жейу шек ee 
for the presence of unbound nuclei) acid and to 
seek a convenient microscopic means of ing the 
abundance of this constituent in Е. сой (N.O.T.O. 
No. 1100) the affinity of this bacterium for the 

basio dye toluidine blue was investigated. 
I$ became evident that, by an initial acid extrac- 
tion of the bacteria and by the application of the 
dye at a pH which would reduce interference ffm 
D al Ge toch mel ea du 
able to all the bacteria tested (i 
positive bacteria), could be obtained by which 
cells alone showed marked baso 

A quantitative assessment of the basophilia of 

growing bacteria, taken from an aerated casein/casein/ 
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B. Absorption of toiuidine blue by acd-extracted 


yeast! culture during the period of maximum 
growth and division-rates, and non-growing but 
viable bacteria, taken from the culture when growth 
had ceased, was obtained by suspending the washed 
bacteria in 0-2 per oent toluidme blue solution in 
0-05 M buffer and extracting the dye absorbed with 
normal hydrochlone acid. 

The influence of an acid extraction on the baso- 
phila of growing and non-growing bacteria and the 
influenoe of pH can be seen m Figs. 1A and B. The 
contrast between growing and non- bacteria 
18 optimal in acid-extracted bacteria at pH 8-6; the 
quantitative difference in dye absorption is optimal 
above pH 4-0. For the purpose of microscopical 
observation, however, the staining of rapidly growmg 
cells is sufficiently intense at pH 3-5 for advantage to 
be taken of the optimal contrast afforded by this pH. 

At pH 3-5 untreated growing bacteria a to 
abeorb approximately 80 per cent more dye than 
untreated  non-growing bacteria; acid-extracited 
growing bacteria appear to absorb approximately 
200 per cent more dye than acid-extracted non- 
growing bacteria. Under the conditions of determ- 
ination, however, part of the dye measured as 
absorbed by tbe bacteria is derived from dye 
pessively contained in the bacteria and dye present 
in solution retained with the bacteria after оепігі- 
fugation. This accounts for the fact that the assess- 
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ment of basophilia by moro- 
scopic observation of stained 
bacteria suggesta a far greater 
contrast between Boid-er- 
tracted growing and non- 
fram the measurements made. 
Fig. 2 shows an artifloial mix- 
ture of acid-extracted growing 
and non-growing К. colt baot- 


eria stained with toluidme blue 

DOM E in the manner described below. 
^ The very weakly basophilic 
(B) non-growing cells have ab- 


sorbed sufficiant dye to make 
them just visible. 

In order to render weakly 
basophilic bacteria more visible 
and to facilitate the distinction between growing 
and non-growing bacteria, the staming procedure 
finally adopted and described below includes the use 
of өовт as в counter stam. 

The culture was treated unmediately upon reaping 
with sufficient concentrated hydrochloric acid to givo 
& concentration of 0:38 N hydrochlone acid. The 
bacteria were centrifuged down, washed once in 
0-38 N hydrochloric воа, then taken up into a little 
water and treated gradually with ‘LR 400’ (OH) 
resin until the pH was 3۰5-6۰0. А loopful, applied 
to в shde, was air-dried and heat-fixed. The pre- 
paration was stained at 45° C. for at least 10 mm. 
m 0-5 per oent toluidine blue made up in 0:05 M 
formate buffer st pH 3-5, washed for 0-5 mm. 
with distilled water, blotted and dried. It was then 
atamed for 80-60 min. in 0:05 N acetic acid saturated 
at room ture with eosin (water-soluble, 
yellowish), washed briefly with tap water, blotted 
and dried. This staining procedure resulted in non- 
growing bacteria stainmg pink and growing bacteria 
blue-violet. 

If, as ів most likely, the high content of ribonucleic 
acid m growing Gram-negative bacteria 15 responsible, 
the mtenmty of the blue stammg will depend upon 
the growth-rate after the first generation‘. 

The potential use of the staining technique for 
assessing the viability of bacterial suspensions has 
been considered. For the asseaament of the viability 
of & suspension of bacteria derived from в fully-grown 
culture, two methods have been entertained. 

One method involves the counting of pink-staming 
bacteria before and after incubation of the bacteria 
in в medium that supporte very rapid growth and 
for & period that allows the viable present 
to attain a high rate of growth and change ther 
staining reaction. This method requires the counting 
of pink-steining bacteria by a-ratio count to inert 
particles of known concentration. 

Another method requires some knowledge of the 
behaviour of the bacteria. If the stationary phase of 
the bacterrum when incubated in freah medium із 
known, в direct assesament of the degree of viability 
can be obtamed from a ratio count of pmk-staining 
and blue-violet-staining bacteria after incubation for 
the duration of this phase. 

Acknowledgment is made to the Chief Scientist, 
Ministry of Supply, for permission to publish this 
communication. [Aug. 27. 
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for opinions expressed by their correspondents. 
No notios ts taken of anonymous communications 


World-wide Frequency and Time 
Comparisons by Means of Radio 
Transmissions 


For many years standards of frequency have been 
made available to users over & wide area by means of 
radio transmissions, ‘the carrier waves of which are 
` vontrolled by the standard; and the frequencies of 
2-5, 5, 10, 15, 20 and 25 Ma. /в. have been allocated 
to this purpose by international agreement.  Fre- 
quency standards can now be maintained in operation 
with a stability of a few parts in 10* per month, and 
they can be i in the laboratory with a 
There is, however, & 
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A typical photographic record taken at Harvard 
and ino the results obtained with both the 
60 ke./s. and the 16 ko./s. tranamissions is reproduced 
as Fig. 1. The edge of a dark band represents the 
arrival time of a particular phase of the carrier wave 
on & time-scale derived from the local standard ; and 
when it forms a horizontal line the frequancy of the 
received signal 1s in exact agreement with that of the 
local standard, or ів in simple relationship with ib, 
such as 16/100 and 60/100 in this case. The slope 
corresponding to a deviation from the local value of 
1 part in 10* has been indicated in the am. The 
smoothness of the edges of the trace demonstrates . 
that the tion path is relatively free from 
short-period fluctuations, but the changes in slope 


“ж 
VoL 17A: 


-are due to gradual changes in the height of the 


reflecting layer. Closer checking by кешеш 
means of the frequency of the local standard will 


enable the frequency changes aasociated with the 
diurnal movements of the layer to be accurately 
measured and oompensated in the frequency бот- 
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Fig. 1 


- loss of accuracy duo to transmission, and although 
it haa been found that + 1 part in 10! oan be achieved 
under suitable conditions, the accuracy in general is 
limited to about + 2 parte in 10’ because 


: progreasive 
- movements of the ionospheric layers at whioh the ' 


"aves are reflected cause a steadily increasing or 
decreasing path-length and a consequent Doppler- 
effect frequency change. In view of this limitation, 
an experimental transmission’ on 60 Ко./в. was in- 
cluded in the United Kingdom service when this was 
. resumed in 1950, with the ов] sign MSF. The 
* idnospherio layer at which such low-frequency waves 
are reflected is known to be comparatively stable, 
and: the ground-wave of the transmission, which ів, 
of course, not affected by changes in the ionosphere, 

is received over а useful area. Results! obtained ab 


. s National Parara o show that this . 


transmission. oan be used in the United 

"with an aocurácy of + 1 part in 10° in an obeervation 
time of a few minutes ; and in spite of ite low power 
of 10 kW., it has been received and measured at 
Harvard University with the same precision by a 
somewhat different technique in а time of about 
„10 min. Higher a&oour&cios- of comparison oan be 
obtained by averaging the observations over longer 

lods. 


peri 
. ~The MSF transmissions are operated fram the Post 
‚ Offide Radio Station at Rugby, where the powerful 
16 Ко. в. transmitter GBR is also located. The carrier 
~wave of this transmitter is.now controlled by the 
standard used for the MSF transmissions in order to 
facilitate measurements at great distances whenever 
GBR is in operation. 


These results, which will be reported: more fully 
elsewhere, are clearly of signifloance in problems “of 
frequensy control, mternational frequency and time 
standardization, and navigational aids based on. 
phase comparison; and the possibility of securing 
comparisons of frequency and therefore of time- 
interval to a precision of + 1 part in I0* on a world- 
wide basis is probably also of interest in a much wider 
field. Measurements to this accuracy must at first 
be on a comparative basis, since the unit of astronom: 
ical time cannot be predicted with an accuracy greater 
than +1 part in 10*; but this restriction may be 
removed if work on other possible unita of time based 
on the natural resonant frequency of an atom proves 
to be successful. 


J. A. Promos 


Е Д t, 
Dolls ae London, N Wa 


L. Essuw 


National Physical Laboratory, 
T Middlesex. 
. 17. 
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| Pre on of Aluminium of Extreme 


Purity by the ‘Zone Fusion’ Process 


Tua special properties of &lumunimum refined by 
double electrolysis and of conventional purity 00-09— 
99-998 oent are well known. We have oonsidered 
the application to this material of the ‘zone fusion’ 
prooees, which permite the production of germanium 
of extreme purity’, In our ta we have 
employed a of such refined aluminium about 
40 om. long and 4 om." in cross-section. This bar 
waa placed in a boat of pure alumina and a length 
of 6—8 om. raised to the meltmg point in a high- 
frequency furnace, the zone of fusion Беше traversed 
through the furnace at tho rate of 5 mm. an hour. - 

In our first experiments notable purification of 
the 99-908 per cent metal after three such treatments 
was obtained’. After cold work, such material 

в in large grains at & temperature of 
— 20° С. ' 


After nine such. fusion processes, the analyses being 
carried out with the aid of radioactive elaments*, we 
are led to believe that the conventional purity clearly 
exceeds 99۰999 and is probably very near 99-9995. 

By the classical strain-anneal technique we have 
prepared this aluminium in the form of single aryatals. 
For this the mgot was rolled at & temperature near 
that of liquid віпое this metal 
at — 50°C., after which it was subjected to the 
usual treatment. 

Measurement of the reaistivities in liquid hydrogen 
A DUE helium‘ shows very considerable differences 

with the refined aluminium of 99-99 
and 99.008 per cent. 

Fig. 1 ahows the very important differences in the 
ratio B,/ B3, x. (the ratio of the resistivity at ordinary 
temperatures to that at the low temperature) for 
aluminium purified by three treatments (curve 8) 
and nine zone fusions (curve 4). 

It yas important to know what proportion of the 
metal had been p urifled after nine treatments; that 
is, wide length of ihe her consisted af motel of iha 
highost purity. In Fig. 2 we have plotted the distances 
тен of the bar as absciase and the ratio 

BQhH..ex 88 ordinates. This shows that the first 
80 om. of the bar, of total length 45 cm., consist of 
this highly purifled material. 

Such e ta demonstrate the interest which 
this method has for ordinary metals. The extreme 
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Fig. 2. Purification of 90-097 per omi aluminium after nine 
treatments, Note that the first 30 om. of the bar consists of highly 
purified metal 


пора раз urity leads to new properties in many 
different ds, among which we are at present 
studying, in the laboratory at Vitry, problems of 
reorystallization, polygonization', eleotrical conduot- 
ivity, corrosion and grain boundary fusion*-*, 
GEORGES CHAUDRON 
Laboratoires de Vitzy du С.М.В..8., 
Faculté des Sciences, 
Université de Paris. July 12. 
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*Montariol F.. Alberi, P, and Chaudron, G., Rew. Métellury , B0, 
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Photoelastic Effects in Microscopic Fibres 


Tus application of fairly high pressures to flbre 
specimens on the microscope has been found to pro- 
duoe of photoelastic streas patterns in cotton 
and ny. fibres. The method, which is modifled 
from the original technique devised by Boddy? and 
that due to Merton’, consists in applying a load to a , 
lever system which exerta preesure on the condenser. 


' The front lens of this is replaced with & sapphire 
‘sphere т, in. or $ in. in diameter. This operates 


on the specimen. Thus light 
ugh the sphere and through 
the material while pressure is applied or released, and 
the behaviour of the fibres watched throughout the 
proceas. 

The interferometric slides and oover-alip of semi- 
metallized glass due to Merton give mse to optical. 
path ditanam py rodarion, end tho «tee Ипле : 
in the materials may be observed without using 
polarizers. 

Fig. 1 shows them in a cotton fibre after the pressure 
has been removed, and it is interesting to note that 
they remain in this material for some considerable 
time. A similar fringe system oan be produced in a 
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Wig. 1. Coton fibre showing stress fringes after applying pressure 


nylon fibre, where they also remain after releasing 


the pressure. 
With oo fibres the strees fringes also occur, 
but are rapidly released with the release of pressure. 


With cotton, two preasure impacts at different places 

. will produce two series of fringes which may interfere 
like two sets of ripples on a pool. 

; The impact of presure if applied suddenly resulta 

` dn waves of fri whioh, particularly with oollagen, 
ear to travel along the fibre axis some oonsider- 
distance before damped. 

Further work on the elastic properties of such fibres 

ig in progress and will be reported elsewhere. 


A. J. CRUE 
Research Laboratories, 
Smith Meters, Ltd., 
Kennington, London, 8.Е.11. 
1 Boddy, B. G. Н. B., Nature, 1&1, 54 (1943 
* Merton, Вт Thomas, Proc. Roy. Soo, A, 180 


us Tisi, 8&, 56 (1943). 
May 1949). 


А New Approach to the Study of Electric 
Flelds produced by Growing Roots 
Тик electric fields primarily developed across the 
walls of cells give rise to sn integrated field 

1 with & growing plant organ. Information 
from the literature with regard to such electric 
fields associated with plant organs is contradictory 
саа ма а uni sua покае апа the oonflicb 

evidenoe has never been satisfactorily 
duel ved. An investigation of the literature seems to 
us to show that artefacta developed at pointe where 
measuring probes make contact with the plant would, 
id most cases, swamp the normal field which it is 
deemed to investigate. 
- - We have made an essentially new approach by 
` studying the currente which are generated by a plant 
organ in a weakly conducting medium. Potential 
differences are measured between points m the 
medium near the plant without disturbing its normal 
growth in any way. If these measurements are made 
in & suitable pattern, information about current 
density and directio „рин Сөс и желд ee, 
veloped by the plant, can be obtained. istent 
resulta have been obtained with bean and onion 
roota grown in water. Ав a first step in the investiga- 
tion of the electrical processes associated with an 
organ as a whole, the changes have been observed 
in the pattern of electric potentials in the water 
which occur when growth is rapid and when it is 
inhibited. 
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(b) 


Fig. 1 


Fig. l(a) shows the patvern observed with bean 
roote growing rapidly and uniformly in serated water 
at 25° О. У is the potential relative to that of the 
root-tap of pointe close to the root in the external 
medium (0:0001 N potassium ahloride solution) and 
this ia plotted against the distance d from the tip. 
The growth-rate ia about 0-8 mm. per hour. 

. ЦЬ) shows the ea grate pettern pro- 

d when growth is inhibi Inhibition has been 

produced by methods as different as the addition of 

paste wags certius Peet O we atii 

the ture of the root. 

the case iis addition of indole acetic acd, the 

effect was reversible, and when growth was resumed 

the electrical pattern returned to that associated with 
normal growth. 

Figs. Ка) and l(b) show averages in experimenta 
each of which comprised about twenty-five planta, 
ee ee eee ene HS 95 per 
cent confidence limits 

The electrical pattern is seldom statio and shows 
small slow variations with time even when all environ- 
mental factors known to affect the electric field are 
controlled. In conditions other than that of straight 
y pin if the potential pattern may differ oon- 
gi bly from that discussed. In some oonditions 
the root is observed to produce persistent and rels- 
tively rapid oscillations m its electrical pattern. 
These oscillations are often practically sinusoidal, 
with periods ranging from 4 to 15 min. or more. 
The more rapid oscillations are more common. 

Observation of these rapid changes of electrical 
pattern has been made possible by the development 
in this laboratory of an automatic apparatus whioh 
records at frequent intervals the electric potential 
differences between a number of points adjacent to 
the root grown in water. The oscillations can be 
imduoed by i treatment, such as by 
introducing an obstacle which impedes elongation of 
the root, or by inducing bending by woundmg. They 
also appear spontaneously, accompanying variations 
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d = Darn 


(b) 


4=10 тт 


F (mv) 





У (mv): 





o») 
Fig. 29 


in growth such aa spontaneous bending. They do not 
oocur when the root grows rapidly and evenly. 

Fig. 2(a) shows a graph of potential against time 
in a typical case where electrical oscillation accom- 
panied bending. Each trace shows the potential V 
relative to & distant point in the bath plotted against 
time і for a point near the root at a d from 
the root-tip. The graph shows simultaneous potentials 
for several values of d. Note the phase differences at 
a and b. Fig. 2(b) i debe газов спод ЙЕЛ АД 
Due Есе ем the root-tip 

tracea are shown grving potentials ab times 
corresponding to a crest and a trough of the oscillatory 
potential. Where the two traces cross, the phase 
changes by т. 

These investigations, which are part of a general 
study of of marphogenesis, are being con- 
tinued will be described in more detail elsewhere. 

А. L. MaAULAY 
B. I. Н. Boorr 


"Phat Laboratory, = 


University of Tasmania. July 8. 
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5-Hydroxytryptamine : its Occurrence in 
Cowhage 


Tue trichomes from the pods of Mumma pruriens 
DC., which constitute cowhage, have long been known 
to cause intense rtohing, and some pain, whan a lied 
to the human skin Broadbent! dado Rom 

logioal and histological studies, 
itching was nob а mechanical effect of the trichomes” 
but was due to the presence of a histamine-liberating 
substance. 

In seeking to identify the active principles, we have 
examined a crude extract of cowhage prepared by 
Dr. P. Hey. 5-Hy tamine was found to be 
present. The concentration of the substance in the 
trichomes, as determined by pharmacological assay, 
was of the order of 0-015 per oent. 

Though 5-hydroxytryptamine has been found in 
certain mammalian tiasues and seruma!, in the gastro- 
intestinal and splenic extracta of fah and asoidians?, 
in boad venom‘, in the salivary glands of octopods', 
and in wasp venom’, we believe this to be the first 
record of ite occurrence in a plant. 

eš al." have shown 5-hydroxytryptamine 
to be more effective than histamme aa & cutaneous 
pe ees in man. It is thus probable that 

-hy ine 18 & factor in the causation of 
pain following the apphoation of oowhage to the akm. 
We cannot yet say, however, whether it is the prm- 
ciple responsible for the sensation of itching. Further 
work is m p 

An active extract of cowhage repared by 
moistening with alcohol, extracting ; with oold water 
and evaporating the aqueous extracts to dryness 
below 35°; 100 gm. of the crude drug gave 10 gm. 
of extract. This material elicited the same type of 

response from guinee pig ileum and rat uterus aa did 
ауе (acid oxalate), and was not 
antagonized by atropine (5 ng./ml.) or mepyramine 
(50 ng./mL)*. Under the same conditions the responses 
to &oebtyloholine and histamine were almost com- 
pletely abolished. Lysergio acid diethylamide, at a 
concentration® of 0:1 ugm./[ml, reduced the ileum 
responses to equi-effective doses of the crude extract 
and of 5-hydroxytryptamine to the same extent. 

Fractionation of the original crude extract waa 
controlled by pharmsoologioel assay of the fractions 
on the guinea pig ileum. By re-extraction of the crude 
material with limited amounts of water, followed by 
chromatography of the soluble material on a powdered 

column using n-butanol/acetio acid/water 
(100 : 10: 80), a fraction with 125 times the activity 
of the original was obtained. When this fraction was 
subjected to ascending chromatography on Whatman 
No. 1 paper, using n-butanol/acetic acid (10:1) 
saturated with water, 85 per cent of the total activity 
was concentrated in a zone nding to & sub- 
stance with Ry =- 0-42, which is the value shown by 


` S-hydroxytryptamine in its reactions with am- 


moniacal silver nitrate, with diazotized sulphanilio 
acid, with Ehrlich's t, and with Jepson and 
Stevens’s ninhydrin/acetic acid reagent’, which last 
із specific for а very narrow range of tryptamine 
derivatives. solutions of the moet aotive 
fractions had the following light absorption: Amt, = 
247 mp, Amex, = 273 mp, Ame = 300 mp Hamlin 
and Fischer give the absorption of 5-Һуйгоху- 
tryptamine at pH 5-4 as Amm = 250 my, Amex, = 
275 mu, and Ame, = 299 my. 
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Further details of this work will be published 
elsewhere. 

We thank Prof. B. Lythgoe and Prof. W. A. Bain 
for ther advice and encouragement, and Mr. J. 
Harley-Meson for a sample of 5-hydroxytryptemine. 

. К. Вожрик 
Department of Organic Chemustry, 
BARBARA С. BROWN 
Jmaw E. Barry 
Department of Pharmacology, 
University of Leeds. 
Oot. 7. 


1 Broadbent, J L, Bri. J. Pharmacol, 8, 263 (1053). 


. ‚ V., Arch. Bay. P. 196, 348 (1940); Boll. 
gio M rng m (L040) A Puck 4 FR 
1943) Vial, EOS, T, Y. Arok, So. 128 
20 (1 БАГ, ай a, A A a 1 Peg TF 
Моё. Se, 30 53 oed t 


* Hrspamer, Y., Esperisatis, 2, 390 (1046). 

‚ Udenfriend, Hs Clark, C. T , and Titos, Н, Muperioniia, 8, 370 (1952). 
* Erspamer, У., and Boretü, G., Ezperisnhsa, 8, 348 (1950). 

* Jaques, B., and Sehachter, ML, Brit. J. Phermacol., 9, 53 (1954). 
' Armatrong, D., Dry, В. М. L, Keele, О. A, and Markham, J. W., 

J. Physiol, 190, 320 (1953). 

т Н, and Hameed, К. A, Bru J. Pharmacol, 9, 240 
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“Perpendicular Orientations in Polyethylene 
PHRPENDICULAR orientation (chain-molecules per- 
pendicular to an axis of rotation) has been fre- 
quently reported in studies on polyethylene. I have 
shown! that very similar X-ray patterns can be given 
by two entirely different joular structures : 
(i) where the a-axis is parallel to the fibre-axis and 
consequently 6 and ¢ are perpendicular to it; (u) 
-~ where the b-axis is an axis of cylindrical symmetry, 
` and the b-axes themselves are randomly arranged 
in planes cular to the direction of draw, 
which itae icular to the X-ray beam. 
The finer details of the X-ray patterns have now 
been examined more closely in order to establish the 
existence: of (i) and (ii) from X-ray evidence alone. 
The samples were prepared in two different ways 
In an attempt to produce these structures: (a) fully 
drawn. and relaxed at 110? О.; (b) crystallized during 
flow while cooling from the melt!. The randomization 
of the b-axes in planes perpendicular to the flbre-axis 
in ‘structure (ii) causes a characteristic spreading of 
the 200 and 110 aroe!, as shown in the fires part of 
Table 1. This spread could always be obearved in 
saroples (b). 
Table 1. THEORETICAL OF MAXIMA OF SOME ENFLEXIONS 
IN BTRUCTURES (1) AMD (и) лир нига THRORWTICAL PFRRADS DW 


vororu (ЇЇ), 
The spread given ts inberenj tn the siructure and la not dne to du- 
ortentaGon 
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To obtain more oonolusive X-ray evidence, 
reflexions other than Ak0 were investigated, in 
particular, 011, 201 and 121. These are very weak, 
especially when drawn out in more or less extended 
ares. Close m revealed that the patterns 
of samples (a) and (b) are different. Table 1 shows 
what is to be expected from structures (i) and (ii). 
The figures were obtamed by the method given in 
ref. 1. Because of the difficulty of reproduemg the 
photographs the effects will be described. 

Reflexion 011. In sample (a), this reflexion was 
in the form of two aros on the equator as 
from structure (1). In samples (b), only faint traces 
of the reflexion were visible on the equator, whereas 
there were pronounced maxima at about 25°-30° off 
the meridian. Caution was needed in the localization 
of the latter, because the 810 reflexion, corresponding 
to в nearly identical spacing, has maxima at а similar 
angle for both (i) and (ii). However, it was possible 
to establish that the maxima in samples (b) are 
composed of both reflexions, in agreement with 
structure (ii). 

Reflexion 201. Неге samples (b) gave the clearer 
answer, as the maxima were found to be on the 
meridian, as follows from (ii). With samples (a), 
the position of the maxima appeared to be at 38° 
from the equator, but the effect was not olear 
enough to be oonelusive. To remove poenible 
doubts, drawn samples were relaxed successively in 
small steps by ing them to i mg tampera- 
tures from 94° io 108°C. Ib was fo that the 
relaxation proceeded by а continuous tilting of the 
orystallites around their b-axes until the c-axes were 
perpendicular to the fibre direction. Also, the doubtful 
201 reflexion followed the course required by this 
tilting unti the last stage, where it merged with the 
220 reflexion, ita definition bemg further reduced by 
an increasing spread towards meridian (arising 
from the geometry of the reciprocal lattice). These 
resulte leave no doubt about the fully relaxed samples 
havihg structure (i) as stated previously, also by 
other suthors. 

Reflexion 121. This reflexion gave the clearest 
evidence on the pointa m question. Samples (a) 
gave extended equatorial arog oonsistent with 
structure (1) as the small вр is not expected to 
be resolvable. With samples (6) the maxima were 
broad but clearly ab about 45—60°, being con- 
nected across the’ equator, and havmg abrupt 
ends at about 30° off the meridian, in agreement 
with (ii). 

These observations confirm that the samples pre- 
pared by relaxation and by crystallization under flow 
have basically different structures, although the 
principal features of their X-ray patterns are very 


According to private information from Holmes 
e al., the commercial polyethylene samples used by 
tham in their earlier work! have been re-examined. 
The positions of the relevant reflexions indicated 
that в few of their samples had structure (ii) and not (i) 
as previously published, and for the majority the 
X-ray evidence alone was nod sufficient to distinguish 
between the two alternatives. In my opinion the 
existence of structure (ii) in commercial Alms 18 to 
be expected, as tion might ocour during 
flow while the solidifying film is being wound up in 
the course of manufacture’. 

I wish to acknowledge the contribution of Dr. 
D. R. Holmes and Mr. R. P. Palmer, Imperial Chem- 


joel Industries, Ltd., Welwyn Garden City, whose 
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first observations on their commercial samples 
initiated the present work; further, I wish to thank 
Dr. A. F. Wells for hia interest and help. 

i A. Karras 
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Imperial Chemical Industries, Ltd., 
Hexagon House, Blackley, 
Manchester 9. 


Кеша, A., J. Polymer Sot. (in the press) 
"Ное, D. B, Miller, В. G., Palmer, В. P., and Burn, О. W. 
Nature, 171, 1104 (1088). 


A Simple Microtitration Method for the 
Determination of Calcium and Magnesium 
in the Hssmolymph of Insects 


AÁoooRDING to several a&uthorsb*, the direct 
titration of calerum and magnestum with ethylene- 
damme tetraacetate has yielded very good resulta, 
especially ın the determination of water hardness and 
in clinical investigations of blood plasma. Smoe 
other methods described for the determimatian of 
calcium and magnesium are rather laborious, and 
micro-scale determmation w liable to large errors, 
we have tried the direct titration with ethylene- 
diamine tetraacetate using the well-known Linder- 
atram—Lang mucro-titration technique. Determina- 
tions have been carried out on some species of 
Blatter : Periplaneta americana, Periplaneta oustral- 
asiae and Blabera fusca. 

A small amount of hmmolymph (5-20 ul.) is ob- 
tained from the insects by puncturing the ventral 
side of thorax or abdomen. The light yellow hmmo- 
lymph appearing on the wound is sucked up in а 
capillary pipette, and blown out into a small titration 
vessel (capacity с. 500 ш.) and immediately diluted 
with distilled water (c. 100 џ1.). After bringing the 
mixture to the appropriate pH. with sodium hydroxide 
and, m the oese of magnesium titration, adding a 
buffer solution, the indicator is added and titration 
carried out. Murexide is used as an indicator for the 
presence of unchelated calcium, whereas eriochrome- 
black Т is used to mdicate the preeance of unchelated 
magnesium. 

As ethylenediamine tetraacetate has a much greater 
affinity for calcium than for magnesitm, the calcium 
concentration may be calculated fram the amount 
of the reagent used in the murexide titration, whereas 
the gum of calcium and magnesium oan be found by 
performing an eriochrome-black titration ; the mag- 
nesium concentration is therefore obtained. by sub- 
traction. Calculations are very simple since one mole 
of ethylenediamme tetraacetate chelates one mole of 
divalent cation. 

The reliability of the method was tested by per- 
formmg determinations of ealorum and magnesium 
in solutions containing known amounts of calcium 
chloride and/or magnesium sulphate, in human sera 
to which known amounte of magnesium sulphate had 
been added, in samples from pond hæmolymph, in 
samples taken successively the same insect 
and in hemolymph to whioh known amounts of 
magnesium sulphate had been added. Moreover, the 
resulta of micro-titration were compared with those 
of macro-titration with ethylenediamine tetraacetate 

and іп в few cases with those of the calcitum-oxalate 
pope method. The resulta of these cheakmg 

ta were quite satisfactory 

A large number of determinations o have been carried 
out on hsmolymph of single individuals of Pert- 
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planeta americana, and some for P. australasias and 
Blabera fusca (seo Table 1). From these data it 


- may be concluded that the intraspecific as well aa 


the interspecific differences are rather small, especially 
in‘ the case of calcium. Sex differences are not: 


significant. The ratio calorum/magneeium is about 
the same for all three species. 








H 1 2 
2 2429 





* Numbers ın brackets indicate the number of determina tions, 

f Calatım and magnesium concentrations expressed п поја еа, 

As our is to offer a reliable micro-method 
for the determination of low concentrations of calorum 
and magnesium in small amounts of biological fluids, 
it ia interesting to compare our resulte with the few 
found m the literature. Caloium values are in full 
agreement with those of Olark and This, 
however, is not the case for the magnesium determina- 
tions ; Clark and Craig found 27 ‘6 mgm. per 100 gm. 
of hemolymph, Tobiast gives в value of only 7 mgm. 
per 100 gm. of hemolymph, both for P. americana. In 
our view the dry-ashing of the hmmolymph as used 
by both authors may lead to erroneous results, as 
by this organic phosphorus is conversed 
to possibly interfering inorganio phosphates. How- 
ever, differences in the anmmal material may also 
have played & part, although we do not consider 
this very probable. 

Our ta permit no conclusion aa to the 
state in which the elaments investigated are present. 

A more detailed report of our investigations will . 
be published elsewhere. 

К. VAN ASPEREN 
Ipa vax Еван 
Laboratory for Research on Biocides, 
National Council for Agricultural Research T.N.O., 
Vondellaan 6, Utrecht. 
July 20. 


1 Holtz, А. TL, Ned. Tijdschr. Gonssskunds, O5, 2420 (1051). 
* Buckley, B. 8 J. @„ and Bortolotu, T. R., J. Lab. 
Cn.” Мой, 38, 751 (1051). 
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Tobias, J. M., J. бәй. Comp. Pkpetol., 31, 125 (1948). 
A Chro raphic Seperation of the 
Aminofiuorescein Isomers 


Ix the preparation of aminofluorescem by the 
condensation of 4-nrtrophthalic acid and resorcinol 
followed by reduction, two isomers (A) and (B) are 
formed at the condensation stage, and these rust, 


"WT 8 


(4) (B) 
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Ve popu aed if izequiveod sentito t5 РЕВ СЕ 
in the subsequent reaction of the derived fluorescein 
isocyanate with proteins to give fluorescent protein 
conjugates’. 
А The conventional method of separation of the two 
isomers of fractional crystallization of the 
nitrofluorescein diacetates! is laborious and wasteful ; 
to obviate this we have devised a chromatographic 
a о He tuo gr 
column ('Hyfio-Superoel' is used 

Eiry Cpr eita BE OB e 
of buffer to 5 gm. of kieselguhr) as stationary phase 
and a mixture of n-butanol and cyclohexane as mobile 

-In Fig. 1 is shown the result obtained with a 
mixture of the aminofluoresoeins that had been 
ee ee ee eee 
using in this oase as mobile phase n-butanol ( 
oerft v/v) and oyclohexane (85 per cent v/v). Sol аё 
rBpresente an impurity present in the crystalline 
&minofluoreeoein П (пата the nomenclature adopted 
by Coons ei al.1), peak 2 representa &minofluoreeoein 
П, peak 3 represents an impurity in the crystalline 
&minofluoresoein I and 4 is &aminofluoregcein T. 
The time required for separation was decreased 
by using gradient elution, the column being started 
with n-butanol (80 per oent v/v) — cyclohexane (70 per 
oent v/v), and the concentration of n-butanol was 
raised continuously using an apparatus similar to that 
described by Donaldeon e£ al.* with the addition of a 
magnetic stirrer. (Alooholio alkali was added to the 
~ column eluate in order to morease the light absorp- 
- tion of the first two peaks.) 

The method was scaled up to deal with larger 
amounts of material by the use of a column 70 cm. 
long and 3 om. in diameter, containmg 100 gm. of 
Kieselguhr, attached to an automatic fraction collector. 
From 365 mgm. of crude &minofluoreeoein soluble in 
the column mobile phase, 179 mgm. of amino- 
figorescein Г and 105 mgm. of aminofinoresoein П 
were obtained, the impurities (peaks 1 and 8) running 
эв quia йылы Re сатыш This gave yields 

on the original nitroftuorescein of 86-2 per cent 
of aminofluorescein І and 21-2 per cant of amino- 





Voimme of eluate (mL) 
run with a mixture of ihe No A 
as the nitrofimorescamn dtsoetates ; 
ERATIS. ne (oh Dr cid SU. 


Doak LAU presen amtnofinorescein TT 
i peek эү E шыйк T; 
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fluorescein II (reduced to 23 and 14:3 per cent 
respectively after crystallization), whereas the use 
of fractional tion as the separation tech- 
nique gave only 11-7 оеп of aminofluoresoein I 
and 4 per cent of ammoftuorescein П. The purity 
of the fractions obtained from the large column was 
checked by them with those obtained by 
fractional by means of a paper chrom- 
atogram. 

Although this chromatographic technique is not 
suitable for very large quantities of material, the fact 
that only a few milligrams of aminofluoreeoein 18 
Tequired at any one time makes chromatography 
particularty suitable (or the espareton of the amino- 


fluoregoein isomers. 
J. Da RarnmwTIGNY* 
А. Т. JAMES 
National Institute for Medical Research, 
Mill Hill, London, N.W.7. Ы 
ue Go кате fom Me панир ог Miroblology аза плива, Univer 
1 Coons, A. FL, and Kaplan, M. HL, J. Bap. kes., 91, 1 (1960). 


* Donaldson, К. O., Tulane, V. J., and Marshal, L. M., Amal. Okem., 
M, 185 (1963). 
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Ability of Normal and Sickle-Cell 
Haernoglobins to form Complexes 
Tua electrophoretic examination of hemoglobin 
sampleæ from i with sickle-cell trait, collected 
by one of us (Griffiths'), showed that the mobilities 
were not constant and did not agree with values 
reported by other observers (for example, Pauling 


et айз). Among nine we found values 
ranging from — 1-6 to — 8-0 x 10-* am./sec./V./om. 
for the normal hæmoglobin. component and from 


— 1:2 to — 2-4 x 10-5 om./sec./V./om. for the siokle- 
oell t. Beven normal hemoglobin samples 
gave between — 1-7 and — 8:8 x 10-* am. 
вөо.ГУ.Јаш. Not only did the mobility vary from 
individual to individual, but also samples taken from 
one subject varied from time to time. The values 
were all determined by electrophoresis in the Tiselius 
apparatus at a concentration of about 1:5 per cent 
of hæmoglobin, prepared by Drabkin’s method’, in 
Shapka buenas pri iB and donis ашкан O-I: 
Similar variations in mobility were shown by paper 
is. The variations were not due to tech- 
nioal errors, because replicate determinations with a 
given specimen of blood gave concordant resulta. The 
&beenoe of methemoglobin or similar derivatives was 
shown by spectroscopic examination. 

Many workers have reported that normal hemo. 
globin can be resolved into fractions with differences 
in solubility, reaistance to alkaline denaturation and 
gel formation. It is possible that the differences in 
electrophoretic mobility described here are a reflexion 
of such heterogeneity. 

Usually the proportions of normal and sickle 
hemoglobin components were reversed in the asoend- 
ing and deeoendimg columns; а typical example is 
shown in Table 1. This reversal is the same as that 
found by Longsworth and MoInnes* on electrophoresis 
of albumin — nucleic acid complexes. Jayle «¢ al.* 
state that hæmoglobin forms a complex with hapto- 
а and Oheemnan* showed that a complex is 

ormed between hæmoglobin and ribonucleic acid. 
These facte suggested to us that such complex forma- 
tion between hæmoglobin and some other constituent 
of the red oells be responsible for the differant 
mobilities o and that sickle-cell hamoglobin 
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Table 1. PROPORTIONS OF Nokwil amp SICILE 


OONPONENTS ги BIOXLG-ÜmLL Там" HUMOGIOBIN 























might differ from normal hemoglobin in being such a 
complex with some unidentified macromolecule. 

To test the feasibility of this hypothesis, normal 
hæmoglobin was mixed with nucleic acid and the 
mixture dialysed against phosphate buffer and sub- 
mitted to electrophoresis. The mobility of the 
original hemoglobin was altered and a new peak, 
presumably corresponding to a hæmoglobin — nucleic 
acid complex, appeared (Table 3). Mixtures of car- 
bonic anhydrase and hæmoglobin gave similar resulta, 
whereas globin— hemoglobin mixtures gave three 
peaks. Reversal of the proportions of the camponents 
in the ascendmg and descending columns was also 
noted. 

A corollary of this suggestion is that, if two samples 
of sickle-cell trait hemoglobin with different mobilities 
are mixed and submitted to dialysis and eleotro- 
phoresis, the original complexes may dissociate and 
then recombine to give two fresh peaks with mobilities 
intermediate between those observed in the separate 
samples, due to rearrangement between the sickle-cell 
and normal hemoglobin components. Alternatively, 
if the origmal complexes are more firmly bound, the 
mixture of the two samples might give rise to four 
peaks with unaltered, or only alightly altered, 
mobilities and areas. We have found both sorte of 
result in auch testa. 

These results suggest that the abnormal hsemo- 
globins which have been described may not, in fact, 
be actual different hamogiobins but complexes of 
normal hemoglobin with some other macromolecule 
which is constantly present and genetically mherited, 
and which, in some instances, may so alter the solu- 
bihty properties of the hæmoglobin as to give rise 
to the ‘sickle’ phenomenon. 

С. Q. ANDERSON 


! Griffiths, В. B., 8.4. J. Med. Ser, 19, 50 (1054). 
Itano, H. A., Ringer, B. J., and Wals, L О., Solence, 


. L, J. Biol. Chem. 184, 703 (1040). 
Y. G., and Molnnes, D. A., J. Gem. Physiol , 25, 507 
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Boosie; dg , and Badin, J., Résumé, ts Congrès Intern. 
itera, D. T. Biookim. Biophys. Acta, 11, 489 (1053). 
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Hamolytic Anemia produced Ехрегі- 
mentally in the Guinea Pig by T-transforma- 
tion of the Erythrocytes in vivo with 
Purifled Concentrated Enzyme 


Durg the continuation of work aimed at ex- 
plaining the development and possible significance 
of the Thomsen phenomenon! in vivo (80 poly- 
agglutmabiity), it proved practicable to produce 
hemolytic anemia in guinea pigs by 7'-transformation 
of ther erythrocytes in vivo. The term 'T-trens- 
formation’ applies to the production of the specific 
reoeptor-T m erythrocytes through the activity of 
an enzyme formed by various bacterial jost, 

In a ing communication’, it was described 
how T'-transformation of the erythrocytes of guinea 
pigs sn vivo can be induced by infecting animals with 
pneumococci. It has been found that T'transforma- 
tion of the erythrocytes may also appear in guinea 
pigs in the course of spontaneous infection with pno. 
19. Furthermore, 7’-tranaformation sn vivo can also 
be produced by giving animals intravenous injections 
of в solution of enzyme from pno. 19. The present 
work was carried out with concentrated enzyme 
prepared by elution of the enzyme, combined with 
erythrocytes, on the lines described by Burnet ct ai.*. 

The investigation was commenced with several 
animals, but unfortunately some died early from 
irrelevant causes go that eventually only four experi- 
mental animals were available. The result appears 
so clear-cut, however, that its publication is thought to 
be of interest. As a matter of fact, in various ways, 
tt has been oonfirmed by other experiments now 


The four animals were uniform as to size, age, Bex 
and colour. Initially the amount of hæmoglobin, 
erythrocyte oount and reticulocyte count were 
determined ; and, for some time, the urine had been 
examined daily by the benzidine test and was found 
to be free from blood. The anti-7' content of the 
serum was found to be considerable in two of the 
animals, bub low in the other two. 

In the two animale with high anti-T' titre the 
erythrocytes were now T-trangformed by intravenous 
injection of concentrated enzyme. The other two 
animals were given injections of the same amounts 
of galme, and they served as controls. Then, on every 
other day, hemoglobin determination as well as 
erythrocyte and reticulocyte counta were carried out 
on al the animals. On every other day the erythro- 
cytes were examined for 7'-transformation. The 
urine was examined daily for the presence of hemo- 
globin. The &nimals—the 7'-transformed as well as 
the controla—suffered s loss of blood amounting to 
4—1 o.c. every other day. (The blood was taken from 
the ear as capillary blood, not withdrawn by heart 

as the latter would have entailed a risk of 
internal hemorrhage.) 

In one of the animals whose erythrocytes were 
T-transformed, in the course of three days the 
hæmoglobin fell from 84 to 43 per oent; m the other 
animal of this group it fell in seven days from 99 to 
46 per cent. The erythrocyte content showed a 
corresponding fall. The presence of hæmoglobin. in 
the urine could be demonstrated im these animals 
during the first two days. No positive benzidme 
reaction could be ascertained in any of the other 
cases. The controls showed a fall m hæmoglobin 
from 91 to 90 and from 86 to 79 per cent, respectively, 
whioh со to the bly small loss of 
blood sampling of the blood. 
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were pale and weak, but icterus was not ascertained at 
any time. During the following two to three weeks, the 
hæmoglobin percentage and erythrocyte count rose 
- again to normal values. In all the animals the fall m 
hæmoglobin was followed by & transitory increase 
in retioulocytea in the perrpheral blood. Thus, in 
the two animals with pronounced fall in hemo- 
globin, the reticulocyte cdunt гове respectively from 
0-2 and 0-4 per cent before the injection of enzyme 
to 17-8 and 19-0 per cent nine days after. 

For the two controls the increase in the reticulocyte 
count was from 0:6 and 0-0 to 2-4 and 3-0, repect- 
iv 

т experiments described above will be reported 
m detail elsewhere. 

P. EgBy-POULSHN 
Blood- -grouping Department, 
State Serum Institute, Copenhagen. July 7. 
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Isolation of Mucic Acld from Fruits 


Мосо acid has only been recorded twice as 
ooourring in naturel products, namely, in putrifled 
blood! and in the diffusion juice from sugar beet’. 
Pure mucio acid has now been isolated from sound 
. ripe peaches and pears by methods which make it 
appear certain that the acid was present in the free 
state in the fresh frart. 

The extraction and separation of the acids was 
carried out aa described previously", exoept that the 
solution of acid and sugars (after removal of the 
bases and amino-acids with & oetion-exchanger) was 
run straight on to a column of в strong-base anion- 
exchanger in the acetate form. This oolumn waa 
placed above two or more smaller columns of the 
same resin in the acetate form, and the acids were 
displaced with 0-1N hydrochloric acid. Paper 
chromatograms of the frantion(s) between the malic 
and citrio acid bands contamed an acid with RF = 0 
m methyl ethyl ketone – oineole — aqueous formio 
acid (53 per cent w/v) (50 : 60: 36 v/v)’, and Emilis == 
0-9 ın aloohol — ammonia — water (80:5:15)4. The 
isolated acid and mucio acid behaved identically on 
paper chromatograms and ion-exchange oolumns. 
The acids were revealed by rapidly pulling the paper 
through a solution of silver nitrate in acetone, 
followed by (a) ae the paper for a few minutes 
at about 100°C., and then (6) spraying it with 
alooholio sodium hydroxide (of. ref. 5). The ohromato- 
gram was then fixed with sodium thiosulphate (5 per 
ceht). After treatment (а), all acids gave a white 
spot; after (b) acids having an a,f-glycol or an 
a-keto group gave an intense black spot on в grey 
background. 

When the fractions containing muoio acid were 
allowed to stand at + 1°, orystals separated. Re- 
crystallization from sodium hydroxide — hydrochloric 
acid yielded an optically inactive acid of melting 
pom 215° (deoomp.)*, not depressed by authentic 
mucic acid. The diphenylhydrazide had melting point 
949° The acid from peaches gave on analysis 
C, 34-2; H, 4:8; O, 61-0; that from pears C, 34-1; 
H, 4-9; osle, for OH: C, 84.3; H, 4.8; 0, 
60-9 per cent. About 100 em DS. pagan was 
isolated from 2 kgm. of rip B ce 
Apricots, passion fruit and Pde pm bly 
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бой mucic acid іп vaneble- amounts; Binoe 
orystalline precipitates, melting point 214—215°, were , 
isolated from them by the same method. 
Е. F. L. J. Анит 
T. M. REYNOLDS 
Division of Food Preservation and Transport, 
Commonwealth Scientific and 
Industrial Research Organization, 
Homebush, N.S.W. June 14. 
1 Stemmers, А. D. Trams. Hoy. Soc. S. Africa, 13, 887 (1910). 
Stark 2. B., B. Goodhan, A H, and Owens, Н. 8., Proc. Amer. Зоо. 


T F. L J. А p AL, Neiure, 172, 1188 (1953). 
MN "aedi ens J. В., and Stedman, B. J., J. Chem. Soo, 


^ p Кын. р os SR ERO, Nature, 188, 44 
* Rodd, B. H., "Chemistry of Carbon Compounds” (Elsevier Pabluhing - 
Oo. Amsterdam, 1952) 


Effect of Silver lons on Mitochondrial 
Adenosine Triphosphatase 

Abood, Gerard and Ochs! olaim that the respiration 
of oell-free dispersions and mitochondria of brain 
tissue was increased by the passage of electrical 
impulses between silver electrodes in the suspension 
medium. In general, increase in the respiratory rate 
of well-prepared mitochondria в consequent upon 
increase in the rate of removal of adenoeine triphos- 
phate, by addition of systems which oatalyse its 
dephosphorylation, or through activation of the 
mitochondrial adenosine trmhosphatase’. We were 
thus led to test the affect of electrical impulses on 
the adenosine triphosphatase activity of mitochondria, 
obtained from rabbit oerebral cortex, using the 
medium which had enabled the preparation of mito- 
chondria of low intial adenosine triphosphatase 
activity from pigeon breast musole*. For the adeno- 
sine triphosphatase assays the ticles were in- 
cubated for 10 min. at 20? ina ium of the follow- 
ing approximate composition: 0-1 М tassium 
chloride, 0-05 M ammotrishydrorymethylmethane- 
hydrochloride buffer pH. 7-4, 0:005 М magnesium 
sulphate, 0۰005-0۰0075 M sodium adenosine triphos- 
phate, and 5 x 107 M ethylenediaminetetraacetate. 
With 0۰0075 M adenosine triphosphate, mitochondria 
from 60 mgm. of timus Liberated about 20 gm. of 
morgsnic phosphate under these conditions, and the 
activity was increased three-fold on addition of 
10+ M 2: 4-dmitrophenol. 

Electrical impulses (2-3 V., 25-75 m.amp., 50 
o./seo.) were applied during the incubation through 

ping electrodes (type G of Ayres and Mollwain*). 

Hh gold and molybdenum electrodes, there was no 
effect on the adenosine triphosphatase activity ; but 
with silver electrodes the rate of zeae liberation 
increased two- to three-fold. owever, the mere 
presence of the silver electrode, withoub passage of 
current, or addition of low concentrations (10-* to 
10 M) of silver nitrate, led to similar increases in 
adenosine triphosphatase activity. 

In a paper’ which appeared after the conclusion of 
these experimenta, Narayanaswami and Mollwain 
state that pulses from molybdenum electrodes did 
not affect adenosine triphosphatase activity of dis- 
persons of cerebral tissue, and, indeed, caused only 
a аша increase in the respiration of brain mito- 
chondna. Our iments, however, disclosed the 
stimulation of mitochondrial adenosine triphosphatase 
by silver ions ; and, since dinitrophenol also has this 
effect, it was of interest to determine whether silver 
ions behave similarly to dinitrophenol in other 
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systems: The PEN N triph lintase: mr E 

à Pigeon breast -muscle mitoaho was increased 
some five times by 10-* M ‘silver nitrate (optimal 
concentration). The reversal of the spontaneous 
swelling of muscle mitochondria # vitro by adenosine 
triphosphate, an action inhibited by dinitrophenol*, waa 

_ also inhibited by low concentrations of silver nitrate ; 
brain mitochondria behaved similarly. On the other 
hand, the oalaium-aotivated adenosine triphosphatase 

, of myosin, which is stimulated by dinitrophenol* in 
rather high concentrations (for example, 60 per cent 
acceleration at 2 x 10-* M '), is not stimulated by 
silver ions; under our conditions (pH 7-0, t-myosm 
17 ugm. nitrogen/mL) there was inhibition above 
3 x 10-* M silver ions (cf. ref. 8), and no acceleration 
at lower concentrations down to 10-' M. 

If silver ions stimulate adenoame triphosphatase 
activity of mitochondria, they might be expected to 
accelerate their respiration. Abood et al found no 
effect of 10-* M silver ions on the respiration of brain 

i ions ; but we observed, with pyruvate together 

malate as substrates, about 200 per cent &coeler- 
ation of the respiration of brain mitochondria by 
5 x 10+ М ailver nitrate. 

We thank Dr. 8. V. Perry for helpful discussions, 
and Dr. D. M. Needham for help in the tion 
of the myosin. Acknowledgment is made to the 
Medical Research Council for continued in the 
form of & research training grant to one of ua (J. B. C.). 

J. B. OnarrHLL 
G. D. бӢвнупів 


Department of Biochemistry, 
Cambridge. Aug. 19. 


1 Abood, I. G., Gerard, R. W., and Ocha, 8., Amer. J. Physiol, 171, 


154 (1082). 
* ‚ Н. A, їп “The of Phosphorus", ейн. by L. F. 
муса UT 1088, Du 
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Р, and Potter, V. 


a P Оше: юл. TO B. V., Nature, 173, 1094 (1954). 
* Ayres, P. J. W., and ЫеПжаш, H., Dochem J., Wb, 607 (1953). 
reir dpa and Mollwatn, Н, Biochem. J., 57, 668 (1964). 


* Webster, H. L, cited by Needham, D. Ann, Chem. 
TEN by x, Rep. Boo., 


" Greville, G. D., and Needham, D. M. (to be published). 
* Hngelbardi, v. A, "Adv, Hnxym.", 6, 147 (1046). 


eem Concentrations in Red Blood 


s of British Breeds of Sheep 


ве pieds experiments on the electrolyte 
balanoe of Boottiah Blackface ewes, 


that the concentrations of 

possum id sodium ш {Не Ted blond oella im this 

were not gonstant. Further examination 

revealed that they fell into two distinct groups in 
A e AM. 

This o tion has now been extended to a larger 
sample of the breed. As the plasma sodium and 
potassium concentrations were the same ih the two 
groups, a photometric exammation of the whole 
blood enabled & satisfactory separation of the two 
electrolyte „ to be made. It was found that 
the whole-b. sodium concentration varied in- 
versely with that of the i A separation 
into the two electrolyte types using sodium oon- 
centrations alone was not possible, however. Results 
are plotted in Fig. 1. 

Ninety-three Scottish Blaokfaoe 
ined: eighty for both potassium 


s 





were exam- 
sodium and 
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n ke 


еей: da otis Ошу; Of those; “forty-seven 
were shown tb-belong to & type m which the oon- 
centration of potassium ranged about a mean value 
of 36 m.equiv./L, whereas forty-six belonged to в 
group which ranged about a mean of 13 m.equiv./l. 
о е ка 


Syrus C ырайы E 
an both plasma and wholé blood in sixteen of these 
Blackface sheep—eight of each type— together with 
hsamatocrit readings. The red oella, by differance, 
were caloulated to contain mean values of 84 and 
80 m.equiv./l. sodium and mean values of 80 and 
24 m.equiv./l. potassium. 

Ав в 1:1 ratio for HK and LK types of sheep 
had not been reported previously, it was decided to 
examine another breed to see 1f this ratio was peculiar 
to the Scottish Blackface sheep or whether ratio 
varied from breed to breed. A total of forty-three 
Cheviota waa examined, irty -nime for both 
potassium and sodrum and four for only. 
Of these, seven were shown to belong to the HK type 
and thirty-six to the LK type. 

While this work was m progress, Widdas' published 
the reeulte of an examination of twenty-two pregnant 
Welsh ewes, in which he found eight animals to 
belong to the HK type and fourteen to the LK type. 

It is clear that, so far as the concentrations of 
sodium and potassium in the red cells are concerned 
in the three breeds examined, two types exist, and 
to breed. 

The majority of mermo sheep! appear to belong 
to the typ LK, whereas representatives of both 
types have been reoorded with intermediate 
types in the Lebanese fat-tailed sheep". Itm intended 
to examine further the percentage distribution of 
the two types already m the British 
breeds of and to see whether intermediate types 
exist. Should the homogeneity of the mermo and 
the heterogensity of the fat-tailed sheep be con- 
firmed when larger numbers are examined, there may 
then exist a method for a further study of the evolu- 
tion and migration of the Ovidae. The role of electro- 


Whole blood E aU 


к 
© 





Fig. 1. 


Concentrations of and potassium in in the whole 
blood Gf Reottah рої оиа аша робат іп ne) 
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lytee, and particularly of sodium and potassium, in 
the reaction of the body to unfavourable ciroum- 
stances, suggests that ib is important to determine 
whether there is any fundamental difference in the 
reaction of these two distinct types of sheep. 


Јонн V. Evans 


Storage of Plant Mitochondria 


Ona of the difficulties encountered in the purifica- 
tion of many plant enzymes is their low concentration 


tion. рне еа ia the Po сыты 
of the aoeta of beef heart’. 
Millerd and Bonner* have pointed out that the diffi- 
culty in using thia meth the case of ta is 


tion of 
large quantities of plant mitochondria. It has now 
been found that plant mitochondrial suspensions may 
be stored in the frozen state for at least thirty days. 
- Although the activity of the mitochondria gradually 
decreases, the ability to store such. ions makes 
possible the accumulation of relatively quantities 
of material which oan then be used for the isolation 
of specific enzymes 

Booda of Alguien dates Adana wantin (J Mal; gn. 
byzantina (О. Koch) Thell, were soaked in water for 
2 br. and sown in moist vermioulite. were 
grown in the dark at 26:6° О. for 6 days. Ab this 


0-01 M ын E d, DH 7-0, aa 
the i 


the volume adjusted so that the nitrogen content-of 
the в ion was 0-6—-1-0 mgm. per 0:5 ml. The 

on was divided into 3-5 ml. portions and 
stored in 25-ml. Erlenmeyer flasks at approximately 
— 19° C. The mitochondria were assayed immedia 


The rate of oxidation of pyruvate in the presence 
of catalytic amounts of succinate was taken as an 
index of the activity of the mitochondria. Oxygen 


ments are presented in Table 1. 
for the total oxygen consumed in 60 min. and were 
corrected for the endogenous oxygen uptake. The 
rates of oxygen uptake were linear for 60 min. when 
the mitochondria were assayed after 
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Gained som but after storage, the rates usually 
“лу dic e Ru. And f us 


endogenous oxygen oonsumption, and the oon- 
а е от ыты о 
of the order of 16 and 28 per oent respectively of the 
oxygen uptake in the presence of pyruvate plus 


- succinate. 


In Fig. 1, the relative &ctivity of the mitochondria 
is plotted as в function of the length of storage. The 
initial activity of a suspension was taken as 100. 
From these results, it appears that Avena mito- 
chondria retain about 50 per cent of their initial 
activity after 25 days in storage ab — 19° C. During 
this length of time, it ів poasible to accumulate large 
quantities of mitochondria. 

The rapidity with which the mitochondrial sus- 
pensions are thawed appears to be a critical factor 
in the maintenanoe of activity. The resulte of two 
experiments to determine the effect of rapidity of 
овце тешу OF ши ыны suspensions 

presented in Table 2. Rapid thawing at 2° and 
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Table 2. HYFECT OF RAPIDITY OF THAWING ON THE ACTIVITY oF А 
MYTOOHONDRIAL SUSPENEIONS 











The technical sasistance of Mrs. M. C. van Beijma 
is gratefully acknowledged. This work was done 


onde к кин ооа sime To пл 
by the South African Council for Scientific and 
Industrial Research. 


J. M. ТАанв 
Plant Physiological Research Institute, 
University of Pretoria, 
Pretoria. 
June $0. 
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Effect of Thyroxine on Sexual Behaviour 

in the Ewe 

Tue administration of thyroprotein to female rate 
caused an imorease in weight of the ovaries, with 
histological evidence of intense lutemiration’. It 
was found that iodinated casein proved beneficial 
in improving libido and fertility ш inactive bulls. 
It has also been found to overcome ‘summer sterility’ 
in rams*. Во far, little work has bean carried oub to 
investigate the effect of thyroxine on the various 
kite ed ee ee 

t conducted at the Animal 
ыш Ош и ша 
of orally administered 1-thyroxine on wool pro- 
duction in the ewe, nineteen ewe lambs were used. 
Five of them were given r-thyroxine in gelatin 
capsules daily for eleven months from August 16, 
1952, to July 17, 19058. For the first six weeks the 
dosage was 3-5 mgm.; it was raised to 5 mgm. 
for the next six months and then mainteined at 
4:5 mgm. for the last three and a half months. After 
two months of the cessation of thyroxine administra- 
tion and at the beginning of the breeding season 
(October 1953), when the treated ewes were allowed 
to run with the ram, they exhibited hyper-sexual 
activities characteristic of male behaviour, namely, 
jumping and mounting other animals. These - 
toms took place at the normal breeding season. It 
Ceo аы ification of the normal estrous 

viour took place at about the time of ovulation. 
However, these ewes were served and lambed as 
normal. 

Another experiment was conducted to investigate 
this affect and also the possibility of bringing the ewes 
on heat during the ancestrous period. „ОЁ ten ewes, 
five were fed daily 7 mgm. r-ihyroxine from April 1 
to May 20, 1954, the other five being used as controls. 
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They were running continuously with a vasectomixed 
ram. The ram’s brisket were ochred daily and the 
ochre colour was changed every fourteen days. 
Observations for œstrous were carried out daily. 
None of the treated ewes was served by the ram. 
However, two ewes showed the same type of hyper- 
sexual activity as had been observed previously. The 
two ewes did not attract the attention of the ram 
running with them, and neither did the other ewes. 
The ram was changed and replaced by another ram 
known to have recently served artificially cestrous 
ewes, but this ram also did not serve the two ewes. 
Moreover, the two ewes did not show normal cetrous 
periodicity. They were active intermittently, with 
never more than four or five days rest. Laparotomy 
was ormed on the more active of the two ewes 
the day after it was observed to be active. Both 
(viria weld vus deal and xhowod m5 pack 
follicular activity. These observations seam to be 
a more abnormal type of behaviour not linked to 
ovarian activity. Perhaps the best way to efplain 
these resulte would be to attribute this behaviour 
to an effect on the central nervous system. It is 
well known that, in the human, hyperthyroid 
individuals tend to be over-exoiteble. 

J. Hammond, jun.', observed jumping on other 
ewes by an anwetrous ewe injected with stilbostrol. 
He also observed it once in a normal ewe at œstrous 
and often in normally estrous ewes after stilbmstrol 
injection (personal communication). He offered the 
opinion that such male behaviour seams to be due to 
prolonged stimulation rather than to heavy dosage 
of cestrogen. However, there is no evidence that in 
the animals treated with thyroxine estrogen secretion 
was at all enhanoed. 

Bo far aa bovine fertility is concerned, it is of 
i rtance to have a wider knowl of the 
BE le patti didis induced by the inistration of 
thyroxine on ovulation and implantation of the 
fertilized ova. 

I am indebted to Dr. John Hammond for his 
guidance and advioe, and to Mr. J. Hammond, jun., 
for suggestions during the oourse of the present 
investigations. 

Bahool of Agriculture, 

: itv of ; 
July 80. 

Koge, à e ee akc Кала Нар на. Шушы 
А.Р. grampton, Н, W., and Peterson, W. Н, . 
* Hammond, fim, J., J. Badoor., 4, 100 (1945). 
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Phenetidine in Urine 


Tuas urinary substance referred to as B in а previous 
communication! has now been isolated in pure form. 
It can be shown to be p-phenetidine by ite infra-red 
and ultra-violet spectra, the melting point of A 
picrate (176—180? О.) and lack of depression of 
melting point in a mixture with &uthentio p-pheneti- 
dine picrate (179—181? O.). It is present in urine ав 
& ae nM 
by lead acetate and purifled by peper chromato- 
graphy from butenol-aoetio acid (Еу about 0-5). The 
precursor seams to be a conjugate with sulphuric 
acid. About 2-8 per cent of administered phenaoetine 
is excreted in this form. 

Substance B was believed to be а tryptophan 
metabolite because в compound with the анар 


‘called biotypes 1 and 2, freed tee d 
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point of quinaldio acid waa isolated from the urinary 
concentrates, i 


le. 
spectra could be differentiated using the 
characteristio shifts of the absorption maxima in 
0-05 N hydrochloric acid, 0:1 N 
ammonia and ethylether. 

The reported. Беа) relationship of subetanoe B 


(p- idine) oan be explained by (a) suppression 
of urenine excretion by some constituent of the 
мн io mixtures containing phenaoe- 


‚ of kynurenine. The second factor (b) seeme to be 


increased need of analgesios in patiente оп a meat-free 
diet. The occurrence of phenetidine in apparently 
healthy people may be an index of self-medication 
(about 10 per cant). 

Thanks are due to the National Oancer Institute 
of Canada for financial assistance, and to Drs. J. 
Patrick and K. Wiegner for samples of o-aminophenyl- 
D PR and o-aminobenxzylaloohol, respect- 
ively. 

M. Seadur 

Jeffery Hale’s Hospital, 

8t. Cyrille Street, 


1 Bpabek, Ы. Waters, 178, 204 (1953) 


Chromosoma] Biotypes in Emmer Wheat 


` Tum emmer wheat (Tritiown dicoccum Schrank) 
and some of its varieties are known for their resistance 
to black rust, and the Indian emmer or khapli 
is extensively used in breeding rust-resistant varieties. 
Tb is usually grown in Central and Southern India 
and is commonly known as khapli wheat; botanio- 
ally i& is Tritiown d4ooccum 

Bayle.  Aooording to Percival’, 
Abyssinian emmers have had & common origin and 
both are allied to T. діооосит Schrank var. ajar 
Percival 

In в collection of the Indian emmer wheats (khapli) 
at the Indian Agricultural Research Institute, New 
Delhi, two distinct races have been discovered differ- 
ing from each other with respect to certain characters. 
These are shown in Table 1. 

The two types also differ cytologioally ın having 
either one or two paire of SAT-chromosomes. Ав is 
well oe all the tetraploid wheats (2% = 28), 
moluding Т. dicoccum, have two RP ыра of SAT- 
ebro ovisionally 
ohromo- 


some type, that is, the number of SAT -chromosomes 


. Bo far as we know, such. chromosomal bio- 
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1. T. dicum Behrank; 24 = with ° ot 
Fig. FT ?8, only ons pair 


genus Triticum. In barley, however, chromosomal 
biotypes have been recently reported by Hagberg 


igh ar m and khapli, Waterhouse’ obtained aa 

cent of ap dnd Pal* has reported. 
de. Р, pesada ым and bread wheat to 
e «ЖЫ highly Жын", ‘whi Bhatia’ haa recorded 
some seed-setting in similar crosses, but his F, plante 
did not grow to maturity. Recent observations at 
this Institute, however, have given almost the 

Crosses i 


occurrence in Nature of two chromosomal biotypes 
of khapli, differing in their relative fertility, such 
variation in the fertility of Р, hybrids, as observed 
by previous workers, is not only poesible but also 
significant. Further studies on the behaviour of the 
hybrids of the two biotypes of khapli and types of 
Tritioum aesiioum in various oombinations are likely 
to throw much light on: (i) the problem of relative 
fertility of the hybrids ; and (ii) the relative resistance 
of the hybrids to the different races of black-rust. 

We thank Dr. B. P. Pal, director, and Dr. R. D. 
Аваль, head of the Division of Botany, Indian 
Agricultural Research Institute New Delhi, for 
giving the material and faoilities to conduct the 
present investigation. 

P. N. Buapunr 


P. N. Guosk 
Division of Botany, 
New Delhi 12. 
July 22. 


1 Petr 7, “The Wheat Plant", 463 (Dutton and Oo, Now York, 
1 Hagberg, А. and Tho, J. HL, Hereditas, 36, 487 (1050). 
° Haynes, H. J.. Phytopath. 16, 900 (1920). 
1 Waterhouse, W. L, Proe. Lian. Soc, N.S.W., 68, 09 (19033). 
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A Supernumerary Pelvic Fin in the Powan 
(Coregonus clupeoldes Lacépede) 


AN abnormal pelvio structure in the form of an 
additional median fin (Fig. 1) was first observed in 
the powan during fleld studies on the population of 
this of whitefish in Loch Lomond in 1951. 
aie 1951 and 1958 eighteen fish, representmg 

hae d. total number examined, were 

to have this abnormality ; ita occurrence ів 

% of sex of tho fish or of their regional 

location in the lake. АП these fish were two or more 

years old, but one specimen reared in the laboratory 

showed that the structure first appears at the age 
of about six months. 

The additional fin ocoupied the same poertion in 
all specimens, lying in a median vertical plane with 
its base set symmetrically between and slightly in 
front of the bases of the paired pelvic fins. Externally, 
it projected from the ventral surface to an extent 
which varied widely without relation to size of fish. 
In ite smallest form it appeared as в mere knob 
2 mm. in length, in better developed forms as в 
translucent and rigid spike or blade and in the most 
highly developed example it waa of 
the length of the pelvic fin, flexible and with dark 
pigmentation towards the free edge. 

The skeletal features of the abnormal specimens 
were examuned initially by radiography and some 
with alizarin red for bone or 
victoria blye for cartilage and clearmg. The skeleton 
of & well-developed additional fin consisted of & pair 
of amall anterior bones, presumably the elementa of a 
fin ray, behind which there were nine separate rays, 
long and halved, with their bases The 
stems of the rays were jointed and branched distally 
into tapering filamenta as in normal lepidotrichia. 
The ray bases were hinged to an elongate structure 
of bone and. consisting of an anterior and 
& posterior element closely apposed. The anterior 
and larger element 5 тошка ininal амес ith 
which the inner surfaces of the half-rays articulated, 
and the hind end of the posterior element lay just in 
front, and quite independent of, the median sym- 

ysis of the broad posterior part of the normal pelvic 

. As thare were no other bones in the abnormal 
structure, these two elements may correspond to 
radial bones. They had a shallow seating on the 
median ventral tendon connecting the and 
He tn ушта oe arch but 
Cou eu du ee 

Doc held in ейи by золиос со kimede Ошу. No 
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leery В, broad maid part of pelvis 
, » bone 
and Р. tee elongate anterior and 
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muscles appeared to be associated with the abnormal 
te i Maas اا و و‎ 
similar to those in no 

у ана атана rape GT АО ttern 
was the same in the paired fins of normal and 
thoee with the additional median fln. This fin 
therefore does nob & to have been derived from 
elements of the or to be connected in any 
way with them. pins a ce a н 
numerary fin the origin of which is uncertain. A 
more detailed description of ita structure will be 
given elsewhere. 

The occurrence of an additional fin in the pelvic 
region is now known to be present in two other mem- 
bers of the genus Coregonus. It has been reported 
(M. Dottrens, _ personal communication, 1953) to 
iris tely one per cent of the ulation 

in Lao de Thoune, Switzer ina 
бирск COUR edd RS dA Re ке 
In 1853 & similar abnormality was discovered in one 
of sixty specimens of the schally к clupeoides 
stigmatious) from Ullswater in the English Lake 
District (G. J. Thompson, communication, 
1953). The powan and schelly belong to the same 
British. and C. wartmannt ів generally son- 
sidered to be their closest relation among the numerous 
fishes in the continent of Europe. Since 
this abnormality has appeared in three isolated popu- 
lations, further study may reveal whether it ıs 
attributable to a mutant genetic factor in this par- 
ticular group of coregonids or in the genus ав в whole. 
If it is restricted to the former, then it may - 
vide a clue to their distribution in the Old World. 

My thanks are due to Prof. C. M. Yonge and to 
Dr. Н. D. Slack for their support and assistance, and 
to Dr. E. Trewavas, curator of fishes in the British 
Museum (Natural History), for technical advice. 


Е. W. К. Gznvzens* 
Department of Zoology, 
University of Glasgow. 


July 28. 
* Present address: of Agriculture and Fisheries, Si 
Stephen's House, London, 8.W.1. 


A Curious Ecol ‘Niche’ among the 
Fishes of e Tanganyika 
Previous studies on certain Tanganyika Cichlids} 
have shown that, in species of the genus Plecodus, - 
the stomach content is often campoved of fish scales. 
It was not known if this was an indication of a 
vary peculiar diet, and whether these scales had been 

taken from live or dead fish. 

By collecting live and dead specunens of Pleoodus 
straslent Poll, Plecodus paradoxus Boulenger and a 
dead specimen of a Pl. elavias, we are in a position to 
answer these questions. In one dead specimen of 
PL straeleni we have found the stomach full of 
ctenoid scales and in another one, of Pl. paradoxus, 
the stomach was full of Cichlid and scales, 
and did not contain any other food. In an 
we have been able to observe two Pl. straclent feeding 
on the scales of a new species of Lamprologus, on 
those of Lamprologus oompressioeps and of Callo- 
chromis maorops, all of which are bigger than the 
Pleoodus. 

It seems very difficult to feed Pl. paradozus on 
earthworms, fish er or insects. As for Pl. 
straclem, we have unable to feed them on any- 


980 





Dentition and isolated tooth 
mes fier Poll IDL) 


К ‘thing aces qn ouis ОЁ live fish: When a Plecodus 
succeeds in attacking a fish, it pushes its mouth 
against the back of rta victim for a short while. Then 
it swims away, leaving в denuded spot. 

I nume MULA HR оошо роо 
-flash know how to escape the attack of Plecodus, and 
they are able to drive them away from their shelter. 
For le, we have never seen а Plecodus ‘scaling’ 
- & savorys Poll, though а frequent fish 
jn the Plecodus’ environment, ora labiatus 
or а Stmochromés curvifrons. Some other fishes swim 
away from в Pleoodus as soon as i$ appears (for 


, Lamprichthys tanganicanus). 
Р ОҒ the four species of Plecodus (Pl. paradowus, 
siraeleni, elavias, multideniaius) the first three were 
osught above a rocky bottom, the fourth one, above 
a muddy bottom, at oonsiderable depth (00 na). The 
first two are more littoral than Pl. elaeiae. Some- 


Н Thus it seams that adult 
Plecodus may secondarily turn to true carnivorous 
habi. - 

This peculiar way of feeding, so far as we know, 
has nob been described in amy marine fish, and the 
pe eo RUN ee cold ae voracious 

bits. However, the dentition of Plecodus, with 

powerful band-like teeth, 
E. uci e ME bd NL ad aed 
to that particular dist. 
G. MARLIHA 


N. LurmuP 
Institut pour la Recherche Scientifique en Afrique - 
Е Centrale, 
Laboratoire du Tanganyika, 
Uvira, Congo Belge. 
July 2. 
! Рой, M., Bull, Inst. Sci. Nat, Bolg. 94, 16 (1048); 98, 33 (1049). 





Occurrence of a Species of Ornithodoros in 
' Britain 


Waona visiting Puffin Island, at the north-east end 
of the Menai Straits (North Wales) on May 18, 1954, 
about a dozen of an tiak consisting 
of late nymphal stages and adults of both sexes were 
collected from under a stone in а dry part of the oliff. 
They possessed the movable cheeks to the camero- 
stome ; the legs, which were micromammilate, lacked 
dorsal humpe, and the disks on the dorsal surface of 
the body were large and conspicuous. They were 
identified as an Ornsthodoros species of the talaje group. 
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A critical examination ae ap 


VoL. 174 


as confined to the tropics 
and sub-tropios. So far as we are aware, & from, 
this oocurrenoe in Britain, the most northerly records’ 
of the species of the O. talaje group are from the 
Central and Eastern 


grea’ 
we had hitherto imagined. tie dae oes ти 
under stones some twenty feet above high-water ; 
mark in a well-defined sone of soft fossiliferous ^ 
caleareous shale which has been more extensively 
weathered and therefore recessed а foot or two 
ee 
stone. They ooourred in this dry region in company 
with the beetle Harpalus latus (L.), the bristle tail 
Petrobsus maritmus Ouds., the earwig Fi 
auricularia L., and the mite Molgus littoralis (L.). 


around the north-east 
Numerous lime- 


The numbers present on the island must amount 
to many thousands, for under small stones not more 
than six inches in diameter there were 10-100 ticks. 
The majority of these were in the adult stage, and a 


side adults during this second visit. r 
Although rabbits occur on the island, the main 
hosts were thought to be birds, and this was sub- 
of avian blood in the 


ectoparasites were some way Te- 
moved from any bird colonies, and in one or two 
instances the nearest nests on the same ledge were 
70 ft. away, although nests up the oliff face were 
probably fo further Shan 40 fi. Nesting sites near 
the tick sreas were examined, and one or two 
окоо No иын M ee 

herring gull. Many chicks of the 


to be seen. We have taken the opportunity of exam- 
ining the sea-bird oolamy on Bardsey Island, off the 
tip of Osernarvonshire, but no Ornithodoros were 
found. However, itis of lnbacest to cate What the 
ixodid tiok, омаи таа pars ы 
1877), which has hitherto bean recorded in the 
British Isles only from Ко a eat England, was 
common here in rough pastures. 

J. HOBART 

P. E. B. WHALLNY 


Agricultural Zoology Laboratory, 
University College of North Wales, 
Bangor. 
July 80. 
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A THE UNIVERSITY OF UTOPIA 


LTHOUGH the discussion on the adaptation of 
a university to the changing needs of the oom- 
munity, arranged on September 2 by Section 1, 
(Education) at the British Association meeting at 
Oxford, was somewhat circumscribed, the Section was 
well advised to raise a topic which has such general 
interest. The shortage of Boienoe teachers is only one 
particularly acute aspect of that general question. 
The expansion of technical and of technological 
education, and the supply of soientista and tech- 
nologista as well as of administrators for industry 
and elsewhere, are other aspects of the adaptation of 
a university to the needs of the community. The 
means we adopt for meetmg these changing needs, 
and the distribution of the nation’s resources at the 
various levels of educational activity, depend m turn 
on our view of the true functions of a university and 
the stage at which and the means by which admitted 
defects are best corrected. 

The British Association discussion was unrepre- 
sentative. Of ite two papers, one, by Mr. J. T. 
Christie, principal of Jesus College, Oxford, was oon- 
cerned with Oxford itself, as representing the two 
ancient universities. The other paper, read by Prof. 
F. A. Viok, in Prof. W. A. C. Stewart's absence, 
although concerned with what Sir Richard Living- 
stone characterized as the most interesting experi- 
ment in upiversity education in Britain, oould not 
claim, by iteelf, to be repreeentative of the modern 
university. It was lmmited to a factual account of 
the University College of North Staffordshire, and 
an appreciation of the experience of ite first four 
years, particularly with the fundamental idea of the 
exploratory foundation year. This is, of course, an 
attempt to broaden the range of academic courses, 
to meet the plea for more breadth which the Duke 
of Edinburgh, for example, voiced with such eloquence 
on his installation as chancellor of the University of 
Edinburgh. The important argument is, however, 
how and where the foundation for a broader education 
should be laid. The Duke of Edinburgh argued 
soundly that if narrowness begins in school it cannot 
be cured at the university or anywhere else. It is in 
school, he suggested, and not at the university, that 
the budding scientist should be helped, for example, 
to develop a taste for musio and the arta, and the 
young historian an understanding and reverence for 
science. Clearly Sir Edward Appleton does not stand 
alone in deploring as a retrograde step the removal 
of two such broadening subjecte aa history and 
geography as higher subjecta from the entrance 
examination to Scottish universities. 

Even if, however, we accept it as & proper respons- 
ibility for the university to encourage general study, 
apert from providing & rich diversity of all the 
activities which make up civilized life, tt should still 
be remembered that, as the title alone of a broad- 
sheet, “The Keele Experiment" (No. 372; October 
18, 1954), issued by Political and Eoonomic Planning 
reminds us, the University College of North Stafford- 
shire is only an experiment. For all the interest 
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taken in this experiment in the Dominions and in 
the United States, aa well as in Britain iteelf, it is 
far too early to form any opinion on the new type of 
university education provided at Keele. In ten or go 
years time, when there will have been more than в 
thousand graduates, it will be easier to see how the 
experiment is workmg. Meanwhile, this experi- 
mental basis makes a university college of no more 
than four hundred students completely unrepre- 
sentative of the 30,000 studenta m other modern 

English universities and university colleges, excluding 
` London; moreover, there was no contribution to the 
Britiah Association discussion from the University of 
London or the universities of Wales and Scotland. 

Mr. Christie, however, not only fairly represented 
the nearly 15,000 students at Oxford and Cambridge, 
but also raised some signifloant points. His paper 
left no doubt that both universities are changing 
under the impact of social as well as of economic oon- 
ditions, and that their growing dependence on State 
aid and the wider range of society from which their 
students are drawn involve problems and even 
threata to the performance of their funptions. Mr. 
Christie is satisfied that there is at Oxford still the 
right balance of arta and sciences to provide & back- 
ground for that wider informal education whioh is 
conducted by discussion and by livmg together in 
college. He indicated, however, that the university 
is increasingly concerned to meet the needs here of 
those students who come from homes with few 
books or cultural amenities, and that in these days 
an ancient university has perhaps & special respons- 
ibility for the preservation of the habite of oivilired 
interoourse, and the ideas of knowledge for its own 
sake and education for leisure. 

Such ideas are liable to come under pressure both 
from the demands of the State and from those of the 
individual who looks upon a university as being 
purely a means of training for в oareer. A university, 
Mr. Christie agreed, in a sense is always vocational ; 
but once we admit that its essential task is to train 
men and women for the community and m the 
numbers the community requires for particular 
purposes, we sre exposed to a danger of directed 
education which threatens the whole idea of the 
pursuit of knowledge for tts own sake. Mr. Christie 
firmly maintained that something more than the 
vocational idea is an essential element in the university 
ideal; but although he indicated clearly enough the 
danger that the вооа] climate may debese the idee 
of a university, he did not in this paper attempt to 
formulate any clear conception of the function and 
purpose of a university. 

A valuable contribution to that end is to be found 
in Dr. R. M. Hutchine’s ‘The Univerarty of Utopia’*, 
and ın the Sir George Watson Lectures on “The Idea 
of an American University" which he has ginoe 
delivered in Britain. Although Dr. Hutchins’s 
criticiam is directed at the university as it exists in 
the United States, much that he writes about the 
dangers of specialization, of State control and > 
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social and political oonformity has ite bearing on 
problems confronting universities in Britain to-day. 
The conception of the univerarty and its functions in 
the world to-day which he embodies in the description 
of the ideal university of Utopia is no less stimulating 
and provocative in the British context than m that 
of the United States. Dr. Hutchins aaks the right 
questions, and although we may not always in 
Britem give the same answers as are given in the 
United States, they are questions to which answers 
must be found before we oan wisely decide how far 
the expansion of unrversity or technological education 
should proceed, the right balance of studies in the 
universities, the distmbution of resources between 
university, teahnological and technical eduostion, 
the function of the universities in adult education 
and whether the attempt to secure greater breadth 
should be pursued in the achools or afterwards. 

What stands out most clearly from the discussion 
at Oxford, and also in the pictures which Dr. Hutchins 
gives both of the American university and of the 
University of Utopia, is the dependence of the 
university on the character of the society it serves. 
The greatest weaknesses of the American university 
stem, in Dr. Hutehins'a view, from weaknesses in 
American society. Mr. Christie similarly pointed to 
weaknesses in the ancient univermties of Britam 
which arise fundamentally from social conditions in 
the homes from whioh their students ard drawn. It 
is not primarily a matter of financial dependence, 
though that oan also play a part—and on it Dr. 
Hutchins makes some caustic comments. The real 
case for university autonomy les, in his view, on 
the proposition that societies require centres of 
independent thought and ariticiam if they are to 
progress or even to survive. 

The conception of & university as а centre of 
independent thought is, of course, not new; nor is 
it mconaistent with the conception of the university 
as & place of vocational training, at least in so far aa 
sovereign place is given to the educational rather 
than to the profeasional end. The conception of the 
university as a centre of independent thought, 
dedicated to the pursuit of truth by untrammelled 
thinking, by following the argument wherever it may 
lead, and meeting the critical encounter of other 
judgmenta, is implicit ın the view of the functions of 
& university as expressed by the University Grants 
Committee nearly twenty years ago. Unless the 
universities are so dedicated and independent, they 
cannot stimulate and train their studente “at least 
to think, and to think strenuously about the great 
issues of right and wrang, of liberty and government, 
on which, both for the individual and for the com- 
munity, в balanced judgment is essential to a 
rational Ше”. 

Discussions on industry and the universrties in 
recent years have made it unmustakable that such 
qualities of independent thinking are among those 
which industry looks for im recruiting university 
graduates, and the need for them in the Departmente 

of State from Ministerial rank downwards haa beem 
forcibly demonstrated of late. The question of the 
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true purpose of a university beara closely both on 
tho extent and the character of the vocational or 
professional education which a university should 
give. Dr. Hutchins, in depicting the University of 
Ktopia, seams to over-streas one aspect; but it 
should be remembered that he puts the right question 


first and also that in his Utopia much education or. 


professional training of university status, in the sense 
in which the word 1s commonly used, is carried out 
ип other institutions. 

If vocational education deflecta the university 
Krom rte primary funotion as & centre of mdependent 
thought, the imaginative pursuit of learnmg and the 
«quality of its vocational education will soon suffer, 
The University of Utopia rests on the assumption 
that there should be somewhere in the State an 
organization the purpose of which is to produce men 
who can think most profoundly about the most 
«mporbtant intellectual issues; and Dr. Hutohms, 
oointing out that this implies that unpopular opinions 
are likely to be heard in the university from time to 
“ime, insiste that such а university can only function 
if ite nature and purpose are clearly understood by 
xhe oommunity. No one who haa followed the post- 
war discussions on university development or the 
»xpansion of higher technological education in 
Britain can fail to appreciate the soundness of this 
sargument. 

Dr. Hutchins goes оп to suggest that the first step 
towards olanfymg the popular conception of the 
purpose and functions of a university is to exclude 
Erom the university those activities which are not 
p. to it, which prevent understandmg of the 

ction of the univeraities, and which create con- 
Wumon in regard to it. There may be little danger in 
“Great Britain of eccentricities in regard to degree 
subjects, of which Dr. Hutchins gives fresh examples ; 
Wbut some of the proposals in regard to technological 
»duoation go far enough in that direction to prevent 
any self-righteousness. What is important to ramem- 
Boer is that, as Mr. N. G. Fisher pointed out at в 
weooent oonferenoe of the British Association for 
Mommercial and Industrial Education, the univer- 
sities are already subjected to pressures from studenta 
pond the parenta of students towards vocational 
»ducation, or even training, which could easily divert 
hern from their true function. Unless that task of 
educating publio opinion as to the true function of 
wheo university is undertaken vigorously and oon- 
Minuously, there is real danger, not so much that 
minsuffloient public funda will be forthcoming for the 
iversities, as that the universities will find their 
Beachin so croumsonbed by vocational demands 
mhat it 1 conceived solely m terms of qualifloation 
=от в career. 

Fortunately, in Great Britain the universities are 
ati in a key position. to influence the social pressures 
mihat shape them, and Dr. Hutchins’s book is primarily 
of value as a reminder of the urgency and importance 
3f that responsibility. The task is indeed being 
<andertaken. Sir Hector Hethermgton’s Essex Hall 

Lecture last year on ‘The Social Function of the 
University”, like the reporta of the University 
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Grants Committee, are mportant oontributions to 
that end, and it is worth noting that Sm Heotor 
essentially endorses Dr. Hutehins's criteria as to the 
fitnees of a subject for university study, or indeed for 
study аё any level in an educational system : it must 
have intellectual content in its own right. 

The point is worth emphasizing again, because it 
bears closely on the expansion of technological 
education also and on the balance between that and 
technical education. Clear ideas aa to the proper 
content of university and technological education sre 
essential if standards are to be maintained and our 
limited resources of teachers of science and tech- 
nology deployed to provide for the output of scientiste 
and technologists which the interests of Britain 
manifestly demand. The recent conferences on 
industry and the universities arranged by the Federa- 
tion of British Industries have fully endorsed tho 
view set forth in the last quinquennial report from 
the University Grants Committee, namely, that в 
university has not fully discharged ita obligations 
unless its teaching is so designed as to ensure for 
all of ita students who use their opportunities the 
chance to become, in Mill's words, '"oapeble and 
cultivated human beings". Nevertheleas, much more 
could be done by both parties to those conferences, 
and probably also by the Parliamentary and Soiontiflo 
Committee, to put such ideas before Parliament and 
the public in general. 


MICHAEL SERVETUS, 1511—53 


Michael Servetus 
Humanist and Martyr. By John F. Fulton. (With 
& inia iy en of зв works and census of known 
copies, by eline E. Stanton.) Pp. 98+9 plates. 
(New York: Herbert Reichner, 1958.) 8.50 


Michael Servetus 
A Translation of his Geographical, Medical and 
Astrological Writings, with Introductions and Notes. 
By Charles Donald O'Malley. (Memoirs of the 
American Philosophical Society, Vol. 34.) Pp. 208 + 
5 plates. (Philadelphia: American Philosophical 
Society, 1953.) 8 dollars. 

ST over four hundred years ago, Michael Servetus, 

condemned by Calvm, was burned at the stake 
in Geneva because he had dared to regard the his- 
torical interpretation of Jesus as infinitely superior 
to the complex subtleties of the Trmity. But this 
original definition of the Unitarian belief is not the 
chief reason for the high place of Servetus in history. 
He is remembered to-day mainly as the discoverer 
of the pulmonary orrculation. His anatomical know- 
ledge was sound, and he not only discovered that 
the blood circulates through the lungs in passing 
from the right to the left side of the heart, but also 
he came very near to the anticipation of Harvey’s 
discovery made in the following century, when he 
explained that “vital spirit is then transferred from. 
tho left ventricle of the heart into the arteries of the 
whole body”. Those remarkable statements attracted 
little notice at the time, because they were buried m 
the pages of the famous theological work, ‘‘Christian- 
immi. Restitutio”, of which only three copies escaped 
destruction, and which, as Dr. O. D. O'Malley states, 
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is the book which helped to bring about ita author's 
death but has also to keep his name alive. 

This mixture of theology and physiology in & 
mngle work may appear strange to us in our own 
time of extreme specialism. We must recall the fact 
that the medieval mind was at least versatile, and 
that Servetus was more interested in the blood- 
stream aa & vehicle for the soul or spiritus, rather 
than ва a physiologiqal phenomenon. The fact that 
an Arabio writer of the thirteenth oentury, Ibn 
an-Nafis, whose manusoript was disoovered only in 
: 1924, had grasped the idea of the lesser circulation, 

does not detract from the achievement of Servetua, 
who was probably unaware of this work. The 
question of priority is further complicated by the 
accounts of the orrculation, by another 
Vi in 1556, and by а successor of 
esalius at Padua, Realdo Colombo, in his “De re 
 &natomica", 1559. Those descriptions may well have 
been baged upon the work of Bervetus. Remem- 
bering his fate, the writers would hesitate to acknow- 
ledge the source of their information. At all eventa, 
the discovery remained obscure for long, and Harvey, 
seventy-five years later, appears to have had no 
knowledge of Servetus. 
All these questions are concisely discussed by Prof. 

J. F. Fulton in his admirable biography of Servetus. 

After due reference to the in igations of Galen 
' and of Vesalius, as a background, f. Fulton dia- 
cusses the career of Michael Servetus, on the basis 
of the comparatively slender evidence available. 
Studying at the universities of Saragossa and 
Toulouse, he led a ing life, and we find him 
at Bologna and Baale, at Lyons and Paris, and 
lastly, to his undoing, at Geneva. His first two 
tracts on the errors of the Trinity, “De Trinitatis 
Erroribus” (1532) and “Dialogorum de Trinitate” 
(1533), shoaked Catholic and reformer alike ; so muoh 
so that for the next twenty-five Servetus 
assumed the name Michael Villanovanus, after the 
town of Villanueva in Spain where he had spent his 
early years. 

In Lyons, Servetus translated Ptolemy's ‘“Geo- 
graphy”, which had been a standard work since the 
second century, and added original material of his 
own. His estimate of the Boote в worth quoting: 
“They are brave in war, very enduring of hunger 
and lack of sleep, of pleasing manners, but very 
lacking in sophistication. They rejoice m falsehood, 
nor do they cultivate peace as the English”. Dr. 
O'Malley has given us excellent translations of this 
and other works of Servetus. Among them is “In 
Leonardum Fuohsium Apologia” (1588), in which 
Bervetus champions Symphorien Champier of Lyons 
m the equally eminent physician Leonard Fuchs 

Tubingen: ther quarrel relating to the differmg 
views of the Greeks and the Arabiste, whether the 
new disease of syphilis was the lichen of Greek times, 
and sundry other matters. 

Servetus’s work on the syrupe (a generio term for 
many of the remedies of his time), "Syruporum 
Universa Ratio", dated 1587, accounts for more than 
half the pages of Dr. O'Malley's book. It deals 
extensively with Galen’s views on digestion, ог con- 
oootion, ag he called rt, and on the routine use of 
purgatives ва ап aid to health—a procedure followed 
for centuries and not altogether extinct to-day. The 
- Discourse in Favour of Astrology, “Disoeptatio pro 
Astrologie" (1538), shows that Servetus retained the 
medieval outlook. His translation of the Bible, 
issued in 1542, probably led Servetus to restate more 
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strongly than ever his heretucal views regarding the 
Trinmy, in his “Ohristianiam: Restitutio” of 1553, 
which led во swiftly to his death as a martyr. 

The origmal editions of the works of Servetus are 
extremely rare, and the preparation of translations, 
and of a bibliography, must surely have been very 
hard tasks. Those tasks have been well performed, 
and Miss Stanton deserves special praise for a biblio- 
graphy whioh presented such unusual problems. 
‘These two books, which have been reviewed together, 
do not conflict in any sense, but each в the com- 
plement of the other. Together, they form a worthy 
memorial to a gallant and tragic spirit who deserves 
to be remembered four hundred years after hie 
untimely death. Doveras GUTHRIE 


THE RIGHT TO DISSENT 


Freedom, Loyalty, Dissent 
By Prof. Henry Steele Commager. Рр. x+099. 
(London: Oxford University Press, 1954.) 88. 6d. net. 
IKE Prof. A. Maobeath’s plea for heretios at the 
Britiah Association meeting in Belfast, the five 
eaga ys collected in this volume develop the pragmatic 
argument that the right to dissent, even to be wrong, 
ig an imperative neceasity for a society in whiab 
science or any other creative activity is to flourish. 
The several the neceasity of freedom and of 
experimentation, free enterprise in ideas, guilt by 
association, who is loyal to America !—are linked by 
this argument, that to preserve and encourage the 
exercise of freedom of inquiry, investigation, dissent 
and association, whether in education, ваіепое, 
literature or politica, is not an abstraction or luxury 
but a first condition of the survival of a democratic 
society ав it is understood m Great Britain or the 
United States. 

Prof. Н. 8. Commager’s essays are addressed to an 
American audience, but quite apart from the evidenoc 
they afford that there are those in the United State 
iteelf who have a national audience and are not afraid 
to attack MoOarthyiam, his refreshing defence ой 
intellectual freedom will appeal to all scientista whc 
weloomed Prof. Macbeath’s forthright words. In the 
accents of Mill rather than of Burke, he argues for 
the encouragement of the experimental attitude in 
science, because “if we create a climate of opinion in 
which scientists fear to be bold and original or if we 
require that they work only on projects that appear 
to be of mmediate importance to us, we shall endl 
up with scientiste and scientific knowledge madequate 
to the tasks that we impose n them", Similarly, 
ho arauen shai willie Ко ош io охрана 
politics, the polrbioel system will prove e 
the demande now made upon it. Without x 
for the scientist, the scholar, the oritio, without the 
open mind in politios, m eoonomiog, in internationa. 
relations, even in the realm of morals we forfeit alike 
security and the ability to adapt ourselves to new 
demands or new aituations. 

Prof. Commager, no more than Prof. Macbeath, is 
not advocatmg license. He recognizes that there 
must be limits on liberty, as there are limits on 
authority. Here again, the appeal is to the practical, 
not to the constrtutional or to natural righte. Тс 
draw the lme between the exercise of freedom and 
the lmmrtations on freedom is one of the most delicate 
tasks of stateamanship and philosophy, and the 
governing factor he suggests is that no society oar 


November 20, 1954 


afford the cumulative оовів of the intimidation of 
thoughtful and oritical men and women. Seourity and 
progress are most likely to be achieved by a govern- 
ment which scrupulously protects and encourages 
complete freedom of thought, expression, oom- 
munioetion, investigation and critiosm. “А society 
that attempts to put education and science and 
scholarship m strait jackets will find that in strart 
jacketa there can be no movement and that the 
result will be intellectual atrophy.” 

But Prof. Oommager does not merely attack. 
When he touches, for example, on the questions of 
loyalty and the right of association, he raises iasues 
that run far wider than the activities of MoCarthy 
and whioh oall for examination in & British context. 
The divorce or gap between membership and 
responsibility is already scientific 
societies ш Britain, and в. implications of Prof. 
Commager's oomment here merit examination. What 
he writes further about the way in which a blow at 
the princrple and practice of voluntary association 
endangers the working machinery of democracy 18 

rted by the whole argument of such в book as 
C. D. MoIver's “The Ramparts We Defend", or the 
late Lord Lindsay of Birker's writings on democracy. 
Onoe the notion that joining an organization may be 
dangerous is firmly established, all organizations or 
institutions will be affected, whether of science, the 
professions, education, the arte or government iteelf, 
and в fatal blow may well be dealt to the functioning 
of those communal groups in which, in the oom- 
plexities of to-day, individual men and women 
Pieres fnd for self-expression and 
r influencing evente. Gratitude for a lucid restate- 
ее 
courageous attack on illiberalism should not be 
allowed to lead to the challenge of this book being 
ignored, or prevent an examination of exactly 
why the pragmatic tradition proved too weak to 
inhibit the growth of MoCarthyism. Why this 
retreat from reason ? R. Выантмлм 
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DETERMINATION OF. CRYSTAL 
STRUCTURES 


The Determination of Crystal Structures 
By Dr. H. Lipson and Dr. W. Cochran. (The Crys- 
talline State—Vol. 8.) . ix+845+9 plates. 
(London: 9. Bell and Sons, Ltd., 1953.) 50s. net. 

OME orystals seem most reluctant to give up 

their secrete. Though they are easily persuaded 
to yield more than enough data for them structures 
to be found, yet with a perversity inherent in their 
very nature, they scramble it first. The problem 
thus presented to the X-ray crystallographer resem- 
bles a jigsaw puzzle of several hundred pieces each 
bearing the same pattern on both Ив sides, arid he 
must decide where each piece belongs in the picture 
and whioh way up it should go—often indeed without 
any clear idea of what the picture will prove to be. 
This ambiguity, which conceals such valuable prizes, 
has called forth great Ingenuity, especially during the 
pest few years. The attack has been systematized, 
and this book is & manual of both strategy and 
tactios, the first, in fact, to be devoted so fully and 
exclusively to that end. 

The authors that a set of intensities 
has been measured on some arbitrary soele, and 
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addreas themselves to the mterpretation, or the 
finding of a structure which not only makes chemical 
sense, but is also capable of refinement. This oocupiea 
four chapters. The refinement and the precision 
ultimately achieved are discussed in another chapter, 
while the first four are devoted to a detailed dis- 
cussion of all the principles and computational 
routines which comprise the mam tools of the 
structure analyst. 

The volume lacks nothing of the high standards of 
scholarship and presentation that distinguished rte 

but its compilation has presented the 
authors with problems peculiar to this volume. Like 
painters busy on the portrait of an active child, they 
found their subject just would not mt still. Of the 
800 references, 148 relate to the years 1948 and 
onward (three of them in 1953), which are the years 
in which the book was prepared. This does not imply 
a neglect of earlier publications, but is & fair indication 
of the spate of work with which the authors had to 
contend. One would have been satisfied if they had 
only harvested this proliflo crop. They have, how- 
ever, done much more. The crop has been threshed 
and assessed, antl at every turn valuable comments 
are given from their own i on the best ways 
of handling each different method: these are the 
tactios which so rarely find their way into the 
original literature. 

Both the authors are well known to orystallo- 
graphers as pioneers who have contributed sub- 
stantially to this subject, and as writers with a clear 
and easy style. Ther practioal outlook has not 

them from inoluding results which, 
although of no practical utility, have thrown valuable 
light on the subject. They have effected valuable 
economies by referring freely to Vols. 1 and 2 of the 
series and to the "International Tables”. In only 
one place (in the early of Chapter 2) do they 
seem a little undecided about the level of experience 
expected from the reader, for though on one hand 
the symbols (graphic and Hermann-Mauguin) for 
screws and glides are Introduced without explanation, 
yet it was apparently deemed necessary to deduce 
ab initio the systematic absences they produce. Tr 
great care has obviously been taken in the 
reading, for very few misprints have been found an d j 
of these, only one, a tangle of signs in the last 
equation on p. 80 and the first on p. 81, involve 
more than a momentary interruption of the reading. 

The publishers, too, share in the oredit for this 
Boake in tro ways especially. First, it was decided 
to mulo Mie bok odi up to the end of 
1952, but the rapid and continued development of 
the subject could have made the book largely out of 
date at the time of ita appearance had the publishers 
not co-operated so well. Secondly, the authors use 
somé innovations in the numbering of figures and 
equations and in their combined author-index and 
bibliography. These are, as the authors hoped, a 
great help to all who will wish frequently to consult 
the book, but it is evident that it mvolved both the 
authors and the lishers in considerable extra 
work. They must congratulated that the i 
ment was made and was not allowed to delay the 
ap ce of the book. 

volume is freely illustrated and will stand up 

to all the hard wear it ів sure to get. Ita price is 
reasonable if judged by modern standards of size 
and ity, but is very reasonable if judged by ita 
and the wealth of material that has been 

packed into it. It is oertain that this book will 
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stimulate yet more work, so that rb will con- Beoondary i are described generally and 
siderable on in its second edition. It is at  inolude ids donis se hase star, open. dola, un- 
present enough to permit of such expansion, Dado tar: two-phase with single- 


and the foundation already laid should be ample to 
carry it. Anyway, by the time the second edition 
appears, these copies will be due for honourable 
retirement ; they are not likely to get much peace 
unti] then. D. Roczrs 


THE SYNCHRONOUS INDUCTION 
MOTOR | 


The Synchronous Inductlon Motor 
By J. Griffin. . 186. (London: Macdonald and 
Co. (Publishers), Lid., 1954.) 188. net. 


OTATING electromagnetic machines form в 

family of machines in which a fleld-producing 
element and в curren’ element react in such 
а way as either to convert electrical into mechanical 
energy or vice versa. The different methods used to 
activate the elements give rise to the various types 
of machines and include the use of direct or of 
alternating current and, in the latter oase, of supply 
by direct connexion or by induction. Most types 
Maintain the same methods during running as during 
starting, and their behaviour under both conditions 
of operation can be understood from consideration of 
the basic charactermtics of their individual types. 
But the synchronous induction motor embodies the 
characteristics of two fundamentally different types : 
one, the induction motor, actuates both elements 
from а single source; the other, the synchronous 
. motor, uses two different sources to energize the 
elements. One difficulty presented to the student of 
“this machine is in understanding how the transition 
from induction motor to synchronous motor occurs, 
and how it will affect the machine in its ability to 


'- pull into synchronism; and another is in appre- 


ciating the effect of direct current flowmg in 
Кс ын winding &nd producing & magnetio 
fi А 


The author of this book treats these problems іп a 

ical manner, and his review is materially helped 

. the co-operation of manufacturers, who have 

provided the material for the many plates with 

which the book is illustrated. Mr. L. H. A. Carr, in 

a foreword, роіпів out the value of a book which 

секта ee ee 

mg power-factor control and to 

e theory of the cylindrical rotor type of 
nu machine. 

In the introduction the author pays tribute to the 
Swedish inventor Danielson, who b t out the 
motor m 1900, and gives in an appendix в trans- 
lation of an article in Hlektrotechntschs Zeitschrift 
(December 26, 1901) by Danielson. A chapter is given 
to methods of starting, and some important pointe are 
made such as the necessity on the grounds of tem- 
perature rise to limrt horse-power output demands 
when over-exciting the machine for power-factor 
correction. There are useful chapters on synchronous 
motor theory and an the economics of power-faotor 
correction, and the effect of first cost is well discussed. 
Overload capacity, automatic control and electro- 


dynamio braking are adequately and simply described. 


um eas setae mper; the general theory conoludee with 
& comprehensive treatment of the problem of the 
exciting current and ite oeloulation. A brief chapber 
on the salient-pole synchronous induction motor is 
interpolated, presumably for purposes of comparison 
of ormanoe, and the book concludes with details 
les of general construction. There are a 
useful bibliography and a good index. 
‘ Н. M. CLARES 


A MODERN VIEW OF INORGANIC 
CHEMISTRY - 


Comprehensive Inorganic Chemistry 

Edited by Prof. M. Cannon Sneed, Prof. J. Lewis 
Maynard, and Prof. Robert О. Brasted. Vol. 1: 

Principles of Atomic and Molecular Structure. By 
W. N. . Theoretical and Applied Nuclear 
Chemistry. Ву Р. R. O'Connor. The Actinide Series. 
Ву G. T. Sæborg. Рр. xi--232. (New York: D. 
Van Nostrand Company, Ino. ; London: Macmillan 
and Oo., Ltd., 1058.) 35s. net. 


HERE oan be many plans for the writing of 
books. In this case different authors have oon- 
tributed separate sections, each of which is, in ite 
own way, oomplete within itself and relatively 
шери o£ she ойга, In such circumstances, 
one might sak whether the choice of articles is the 
best and whether any given topic has been developed 
in the most suitable manner. 
The introductory section to the first volume of 
this series, by William N. Lipscomb, deala with 
principles of atomio and molecular structure. Dis- 
cussion is restricted to extra-nuclear properties such 
as electronic structure, chemical bonds and structures 
of molecules and crystals. The material is very well 
presented in a space of eighty pages, an impression 
of completeness having achieved by strict 
adherence to the main theme. The second chapter, 
on theoretical and applied nuclear chemistry, by 
P. R. O'Connor, also eighty pages in length, includes 
& useful account of elementary particles, nuolear 
structure and radioactivity, followed by & discussion 
of methods of radioisotope production and applica- 
tions to chemical problems. The last chapter, on 
the actinide series, haa been written by Prof. G. T. 
Seaborg. It is, of course, authoritative, and extremely 
well presented, although perhaps written with rather 
more bias towards the radiochemical point of view 
than is necessary in a volume on inorganic chemistry. 
This criticiam is one which t be levelled at 
the volume as a whole. The development of atomic 
energy has undoubtedly led to a great development 
in radiochemistry, and it is a good thing that this 
aspect of Inorganic chemistry should be well to the 
fore in a modern treatise. If it seems to have been 
overdone in this Instance, ib ia probably because the 
volume has the character of a oollection of inde- 
pendent review articles rather than that of a really 
cohesive treatise. On the other hand, it must not he 
denied that the system has ite merite, particularly 
when the stendard of the individual articles is as 


good ав in the present instance. The book should, 
therefore, be received by students and research 
workers alike. R. SPHNOE 
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Infrared лор Чоп Spectra of Sterolds 

An Atlas. By Konrad Dobriner, E. R. Katzenellen- 
bogen &nd R. Norman Jonee. Pp. xlv.-209. (New 
York: Interscience Publishers, Inc.; London: 
Interscience Publishers, Ltd., 1958.) 11.50 dollars. 


SUALLY infra-red spectra are duplicated or 
printed separately as in the American Petroleum 
Institute spectra of hydrocarbons, but occasional 
attempts have been made to provide collected 
in book form. Nothing comparable with the 
present atlas in quality of spectra or wide range of 
comparatively inaccessible compounds has, however, 
previously 4 At first sight, the atlas seams 
highly p but since 306 spectra are presented 
the cost only works out to about 34. each, which 
compares favourably with, say, American Petroleum 
Institute spectra. It is obviously & great convenience 
to have spectra m book form, neatly classified, and 
16 ів probable that in years to come every department 
of organic chemistry wil possess rows of volumes 
similar to this. 

Each spectrum in the atlas has been obtained 
under the supervision of the authors with 1—5 
of material diasolved m carbon disulphide, Dai on 
tetrachloride or chloroform. By uamg a double-beam 
instrument with a variable-length cell m the oom- 
parison beam, the solvent absorption has been 
practically elminated. The l regions covered 
are 1,800-1,880, 1,480-1,300, 1,400—850 and (in 
twelve oases) 3,700—2,800 cm.-1. Even with steroids 
differing only in some minor point of structure, the 
spectra are distinct although the spectral differences 
may be quite small. 

This work was started аз an aid to cancer research 
by the late Dr. K. Dobriner. It is & matter of great 
торор that the death of this investigator haa removed 

a distingumhed pioneer from an mportant fleld, but 
this well-laid foundation will certainly be used to 
great advantage by others. A. E. MARTIN 


Time Counts 
The8tory ofthe Calendar. By Harold Watkins. Pp.xi+ 
2/74. (London : Neville Spearman, Ltd., 1954.) 15s. net. 
HE first portion of this book gives a brief 
history of the calendar up to the time of the 
introduction of the Gregorian Calendar into Great 
Britain in 1752. If there is в second edition, the first 
chapter, which is based on the unacceptable theories 
of Hoerbiger and Bellamy, should be omitted. 

The main part of the book is concerned with the 
various proposals that have been made for the 
reform of the Gregorian Calendar and, in particular, 
with the advantages of the scheme advocated by tho 
World Calendar Association. A proposal in favou. 
of the adoption of the World Calendar has recently 
been brought before the Economic and Social Council 
of the United Nations Organization by the Govern- 
ment of India, which is ooncerned with rectifying 
the complicated calendar situation in India, where 
many different calendars are in use; India would 
like, at the same time, to remove the illogicalities 
and inconveniences of the present calendar. 

The Economic and Social Council at its meeting 
in Geneva at the end of July decided, by & unanimous 
vote, to refer the question of the reform of the 
calendar for study by the governments of the world, 
with the view of ita discussion at the nineteenth 
seasion of the Council next year. 

The fixing of the date of Easter is a separate 
question. The moonveniences of the date of Easter 
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wandering over a period of thirty-flve days are 
widely felt, and the adoption of the World Calendar 
would greatly facilitate the fixing of the date of 
Eaater. H. 8. J. 


Lower Tertlary Foraminifera of the Qatar Peninsula 
By Alan Hilder Smout. Рр. ix+96415 plates. 
(London: British Museum (Natural History).) 45s. 

HE title of this monograph obscures the fact 

that is is essentially a study of the Rotaliidea, 
almost half the contenta being devoted to an account 
of the structure and evolution of the group, the 
remainder to systematics. Dr. А. Н. Smout demon- 
strates that the rotaliid test is formed by ‘‘instars’’ 
of successive laminm, each of which totally encloses 
the whole of the previously formed test, so that in 
Nummulies, for example, the test is constructed 
from a series of ‘‘chinese-box lamins’’ and not, as 
previously thought, from a spiral chevron of shell 
material. 


Evidence from physiology and fossil morphology, 
influenced by D’Arcy Thompson’s “Growth and 
Form", is synthesized into & persuasive morpho- 
genical argument. Conviction that direct adaptations 
are le as & result of physical difficulties imposed 

saroode by increase in giro of the test leads to 
& limited Neo-Lamarckian interpretation, the author, 
however, bemg prepared to allow normal giis 
factors to fix and translate the acquired o T 
into the eerlier stages of succeeding ontogenies. The 
systematics are concerned with a revised classification 
of the Rotaliidea; the erection of & new super- 
family, the Discorbidea ; and a description of roteliids 
and a few associated forms from borings in north- 
east Arabia, including three new genera, Diotyo- 
камта, Kathina and .Daviesina, seventeen new 
species, and two new varieties. 

ee mon ph, whioh is beautifully printed and 

fells dence to be much more widely read 
ер. НЕН be expected from its generalized title, 
since the views expressed are fundamental to 
adequate appreciation of the structure and morpho- 
logical evolution of the larger foraminifera. 


The Geology of South Afrlca 
By Dr. Alex. L. du Toit. Edited апа prepared for 
publication by Dr. 8. Н. Haughton. Third odition, 


revised and enlarged. Рр. xiv+611+41 plates. 
(Edinburgh and London: Oliver and Boyd, Ltd., 
1954.) 638. net. 


НЕ Jate Alexander du Toit’s ‘Geology of South 
Africa" first appeared in 1926 (Nature, 118, 
665; 1927) and was followed by а second edition in 
1939. Du Toit himself had almost finished the text 
of this new revised and edition at the time 
of his death in February 1948. The task of com- 
pleting the revision, with the aid of certain notes left 
among the author's papers, and the preparation of 
ee ee ae ee 
le hands of Dr. 8 Haughton. 
the text has been left easentially ın the state 
in which the author prepared it, attention has been 
directed, by means of footnotes, to later work by 
South African geologists ın which views have been 
expressed, particularly on problems of correlation, 
that differ materially from those of the author. The 
coloured geological map that accompanies the volume 
has been completely revised and redrawn under Dr. 
Haughton’s supervision. Geologists everywhere will 
welcome the new edition of this standard and 
authoritative work. 
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"By Dr. J. C. KENDREW and Dr R. С. PARRISH* 


Medical Research Council Unit for the Study of the Molecular Structure of ре Systems, = 
Cavendish Laboratory, Cambridge TC 


AND 7 
Pror. J. А. MARRACK and Dx E. S. ORLANSt+ Д 


Department of Pathology, University of Cambridge ud 


Crystallographic Aspects 


OGLOBIN is in many ways & very suitable 

protein for X-ray crystallographic studies, but 
Bite Ho а ey ROO км Me 
із difficult to сгувівПіже when obtained from the 
more common domestic animals. кыша 
of leas easily available animals—in particular the 
whalee—we have found a number of new crystal 
forms of myoglobin, some of them very readily 
prepared. The main of this survey was to 
rrt dei perce Ht Si detailed study by X-ray 
diffraction, and &eoounts of such studies will be 
. published elsewhere ; however, ‘the distribution of 
these forme among the species we have examined is 
Also of interest from the point of view of species 
speoiflotty and zoological relationship, and in the 
- light of immunological studies described in the 


m second part of this paper. 


` the myoglobin was a modifloation of that 








minced tiasue with~ ice-cold water, and removing 
other proteins by treatment with lead acetate and 
by repeated tion from ammonium sul- 
hate and from concentrated phosphate buffer. 

tion may be effected by salting-out from 
either of the latter media. 

By methods of this kind, varying in detail from 
species to species, we have found some dozen orystal 
forms of myoglobin, all of which have been studied 
by X-ray methods. Of these (see Table 1) only the 
following have been previously described: horse 
myoglobin (&ype O), see Kendrew* and Kendrew and 

Trotter’; finback whale myoglobin (type F), see 
Schmid’ and Kendrew*. Blue whale of 
type E were first prepared by Dr. J. Keilin in 1951 
and examined ically by one of us’. 


The orystals of tortoise and carp myoglobins were 
first prepared by Hamoir* and Renard’, and those 
used by us for X-ray analysis were made from 


Table 1. Trem OF Мүостовги ORYSTiL 


















gar gh rear el mis obiatned fror tortowe tortoise (T'satwdo graeca), with 
Ё = 105°; distribution of intensitas ie faidy similar to that of typo A. А 
In addition, one ahrmkage stags. 
in кйш, due stage. | 
In three stages. 
In searching for ising sources of myoglobin, 
we have mainly investigated aquatic and 


birds which spend & good deal of time under water ; 
the skeletal muscles of such animals often contain во 
much myoglobin that they are almost black in colour. 
We have found that whales (especially the sperm 


` particularly rich sources; on the other hand, а 
of d meet (kindly sent to us from 

© feinen of dugong B. Pringle) was very pale and 

contained little myoglobin. 

The procedure used for extracting and purifying 

: by Morgan}, Theorell and de Duve*, and Schmid’; it 

consists in cases of exirecting the myoglobin from 


* Merck Post-Doctoral Fellow of the U.S. National Research Council 
at the Oavendish Laboratory, Cambridge, 1062-54. 


t Holder of а Post-Doctoral Fellowship of the U.S. Pubis Health 


Сей dimensions (wet) 
: b e 8 
1 HOA ЗІЛА SBA  1055* 
4 439 402 ШЕ: : 
i 57-8 30:8 57-0 ut 
2 87-7 29-6 57-1 119° 
&- | 677 $96 1062 т 
4 570 950-8 106 0 91* 
4 352 60-4 76-6 бен 
18-16 | 1445 37:7 107-5 : 
4 974 39-8 415 
8 483 803 78-5 д 
4 106-4 391 453 
P2,2,8, (1) 4 94 5 58-3 455 
P2,2,2, 4 њо 465 51-7 











Pf, and latiioe dimensions 
stags of this latio was o 


в ¬ 04:3, b = 30 = 364 
3 2, о Aw 


material supplied by them. Besides all these, the 
myoglobins of a number of species, including cow, 
man, am, mule and pig, have been i by 
Roasi-Fanelli, Roche, Vieil, Drabkin and 
their associates ; we have omitted these from present 
consideration since in no case have they been studied 
by X-ray methods. 

We find that several different types of orystal may 
sometimes be derived from the same species of 
animal (see Table 2); often different forms are 
obtained according to the salt used for precipitation 
(for example, sperm whale gives type 4 in ammonium 
sulphate, type B in phosphate), while sometimes 
different derivatives of the protein crystallize in 
different forms (for example, myoglobin of gentoo 
penguin; as metmyoglobin in phosphate this gives 
type G, ва imidazole-myoglobin ib gives type H. In 
ammonium sulphate ihe met-oompound refused to 
oryBtelhre, while the imidazole derivative gave 
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Table 2 DISTRIBUTION OF TYPES OF MYOGLOBIN ORYMTAL 











Oross-reaction 
| " with &n&- 
Types sperm whale 
orystal observed myoglobin 
s 
Оштон 
Odontooesti (toothed whales) 
Phyester ogtodon 
(sperm whale) A B +++ 100 
phoosena, 
(common porpotse) A B +++ 85 
truncatus 
(bottle-nosed dolphin) ++ 
oet (whalebone 
weso Dus 
(bice whale) (Ot D,E \+++ (66) 
whales 4 F 
( SUN (4) + (85) 
sel whale) A +++ 36 (90) 
esser rorqual) A +++ 
(humpback whale) D +++ 88 
hoos 
(common seal) О + 
( sea-ionY* + 
OTHER ORDERS 
Bewus onbellus (horse) 9 
Такао grasos (tortoise) 4 (2) 9 
уо Sangin) ' ©,Н.1| 0 
Cyprinus carpio (carp) 3 0 














x r Orya la opere but 50 sinal or X-ray annys, 
+ Oryatals of this form rarely obtained. 


crystals of type J). On the other hand, we sometimes 
obtamed virtually the same orystal form from two or 
more different species; by this we mean that the 
lattice dimensions were nearly identical, and the 
intensities of corresponding X-ray reflexions difficult 
to distinguish. In some cases (for example, type A) 
the resamblanoe is very close indeed ; in others there 
may be liable changes in cell dimensions (for 
exe im type O, where horse myoglobin crystals 
have b = 30- ‘8 А. and seal crystals have b om 20-0 A), 
though the resemblance is unmistakable. 
Tortoise myoglobm provides an example of a more 
distant relationship, its orystals showmg a definite 
resemblance to orystala of type А but nothing 
approaching an identity ; tortoise myoglobin crystals 
stand m the same sort of relationship to type A as 
would a shrinkage stage, if one were known. Crystals 
of type О form а most interesting group; as has 
been indicated in a recent paper’, horse myoglobin 
generally forms peeudo-orthorhombio having 
four molecules ш the unit oell, this ent 
being derived by inversion of alternate sheeta of 
molecules from a rare monoclinic form (two mole- 
cules/oell) obtained on one occasion only*. In the 
common seal as well we obtained two related 
forms: by orystallization from phosphate & mono- 
clinio 2-molecule form olosely resembling monoolinio 
horse myoglobin, and from ammonium sulphate a 
new face-centred 4-molecule monoclinic form derived 
from this by simple translation of alternate aheets of 
molecules in the b-direction instead of by inversion. 
The Patterson projections of these forms confirm 
these relationships, which will be discussed in detail 
elsewhere. 

The close resemblances between certain arystal 
forms of myoglobins from different species provide 
justification for a comparative study of myoglobin 
structure using different types of crystal. The 
myoglobin molecules in sperm whale, in porpowo, 
and in four Balaenopiera species, all of them orystal- 
hzing in type А, must resemble one another ex- 
tremely ae. todeed, from the still rather 
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crude point of view of the X-ray analyst, one oan 
certainly regard them as identical. These facte, 

taken together with the polymorphism of myo- 
globi from whale and porpoise (types А 
and B), of blue whale ( A, D and E), and of 
finback whale (types 4 and F), mean that from this 
point of view we are entitled to assume the virtual 
identity of the myoglobin molecules present in types. 
A, B, D, H and F, and to make comparative studies 
of these forms. Type O (horse and seal), types G, 
H, I (gentoo penguin) and type J (carp) still lie 
outaide this system. In the absence of complete 
chemical analyses we cannot do more than guess at 
reasons for the slight but observable intensity 
differences between the diffraction patterna of, for 
example, type A orystals from different species ; 
they are, however, of a magnitude which would be 
accounted for by differences of one or & few side- 
chains in the molecule. In monoclinic sperm whale 
myoglobin, differences of the same order of mag- 

nitude have been produced artificially by attaching 
an imidazole molecule to the hem group prior to 
crystallization; but even во small an alteration 
in the molecule can sometimes produce a more 
extensive ahange'in orystel habit. Thus in ortho- 
rhombio sperm whale myoglobin the imidarole 
derivative gives intensities so muoh changed from 
normal that one must assume an appreciable change 
m crystal packing, although the lattice constants 
are very slightly affected, if at all: in the gentoo 
penguin, aa has already been pointed ont, a complete 
change in orystal form is induced by the attachment 
of imidarole. 


Immunological Aspects 


The cross-reactions of the myoglobins of various 

пев with antisera against sperm whale and seal 

(Phoca vitulsna) myoglobins were studied by three 
methods : 

(a) Ouchterlony’s method. Cup А (Fig. 1), which 
waa cub out of a layer of agar in a Petr dish, was 
filled with antiserum; cup B with a solution of the 
homologous myoglobin (M) and oup O with a solution 
of another myoglobin (Af’); the concentrations of 
the myoglobin solutions were about 0-02 per cent. 
Antigen and antibody diffuse into the agar and form 
a precipitate where they meet; the precipitate is 
soluble in excess of antigen, so that the band of 
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precipitate ja limited on the antigen side. If M and 
M' are пар excess ‘of antigen sufficient to 
Run nue Gon ee lace by 
diffusing from B and from C: the tafe and 
ib baind bazida are: continues. If M’ ia similar to 
Mod ge eun some, but not all of the 
e antiserum, excess with respect to 
the M’-antibody reaction- will be reached before 
ехоөвв with respect to the M-antibody reaction: the 
bands will not be continuous (as in Fig. 1). The more 
lu Cee ee 
hand and left-hand bands be continuous. If 
so unlike M that it forms no precipitate with the 
anti-M serum, no band of itete will form on 


(6) The maximum йй of preaipitate formed 
by Af’ with anti-M serum can be used as another 
criterion of the immunological similarity of M’ to M. 
The smounts of precipitates formed by various 
myoglobins with anti-sera against sperm whale 
myoglobin (expreased as percentages of the maximum 


(1958) and March 12 (1954), 
. farther course of injections. The figures in brackets 
were obtained with the second sample of antiserum : 
it appears that, as is usual after more prolonged 
Immunization, the second antiserum croas-reacted with 
heterologous antigens more strongly than the first. 

(о) The antisera, particularly those against seal 
myoglobin, were rather weak. Concentrated solutions 
of y-globulin were therefore prepared from the anti- 
sera; and rough visual estimates were made of the 
amounts of precipitate formed by the various myo- 
globins with these solutions; and the rates of 
flocculation of the anti-sperm whale myoglobin 
y-globulin with various myoglobing (at optimum 
proportions) were compared. 

As judged by these three criteria, the myoglobins 
may be classified into five groupe, ranging from 
those in group (1) whjch cross-react very strongly 
with sperm whale myoglobin, фо those in group (5) 
which do not crogs-react at all: (1) porpoise, sei 
whale, and lesser ; (2) humpback and blue 
i5 (8) dolphin and supers whale; (4) seal; 
tortoise, horse, penguin and (There i is little 
distinction between groups (1) and (2)) 


against two antigens in the sperm whale myoglobin 
and in the sei whale and porpome myoglobins. The 
` ratios of the two antigens in the sperm whale myo- 
globin to the two anbibodies.in the antisera were 
such that the pointe at which ехоеввев of both 
antigens were reached almost coincided, whereas the 
ratio of the two antigens in the sei whale and in the 


porpoise nryoglobins was slightly different. When 
the y-globulin solution from led antisera 
was used in oup A a solution of finback whale 


myoglobin in cup C, three distinct bands were formed 
on right-hand side (Fig. l)—evidenoe of the 
presence in the y-globulin of antibodies against three 
antigens. These resulte suggest that myoglobin ав 
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prepared from tissues by rigorous methods (whioh 
include repeated recrystallizations—-in the case of 
the whale antigen five times from ammonium 
sulphate and twice from phosphate) consista of more 
than one component: the same conclusion has 
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irounga peonsna, 
species), but not with horse myoglobin. 

Keartyus and Vérteréex obtained antisera against 
horse, ox, dog, pig and cat myoglobins; each formed 
a precipitate with myoglobin of the homologous 
species and not with the heterologous None 


of the Oetacea. 
Heidelberger and Landsteiner!!! and of Hektoen and 
his colleagues!" on hemoglobins ; cross-reactions 
were found between horse, donkey and mule hamo- 
globins, between human and rhesus hemoglobins and 
between ox, sheep, goat and yak hemoglobins. К 


Relationships of the Myoglobins 


The range of purifled myoglobins available from 
various animal is now wide, and this protein 
would probably lend itself. well to detailed investi- 
gations of species specificity. It is unfortunate that 
at present complete amino-acid odmpoeition data are 
available оу d for horse and finbaok whale! myo- 
globins, and the molecular weight has been de- 
а А алей ЕО ВА do чис 

that the molecular weight of blue 


or supposing 
wick myoglobin ів also about 17,000; further- 
more, all the X-ray date are consistent with this 


being the value in every species so far examined). 
But even without other data, the distribution of 
arystal forms shows features of interest. Thus type 
A orystels are widespread among whale myoglobins, 
and indeed they have been made from almost every 
species of whale the myoglobin of which has ao far 
been but it is remarkable that although 
the form is predominant in both the main groupe— 
the toothed and the whalebone whales—ihere are 


ув 
although these species are hol 
more closely related to B. B. 
strata than are the toothed whales Physster 
and Phooaena phocasna—in all four of which type 4 
is the predominant form. 

This distribution of orystel forms is in accord with 
the immunological results which, as we have seen, 
also suggest в relatively closer resemblance between 
the myoglobins of certain whalebone whales and of 


the toothed w. and & relatively greater dis- 
ity between that of B. physalus and those of 
other members of the genus Balaenoptera, than would 


have been anticipated from the conventional morpho- 
logical classification. On the other hand, myoglobins 
which have similar crystal forms are not necemarily 
similar immunologically ; horse myoglobin did not 
form a precipitate with antiserum against the myo- 
eet E Ше yet EG 
pi eder give type О crystals 

chemical information ав is available is not 
т кз with the findings of the present investi- 
gation. Terminal amino-groups have ке shown (by 
the fluoro-dinitrobenzene method) to be present bo 
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the extent of one per 17,000 molecular weight unite 
in each of the four ies of myoglobin so far 
investigated. In finback whale!’ and sperm whale” 
the terminal residue is valine; in horse"? it is glycine, 
and one of us (E. 8. О.) has recently found that it із 
also glycine in the seal Phoca vitulina. So far as it 
goes, the correlation is satisfactory ; but it is clear 
that at present the relationships can only be inoom- 
pletely grasped. One might, for example, have 
anticipated а cross-reaction between horse and seal 
myoglobing, and between those of sperm whale and 
tortoise, in conformi with the chemical and 
crystallographio relations. There is evidently a need 
bli pl pad i оа on hao шшш 
ogol and crystallographic techniques, if a deeper 
Hage is io De gated ints tie ишек baie of 
species specificity and morphological classifloation. 

It appears from the ratio of antibody to anti 
in the precipitates that one molecule of myoglobm 
oan oombine with three of antibody; thus there 
must be three combining groups on the myoglobin 
molecule. Some indication of the nature of these 
groups might be gamed by comparative chemical 
studies ; these could be directed in the first instance 
towards pairs of species such as, on one hand, the 
horse and the common grey seal, the myoglobins of 
whiah crystallize in closely related forms giving very 
similar diffraction patterns but do not cross-react ; 
and, on the other hand, sperm and sei whale myo- 
globins, the orystals of which stand in а similarly 
close relation to one another, but which cross-react 
very strongly. As has been indicated, the chemical 
differences required to account for the differences in 
diffraction pattern might amount to one or two 
amino-acid residues; but they could as well be 
differences of sequence ав differences of overall com- 
position, so the chemical procedures required to 
detect them might be very laborious. 

We are grateful to many individuals and institu- 
tions for assistance in obtaining samples of meat ; 
among them are the Low T Research 
Station at Cambridge ( y Dr. R. G. Sharp), 
Zoologioal Society (London), Dr F. О. Fraser, of the 
Britiah Museum (Natural History), 1 Boottish 
Museum, Hector Whaling, Ltd. ( Mr. H. W. 
Symons), Paoiflo Steam Navigation Co., National 
Institute of Oceanography (especially Mr. R. Clarke), 
Prof. C. Monge, of the University of Lima (Peru), 
Prof. G. Hamoir, of the University of Liège (Belgium), 
Prof. В. J. Harrison, of the London Hospital Medical 
School. One of us (J. R. M.) gratefully acknowledges 
financial assistance from the Nuffield Foundation. 

1 Morgan, Y. E, J. Biol. Chem., 119, 557 (1035). 


* Renard, 8., Arak. Imt. Physiol., 61, 466 (1963). 

1 Quehteriony, O., Aata Path. Microbiol Seend., 88, 507 (1040). 

n Konxiyus, L, and Varterdex, V., T. Iwmaunforsch., 108, 372 (1944-45). 
n Heidelberger, М, and Landsteiner, K., J. Кар Moed., 88, 561 (19023). 
P Hektoen, L., and Bohulhof, KL, J. Infect. Dis , 33, 224 (1023). 

и Boor, А. К, and Некіоеп, L., J. Infe. Dia., 48, 1 (1950). 

u Hektoen, L, and Boor, А. K, J. Infect. Dis., 49, 20 (1031). 


n G. ia ^", Barerofi Memorial Volume, 
edi F. Ji лано ant 3. O. Kendrew, p. 109 (Butterworth, 

т Sehmid, K., Hele. Okin. Acts, 22, 1198 (1049). 

m Gutfreund, H. (perwonal 


= Ingram, V. M. (unpublished resulta). 
= Porter, E. В, and Sanger, F., Bíoohem. J., 48, 287 (1948). 


NATURE 


949 


ELECTRONIC BAND STRUCTURE 
OF SOLIDS 


HE growing importance which government 

scientifio establishments now attach to the 
theory of the electronic band structure of solids is 
shown by the holding of a conference on this subject 
at the Radar Research Establishment in Malvern 
d September 27-28. Besides members of the 
Establi t, there were representatives present 
from Harwell and Baldock, as well as from most 
of the universities in Great Britain. 

It is now about twenty-five years since tho idea of 
a band structure for the energy-levels of electrons jn 
& crystal lattice was put forward by Bloch and 
others; and during this period, apart from certam 
atimulating but озен ideas of Linus Pauling 
m the United States, this co t has dominated 
all theoretical discussions of metals, partioularly of 
electrical conductivity and related offeota. According 
to this approximation, the valense, or conduction, 
electrons are treated as moving, more-or-less inde- 
pendently of each other, in the eleotroetatio fleld 

uced by the positive nuclei and the average 
ulomb potential of the various electrons. These 
electrons are allotted to energy-levels, which lie in 
bands, often—but not ahvays—separated from each 
other, having forbidden energies between them. Tho 
density distribution N(E) of these energies ıa funda-' 
mental for almoet all later applications. 

One of the earliest calculations of these energy- 
levels 18 the so-called cell model. In this modol, we 
divide the space around each atom into cells, and 
within each cell (sometimes replaced by an effective 
sphere for convenience in manipulation) we solve the 

wave equation, using the potential field 

for an isolated atom, but replacing atomic boundary 
conditions by appropriate boundary conditions for 
the oell. But recently certain serious difficulties havo 
become apparent. Thus, we have good reason for 
believing that over the greater part of the atomic ocll 
—or polyhedron—the absolute magnitude of the 
wave ction ф is nearly constant, showing fluctus- 
tions only in the immediate vioinity of the nuolei. 
Now, the representation of an almost oonstant 
function within & polyhedron in terms of atom-like 
s,p,d, functions with correct boundary conditions is 
ei pe and it has been found neoemmary to use 
se idu pid atomic orbitals. A further difficulty was 
эра out by N. Н. March (Sheffield), who showed, 
a Thomas—Ferm: statastical approximation in a 
diamond- structure, that it is not adequate to 
use the spherically symmetrical atomic potential. 
Instead, the perturbations due to incipient chemical 
bonds affect the symmetry both of the potential and 
the wave functions by introducing higher-order 

terms. 

More recently, the oell model has been replaced by 
an alternative, in which the potential is taken as 
constant over the metal, excluding a suitable spherical 
region around each nucleus. In this latter region it 
haa the atomic value. Where the potential is con- 
stant, the wave function is that of a plane wave. 
But near the nuolei, j deviates considerably from 
this form. This method is referred to as the aug- 
mented plane-wave method. Dr. D. J. Howarth 
(Malvern) has extended this treatment, and, par- 
ticularly for the important case of copper, has shown 
how, by combining two or more plane waves (equiv- 
alent to each other m the reciprocal lattice space), a 
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rapid convergence is obtained. It was previously 
supposed that too many terms would be needed to 
make this method usable. A further variant of this 
treatment has been introduoed by R. 8. Leigh 
(Harwell), who found thas it is possible to work with 
wave functions within and without the nuclear 
spheres, which are not continuous at the boundary 
and the i of which are also discontinuous. 
This ‘sh ^ disregard of conventional usage seams 
to work much better than might have been expected. 

Another alternative to the cell-model type of 
approach is the tight-binding method, familiar to 
obemiste a8 the molecular orbital approximation. 
Dr. G. C. Fleteher (Exeter) described the lication. 
of this method to the 3d electrons in ni and the 

ility of inferring ferromagnetic anisotropy 
tors. Dr. E. P. Wohlfarth (Imperial College of 
Science and Technology, London) showed how, if 
we accept the idea of an energy band, we may use 
tal ferromagnetic curves to mfer the shape 
of these bands. Dr. R. Barrie (Services Electronics 
Research Laboratory, Baldock) showed similar uses of 
thermoelectric power data, particularly in relation to 
semiconductors such as gallium—arsenio or indium- 
antimony, where the energy gap between bands is 
relatively small. Lattice sca was discussed by 
J. M. Radoliffe (Malvern), and Dr. 8. L. Altmann (Ox- 
ford) gave a general discussion of the way in which 
the non-localized orbitals may be replaced by an 
equivalent set of localized, or Wannier, functions. 
' Bo far we have accepted the fundamental concept 
of an energy band; but this is now under serious 
serutmy. For the electrons affect each other, and 
there are large exchange forces between electrons of 
similar spin, which are different fram those between 
electrons of opposite spm. If this is a signifloant 
difference, the basis on which calculations are made 
is entirely changed. It is believed that just this 
situation does arise in antiferromagnetiam, where 
electrons of one type of spin tend to collect on 
кетишти dic peli dirt О-ДЫ ee 
congregate around the alternate sites. Clearly 
form of the effective one-electron potential is crucial. 
Dr. G. G. Hall (Cambridge) discussed this on the 
basis of the Hartree-Fock type of wave funotion, 
showing among other things that the presence of an 
exchange foroe should lead to a different potential 
for oocupied and un ied states. The relevance of 
this for all discussion of X-ray absorption spectra, in 
which an electron is lifted from a lower (atamic) 
. level to one of the previously unoccupied conduction 
levels, is obvious. 

A second criticiam of the simple band theory came 
from R. J. Elliott (Harwell), who showed that the 
spin-orbit ooupling of the oonduction electrons, 
almost always ected in caloulations of this kind, 
is not really negligible, and can easily amount to 
0-4 eV. in particular cases. In addition, Dr. 8. 
Reimes (Imperial College, London) indicated that the 
recent theory of Bohm and Pines, in which long- 
range correlation. of electrons is taken aooount of in 
terms of so-called plasma oscillations, also affecta the 

_- shape of the №) curve. Not only does it give a far 
more satisfactory shape than the Hartree-Fock 
ا‎ but it also reduoes the calculated 

band-width, as seems to be required to agree with 


experiment, and also leads to the possibility of в Фай" 


in the soft X-ray emission curve. Such tails exist, 
and have been a source of considerable perplexity to 
the experimentalist who tries to interpret them in 
terma of a conventional band concept. This ex- 
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e a may. easily provide a way out of the 
oulty 

A dus cries ТУГЛА 
from J. Hawgood (Newcastle), who showed how to 
apply the molecular theories of configurational inter- 
action to в simplified ‘linear’ metal. The number of 
configurationa to be considered is enormous, remin- 
isoent of the mumber of canonical structures m 
organic chemistry. But sufficient progress has been 
achieved to suggest that. this is a hopeful line of 


Е 

Tho foregoing account should make it clear that no 
new theories have been put forward. But 

a r e a 
th the limitavions of any band theory of the 
electrons in a metal, and also the type of numerical 
and algebraic technique that is likely to prove moet 

Se in And о кеш Шеки ир. 
that & band model is legitimate А 
С. A. Сойтаон. 
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ABRAHAM DE MOIVRE (1667-1754) 


WO hundred. years ago, on November 27, 1754, 
the death occurred in London of the Huguenot 
refugee, Abraham de Moivre, whose name is beat 
known from his theorem im analytical trigonometry. 
But perhaps more important were his contributions 
to the theory of probability, which, sccording to 
Todhunter, owes more to him than to any other 
mathematician, with the sole exception of Laplace. 
The son of a surgeon, de Moivre was born on May 
26, 1667, in Vitry, France. He was at firat educated 
by the Christian Brothers, but at the of eleven 
entered the Protestant University of His 
studies were continued at Saumur and, Pars, but 
were interrupted in 1685 by the revocation 
of the Edict of Nantes and his seclusion in & priory. 
On his release in 1088 he went to London, with a 
letter of recommendation to the Earl of Devonshire, 
at whose house he heard of Newton’s “Principia”. In 
1692 he met Halley and soon afterwards Newton, 
who esteamed him very highly, and in his later years 
used to reply to inquiries about mathematics and 
the “Principia”: “Оо to Mr. de Moivre; he knows 
these things better than I do”. De Moivre oon- 
tributed a paper on fiuxions to the Royal Society in 
1695 and was elected a Fellow in 1697. In 1712 the 
Royal Society appointed him to the committee to 
ae on the Newton—Leibniiz. controversy. 
Moivre's first publication on. probability was 
“De Mensura Sortis” (1711), extended de 
Montmort’s easay on games of chance. The mare 
important “Doctrine of Chances” (1718) dealt with 
the probability of a compound event and with many 
particular problems. De Moivre waa second only to 
Halley as a founder of the theory of life contingencies, 
and his “Annuities on Livee" (1725), which was much 
used by actuaries, ran into several editions. The 
“Miscellanea Analytica” (1730) moluded analytical 
trigonometry, recurring series, problems of chanoe, 
and analysis applied to astronomy. It contamed 
something equivalent to ‘De Moivre’s theorem’, 
though the usual form of this theorem was not’ 
explicitly stated, and there was also “De Moivre's 
property of the circle’. These trigonometrical resulta 
were the development of the work of R. Cotes. Many 
copies of the ‘Miscellanea Analytica” contain & 
supplement which ends with a table of fourteen -plaoe 
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logarithms of factorials. But a second supplement, 
dated 1738, is во rare that it was unknown to most 
authorities until described by Karl Pearson’ ; this 
contained the first treatment of the probability 
integral and essentially of the normal curve, long 
before the discussions by Laplace and Gauss. De 
Moivre also disoovered what ів usually known as 
Stirling’s theorem, an approximate formula for the 
factorial of a large number; he communicated the 
result to Stirlmg, who then obtained an alternative 
proof and a slightly improved form. What is now 
known as Bernoulli's theorem was only partially due 
to Bernoulh, for it was completed by de Moivre. 

The ‘Miscellanea Analytica’ brought fame to ita 
author and his election as a member of the Berlm 
Academy. Unfortunately, in spite of de Moivre's 
many influential admirers, the fact that he was of 
French birth prevented him from attammg any 
satisfactory appomtment, either in Britam or Ger- 
many. He supported himself by private tuition and 
lectures, and m his old age earned a precarious livmg 
at Slaughter’s Coffee House by solving problems on 
games of chance for Ња aristocratic frequenters. A 
few months before he died he was elected an associate 
of the Paris Academy of Sciences. 


1 Brometrife, 18, 408 (1024), and 17, 201 (1925). 
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USE OF RADIOACTIVE ISOTOPES 
IN SMALL-MAMMAL ECOLOGY 


By GILLIAN K. GODFREY 
(Mrs. Crowcroft) 


Zoological Soclety of London 


ANY problems in animal population studies 

require for thair solution knowledge of the 
Tange of movement of individuals. Repeated lve- 
trapping of marked animals is the usual technique 
employed, though with birds and the larger mammals 
visual observation is often possible. The availability 
of a wide range of radioactive isotopes has enabled 
certain animals, especially Insecta, to be marked in & 
novel and efficient’ manner. Radioactive isotopes 
also promise to be of great value for obtaining direct 
information about the movements of a single 
individual. 

The first recorded use of radioactive material in 
tracing the movements of an animal is by Tomes 
and Brian”. Female click beetles (Agriotes) were 
labelled with radium sulphate which was sandwiched 
between aluminium disks and fastened beneath 
the elytra. The beetles, which oould be detected 
through three inches of soil, were located periodically 
with a Geiger-Muller counter. Daily movements 
were of the order of twelve inches. Certain other 
insect studies have involved the actual incorporation 
of the radioactive isotope into the tissues». 

It is diffoult to obtain information about the 
movements of small mammals ag they are relatively 
mobile and carry out most of their activities in dense 
cover or below ground. It is known that live-trapping 
may produce both physiological and psychological 
effecta, the former being seen in abnormal move- 
menta after release, and the latter in changed 
behaviour towards traps. By trapping a small 
mammal onoe only, attaching в radioactive source 
and following it about with rtable Geiger-Muller 
counter, it is ible to kon as. large number of 
observations without disturbing it ur Clearly, 
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the size and habite of the species will determine 
whether or not this method is practioable: for 
example, it will not be applicable to the study of a 
large, highly mobile mammal like the fox. 

The method was applied in 1949, however, to а 
study of the movements of the field vole (Microtus 
agrestis). A high-energy gamma source was required 
as the animals had to be detected through tall, dense 
grass (Brachypodium) and at times within shallow 
burrows. Cobalt-60 was chosen ag it was available 
in a convenient form and had a long half-life (5-3 yr.). 
Each vole was labelled with 80-100 microcuries 
enclosed. іп a brass capsule which was soldered to а 
nickel leg-ting. The Geiger-Müller tube was mounted 
at the end of а 6-%. rod, and as the source could be 
detected (through headphones) 3—4 ft. from the tube, 
the animal could be located at a distance of up to 
12 ft. from the observer. By locating an individual 
at frequent intervals, a clear picture of its range of 
movement oould be obtained. Labelling pregnant 
females with radioactive rings also proved a useful 
means of locating nesta containing young*. Similar 
work haa been & ir America using meadow 
voles (Microtus pennsylvanicus) injected with beta- 
emitting radioactive phosphorus (L. Miller, personal 
communication). This method depends upon locating 
radioactive бәоев, and appears to be of limited use 
for work on small mammals. 

Radioactive labelling is currently being utilized in 
an ecological study of the mole (Talpa europaea), 
financed by the Nature Conservancy. А larger 
version of the ring used for Microtus m fitted around 
the base of the mole’s tail, where it does not interfere 
with movemente or digging. A source of 80 mioro- 
curie has proved sufficient in spite of soil absorption, 
for in the absence of tall vegetation the probe can be 
held immediately above the soil surface. Because 
of the mole’s reputed sensitivity to vibration, & 
longer handie was fitted to the probe to enable the 
animal to be located at a greater distenoe. 

The determination of the range of movement is 
only the first step in investigating the animal’s 
relationship with ites environment. The next step ів 
clearly an attempt to find out how the individual 
obtains and expends ite energy within its range. 
Live-trapping has proved an madequate means of 
showing how the various parts of the range are used, 
and which areas within the imoter are, in fact, 
not used at all. The way in which the animal dis- 
tributes its activities in time must.also be investi- 
gated. The ability to keep in almost continuous 
contact with a mole labelled with radioactive material 
means that, in this species at least, a start can be 
made on the simpler aspects of these problems. 
The animal’s confinement within a discrete tunnel- 
system, much of which is visible on the surface, 
iia MP the ure of following it about, 

practice, the paths taken as it moves about 
are marked with numbered pegs and afterwards 
recorded in detail. In this way в fairly accurate 
estimate of the linear distances moved in successive 
periods can be obtained. In addition to providing 
information about movements, long periods of con- 
tinuous observation have revealed the nature of the 
mole's activity rhythm. 

Before using radioactive labelling on a large scale, 
much thought must be given to possible immediate 

-term effects on т. health and consequently 
the viour of the animals. Some of the theoretical 
considerations involved in estimating permissible 
dosages have been discussed by Griffin’. Where 


952 


there is any danger of substantial logs of rings 
through predation, isotopes with в short half-life 
are obviously preferable. It is extremely unlikely, 
however, that.predators will be affected when metal 
ees E a 
tated, or paased with tbe fmoes. Nevertheless, 
choice of a study area should take into acoount nob 
only the range of the species being labelled, but also 
that of any possible predator. In the present work 
on moles, moet of the rmgs have now been removed 
from the animals, which have shown no signs of 
ill-health. 

A drawback of the technique ів that it is i lau 
to distinguish between labelled individ with 
overlapping ranges. Although this limite its use, 
there are many important Population problems, 
‘which by their nature can only be studied at the 
individual level, and for these it promises to be of 
valuable application. 


“Tomes, G.A B, and Brian, М. V., Nature, 188, 551 (1946). 
. Amim. Heol, 16 310 (1947). 
„ nd Jenkin, D. W. Bolencs, 110, 109 (1949). 
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Dr. Philip Eggleton 


By the death of Dr. Philip Eggleton on October 7 
at the early age of fifty-two, medical science haa lost 
one of its most versatile and original minds and the 
о PO en Ouest е eee наа 
and popular teachers 

Eggleton received “his undergraduate and post- 
graduate education at University College, London. 
Anar graduating with honours in chemistry i 1922, 

he joined the t of Physiology and Bio- 

, where he studied for two years under 

Prof. E. H. Starling, Sir William Bayliss and Sir 
(then Prof.) Jack Drummond. In 1928, following & 
brief experience in industry, Eggleton returned to 
University College with a grant from the Medical 
Research Council to work on certain of the chemical 
of muscular contraction under the direction 

of Prof. A. V. Hill The following year he was 
` awarded a Beit Memorial Fellowship to continue his 


work in this fleld. кайыбы: (snb Ores P. 
During iod, К 
E e Gal noe ышып won o the 
phosphorus compounds in muscle, which culminated 
in the almost simultaneous discovery by Fiske and 
SubbaRow and by himself of creatine phosphate 
(phosphagen) and im the recognition of the importance 
ртов, "The part plod by Hagin in what hag 
rooems. The la; by in b 
ты "Ihe Boston in Muscle Physiology" 
Pen eed Hill) waa & moet one, and it was 
that in 1931 he was awarded the Julius Mitkle 
Fellowship by the University of London for the 
по улны ү ee acs 
out in the University during the preceding five 


years 

In 1930 Eggleton went to Edinburgh as lecturer in 
biochemistry in the Department of Physiology, and 
in this capacity and as senior lecturer and reader 
.served the University under no fewer than four 
professors of physiology. On three separate occasions 
he was &oting-head of the Physiology Department 
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for long periods. At Edinburgh, Eggleton developed 
his great potentialities as a teacher to the full, and 
soon became one of the moet lucid and stimulating 
lecturers in the University. He also developed a 
remarkable facility for explaining scientific matters 
to the layman in vivid and y understandable 
language; and, since he was convinced of the value 
of some knowledge of the aims and methods of 
science in the general education of everyone, it was 
natural for him to become actively interested in the 
ркан of science. In collaboration with Prof. 

. О. Kermack, he wrote an excellent popular book, 
“The Stuff We Are Made Of", and for many years 
he acted as adviser to the B.B.C. m Scotland on 
Boientiflo broadcasts. His own broadcast talks ware 
models of what such talks should be. 

An important pert of Eggleton’s duties at Edin- 
burgh oonmsted in giving help and advice on many 
different chemical matters to his colleagues in the 
ae Department. Because of this, and also 

ly Бопе his own faelinatione, ibi fnteresis 
in Кыл and in Boienoe generally broadened 
very considerably. He extended his knowledge of 
mathematics, and latterly became interested in 
rheological problems in biology. Poambly his own 
career as & creative scientist might have been more 
spectacularly successful had he been leas catholic in 
his interests and had he been less unselfish in his 
attitude to his co ев. However, thoee who were 
olosest to him know that he was always happiest 
when helping others. 

i the Second World War, Eggleton ool- 
labo: in research in the Physiology Department 
under the direction of Prof. I. de B. Daly on phosgene 
poisoning on behalf af the Ministry of ly, and 
on decompreasion problema on behalf o the Air 

e joined the Edinburgh Gas Identification 
Barvioe (Civil Defence) and became deputy district 
gas adviser for South-East Scotland. 

Eggieton was a member of the Physiological 
Society, the Biochemical Society and the Booiety for 
Experimental Biology. He served on the committees 
of all three bodies. He waa also a member of the 
Joint Committee on Rheology of the International 
Counail of Scientific Unions, and be organized the 
First International Colloquium on Physiological 
Problems in Biology, which was held in Sweden in 
Q, F. MARRIAN 
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Dr. G. P. Douglas, O.B.E. 


TEH death of Dr. G. P. Douglas on Ootober 16 at 
his home at Camberley will be regretted by a wide 
circle of friends. 

Born in 1892, be was educated at George Wateon'g 


College, Edinb and graduated in 1914 from the 
Uni ity of urgh with distinction in engin- 
eering. He served in the First World War and was 


awarded the M.O.; in July 1916 he was wounded, 
suffering the lom of his leg. In December of thas 
year he joined the Royal Aircraft Factory (now 
Establishment), where he waa oonoerned in the 
building and running of the 7-ft. wind tunnels whioh 
were to supplement the single 4-ft. tunnel that was 
then the sole ipment. In 1018 he became engineer 
in charge of the wind tunnels, and played a formative 
part in the development of model work at the Estab- 
lishment. He a genius for using simple means, 
lucidity as to the range of validity of these means, 
and a kean appreciation of the need for flexibility in 
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method. During this period the 5-ft. and 24-ft. 

tunnels came into use. | 

In 1984 he became head of the Aerodynamics 

t, of which the model work was one 
section. He played a big part in building up & 
strong department, more elaborate i t, and 
enlarged field of work called for by the Second 
World. War. 

Dr. Douglas served on the council of the Royal- 
Aeronautical Society during 1946-51, and for many 
years on the Aerodynamios Committee of the Aero- 
nautical Research Council. He extended his Mig 
by attending the main international congresses o 
aerodynamics. He retired in March 1953. Though 
he would never allow the handioap of his lameness 
to keep him from olambering about aircraft, balloon 
shed roofs, ships, or anywhere else where his work 
lay, he had to pay for the effort involved by saori- 
Яст many other activities. Ву the time of his 
retirement, he was over-strained by his unremitting 
devotion to duty. 

То many of us, Dr. Douglas's greatest achievement 
уо р aaa eu cupri з Сн перце 
ment. He was honest to tbe core, humble as to his 
own attainments, and whole-heartedly pleased at 
the advance and achievement of the many dis- 
tnguished people who served under him for various 
periods as young men. Under three ministries, he 
mamtamed to a very high measure the Aerodynamics 
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Royal Society : Award of Royal Medals 

Н.М. тнн Quem has been graciously pleased to 
approve recommendations made by the Council of 
the Royal Society for the award of the two Royal 
Medals for the current year as follows: Sir John 
Cockcroft, director of the Atomio Energy Research 
Establishment, Harwell, for hia disti i work on 
nuclear and atomic physios ; Prof. H. A. Krebs, Whitley 
profeasor of biochemistry in the University of Oxford, 
for his distinguished contributions to biochemistry. 


Chemistry at Aberdeen : Dr. G. M. Burnett 


Da. G. M. BURNETT, at present lecturer in chemistry 
in the University of Birmingham, has been appointed 
to the obair of m. the University of Aber- 
deen at the early age of thirty-three. Dr. Burnett 
succeeds Prof. R. M. Barrer, who has gone to the 
Imperial College of 8оіепое and Technology, London 
(see Nature, July 81, p. 205). Educated at Robert 
Gordon’s College, Aberdeen, he graduated with first- 
olaas honours in chemistry at Aberdeen m 1943. 
Owmg to war-time requirements, he became an 
assistant in the Physics Department at Aberdeen, 
with special responsibility for dealing with the 
supplies of radium for the hospitals in the north-east 
of Sootland. In his meagre spare tune at that period, 
he started research on the problem of determining 
the absolute rate constants and radical concentration 
in hquid-phase free-radical polymerization reactions. 
He very quickly succeeded in obtaining an exact 
solution to this problem, and wes in fact the first to 
do so. The extension and exploitation of this work 
have been his main preoocupetion during his stay in 
Aberdeen and, since 1948, in Birmingham. Dr. 
Burnett has written many pepers covering all aspects 
of this fleld, and these have culminated in the 
publication of & book on polymer reactions, which 


NATURE: 


953 


Department as a place where scientists could grow up 
and develop their own type of ability, with the min- 
imum of restrictive organization. F. B. BRADYINLD 


Mr. Fred Lincoln 


FRHD LINOOLN, who has just died at the age of 
seventy-seven, must have been by far the moet 
widely known laboratory assistant in the world. 
Almost all the leading physicista in the Common- 
wealth and many in other countries have worked in 
the Cavendish Laboratory at one time or another, 
and to all of them Linsoln was one of ita main 
institutions. He joined the staff as a laboratory boy 
in 1898, and when I was & student Linooln had 
already been the head assistant for many years. 
When I returned to Cambridge thirty years later n8 
Cavendish professor, there was Linooln in the same 
posttion and quite unchanged in appearance and 
energy. Ніз fleroe eye and even flercer moustache 
still induced a very proper respect in the young 
research worker applying to him for apparatus or 
stores, and the kindness, humour and loyalty to the 
Laboratory, which had earned our admiration and 
affection, were the same өв ever. When 8 presentation 
was made to him on the ocoasion of his retirement, 
contributions came from physicists all over the world, 
who will now be sad at the passing of в great figure 
and & warm friend. W. L. Ввлва 
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forms a landmark in describing and reviewing oritio- 
ally this important branch of polymer chemistry and 
reaction kinetios. 


Pure Mathematics at Birmingham : 
Prof. C. A. Rogers 


Dr. C. A. Roguas has been elected to the Mason 
professorship of pure mathematios in the University 
of Birmingham in впооеевіоп to Prof. R. A. Rankin, 
who has gone to Glaagow (see Nature, April 8, p. 615). 
Dr. Rogers, who is thirty-three, graduated at 
University College, London, in 1041, and after war 
service in the Applied Ballistics Department (Ministry 
of Supply) returned to that College as а roeoarch 
student in 1945. He was appointed assistant lecturer 
in 1946 and lecturer in 1949. The title of reader in 
mathematios was conferred on him in 1953. Dr, 
Rogers was awarded a Commonwealth Fund Fellow- 
ship in 1949 and spent the session 1949-50 at the 
Institute for Advanced Study, Princeton. Dr. Rogers 
has published some forty papers, many of which are 
substantial memoirs. Most of his work has been on 
the theory of numbers, and in particular on the 
geometry of numbers. In 1947 he gave a new and 
simple proof (Ann. Math., 48, 307; 1947) of the 
theorem of Minkowski and Hlawksa, and this has 
proved to be the starting-point for muoh later work 

y himself and others. In a memoir published in 
Acia Math., 82, 185 (1950), he applied to the geometry 
of numbers a new inequality obtained by solving an 
integral equation. Jointly with A. Dvoretzky he has 
solved an outstanding blem in the theory of 
Banach spaces (Proo. US. Nat. Acad. Sos., 36, 192; 
1950). Dr. Rogers's work has given him an inter- 
national reputation aa а pure mathematician, and he 
is algo well known to many for his work in statistios 
and for his wide interesta m science generally. 


'. Research of the Ministry of 
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Veterinary Research in Mexico by the University 
of Pennsylvania 


A 60-OPHRATIVA research affiliation has been estab- 
lished between the School of Vetermary Medicine of 
the University of Pennsylvania and the Institute of 
Livestock Research (Institute de Investigaciones) at 
Palo Alto, near Mexioo City, of the Mexican Govern- 
ment, and 18,000 dollars is bemg supplied by the 
United States Foreign tions Administration to 
-support the project. . R. Squibb and Bons of 
Mexioo, a subsidiary of the Olin Mathieson Chemical 
Corporation, New York, and E. R. Squibb and Bons, 
New York, are also participatmg and will asist in 
finanoig the un . Prof. а. W. Rake, 
research professor of microbiology in the University 
of Pennsylvania, will direct the research work for the 
University at Palo Alto; before gomg to Phila- 
delphia a year ago, he was director of the Squibb 
Medioal Division for four years, and for twelve years 
previously headed ће Microbiology Divison of the 
Squibb Institute for Medical Research. Among the 
research workers from the Veterinary School in 
Philadelphia who are to be sant to Palo Alto will be 
Dr. Carlos Espana, who was born in Mexico and is а 
graduate of the University of Mexico. The Institute 
at Palo Alto, which was established in the 1940's 
mainly for combating foot-and-mouth disease, has 
four laboratory buildings, one large combination 
labora tion buiding and thirty-six 

isolation units suitable for handimg large farm 
- animals; a main laboratory has teen set aside for 
the Pennsylvanian workers and will be known as 
the Squibb-Mathieson Laboratory for Veterinary 
ture and Hus- 
bandry m Mexico and of the University of Penn- 
. Sylvania. The first investigations to be made at this 
° ‘Laboratory will be one of the blood disease anaplas- 
mosis, which is an infectious condition of the red 
corpuscles, and, later, studies will probably be made 
-of ahipping fever and brucellosis. The University of 
Pennsylvania plans to increase greatly the number 
of fellowships it offers for postgraduate traming and, 
in particular, in return for the facilities ab Palo Alto 
Кы wil offer places for the training of Mexican 

workers and other scientists mterested in 
коо: diseases affecting animals, with especial 
emphasis on those diseases transmissible to man. In 
conjunction with these new developments in Mexico, 
& dedicatory meeting was in Palo Alto on 
November 17, and at the same time the annual oon- 
ferenoe of the Associated University of Pennsylvania 
Olubs was held in Mexico City. 


Long Ashton Research Statlon : Report for 1953 


(Tum annual report of the Agricultural and Horti- 
cultural Research Station, Long Ashton, for 1053 
. (from the Station at Long Ashton, Bristol; рр. 

. 2184-13 plates; 1954; 158.) is of intereat 
~ ва ib records the jubilee celebrations held ın July of 
that year, and includes speeches made by Sir Thomas 
e, Lord Bledisloe, Mr. Christopher Norbury 
and Prof. T. Wallace on that occasion. The ial 
jubilee lecture delivered by Lord haa 
already been published i in the commemorative volume 
“Soience and Fruit". The research work carried out 
during the year falla mto five mam oategorics : 
pomology, plant nutrition (inoludmg that under the 
Agricultural Research Oouncil Unt for Micro- 
nutrients), plant pathology, cider and fruit juices, 
and domestic food preservation. Among the numerous 
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subjecta under investigation, mention may be made 
of a survey of pears m the West Midlands, 
carried out in view of the increased interest in this 
beverage. A number of varieties are described and 
illustrated, and an attempt has been made to sort 
out the confusion of onyms. Spray application 
problems form the subject of a group of papers. A 
method is described for use in estimating the pene- 
tration of DDT mto plant tissues, and the times, 
strengths and formulations for DDT and BHO. given 
for control of apple and plum aphids and of BHC for 
apple sawfty. A combined DDT-—BHC emulsion has 
also been prepared. Field trials have been carried 
out with airflow mist spraying, & technique aimed at 
reducing both costs and riak of отор damage. Though 
the method was succeasful with DDT and BHO 
emulsion against plum and apple aphid and a 
sawfly, similar applioations of lime sulphur fail 
control red spider, woolly aphid or apple soab. 


Geophysics In Canada during 1953 


Tma first volume of the series “Canadian Geo- 
physical ВоПеыпв”, an annual review of activity in 
opu research and applied geophysios, pub- 

ed by the Associate Cammittee on Geodesy and 
Geophysics of the National Research Council of 
Canada, appeared in January 1947; the latest 
volume, Vol. 6, was published in December 1953, 
but has only comparatively recently been received 
here (pp. 78. Ottawa: National Research Council 
of Canada, 1953). It moludes a bibliography of 
papers published during the year under review, 
either by Canadian workers m the field or by 
scientista from other countries, relating to Canadian 
problems. Short tions are given of nine 
papers on geodesy {including gravity), forty-two on 
seismology and tbe phyaios of the earth’s mterior, 
twelve on meteorology and hydrology, forty-nine on 
terrestrial magnetiam and atmospheric electricity, 
and forty-two papers on oceanography. In December 
1953, thirty-eight ies were known to be 
operating a total of about a hundred and fifty 
seiamic prospecting parties in British Columbia, 
Alberta, Saskatchewan and Manitoba. Noteworthy 
is the publication by W. C. Guasow of the detailed 
geological, seismic and gravimetric studies of New 
Brunswick which were conducted for the Shell Oil 

y (Bull. Amer. Assoc. Pet. Geol., 37, 1718; 
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1958). 


Catalogue of Polish Sclentiflc Literature, 1945—49 


Vor. 21 of the “Catalogue of Polish Scientific 
Literature" (pp. 441. Krakow: Polska Akademn 
Nauk) covers the years 1945-49 and beers the date 
of publication 1952, though it haa only recently been 
received. It is the first to appear mnoe that for the 
years 1931-34, but Vol. 20, covering the years 1935~ 
39, will be publshed later. The entries are given 
alphabetically by authors in eleven main sectiona— 
mathematics, physics, astronomy, terrestrial sciences, 
botany, microbiology, zoology, archeology, geo- 
graphy, technology—with & muscellaneous section, 
and some sub-sections such as chemical technology. 
There is also an author index and a list of Polish 
periodicals from which entries are taken, with the 
abbreviations used, and which includes 254 itemm. 


Science Masters’ Association : 
castle upon Tyne 


Tus annual meeting of the Science Masters’ Associs- 
tion will be held in King’s College, Newoastle upon 


Meeting In New- 


November 20, 1954 


Tyne, during December 28-81, the annual busmess 
meeting of the Association bemg on December 80.at 
5.15 p.m. Dr. C. I. C. Bosanquet, rector of King’s 
College, will deliver the presidential &ddrees to the 
Association on the evening of December 28, his 
subject being “In Praise of Natural Philosophy", and 
the Science and Ortizenship Lecture will be grven on 
the evening of the next day by Dr. Eric James, 
High Master of Manchester Grammar School. Besides 
the usual lectures in the mornmg on various scientific 
topics and informal vierta to laboratories, there will 
be a discussion on the teachmg of electricity, with 
special reference to M.K.S. unite, on the morning of 
December 80, and another the next day on the teach- 
ing of science in secondary modern schools. As in the 
past, manufacturers and publishers who advertise In 
the School Sence Review will be showing exhibits, 
and the usual members’ exhibition of apparatus and 
teaching aide which members of the Association have 
found useful will also be held. The Northern Area 
Lighting Service Bureau of the Eleotrio Lamp Manu- 
facturers’ Association has arranged to prepare an 
exhibition entitled “The Practical Aspects of Light 
and ita Production", and the British Iron and Steel 
Federation will be ahowing some of it& educational 
material. In the afternoonb a number of excursions 
will be made to various works. Tickets are necessary 
for these visite and oan be obtained from A. Hill, 
Hookergate Grammar School Rowlands Gill, Co. 
Durham; they must be claimed by December 11. 
All .other oorrespondenoe should be sent to the 
Annual Meeting Secretary, W. H. Dowland, 98 West- 
bourne Road, West Hartlepool, Co. Durham. 


Physical Soclety : Annual Exhibition 


THe Physical Society's annual exhibition of 
scientific instruments and apparatus will be held ın 
the New Hall of the Royal Horticultural Society, 
Westminster, during April 25-28, 1955. About a 
hundred and forty exhibitors are expected to take 
part, including the usual number of university 
departments and government establishments, and 
the exhibition will also include scientific books and 
journals. The handbook of the exhibition will be on 
the same linee as those of previous years, with a large 
advertisement section which is open to all firms with 
Bolentiflo interests, whether takmg part in the 
exhibition or not. The of venue from the 
Imperial College of Science and Technology, London, 
to the Royal Horticultural Society’s New Hall will 
T Bo Way change Mio Gules ола oh poso ӨЕ 
exhibition; the space in the New is by ite 
n&ture more oom than that which has hitherto 
been available, and it is hoped that this will help 
visitors to see the exhibits more advantageously in в 
shorter time. Further information can be obtamed 
from the Honorary Exhibition Secretary, Physical 
Society, 1 Lowther Gardens, Prince Consort Road, 
London, 8.W.7. 


Swedish Academy of Engineering Sciences: Awards 

Tma Swedish Academy of i ing Sciences 
has awarded four Gold Medals ita Brinell Medal 
for contributions in various scientiflo and technical 
flelds. The Gold Medals have been awarded to the 
following: Mr. Erik Stemme, the principal scientific 
worker in a team that in three years has built 
the binary electronic computing machine BESK, 
the dielectric punched rib reader and certain 
details in its magnetic memory being the resulta of 
personal inventions by Mr. Stemme; Mr. Gunnar 
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Janake, for his role as a leading r in the 
designing and oarrying out of a new network of high- 
tension electric cables which transmit current at 
880,000 V. from the Lapland waterfalls to the central 
and southern parta of Sweden ; Dr. Erik Bergstrand, 
for designing the geodimeter, an instrument for 
measuring geographical distances in terms of the 
time taken by light to traverse the distanoe, and 
which, ineidentally, has been used in reverse to 
obtain an accurate measure of the velocity of light ; 
and Mr. Olle Wernholm, for his work in perfeoting 
electron accelerators. The Brinell Medal of the 
Academy goes, for the first time to a non-Bwede, to 
Prof. John Chipman, of the Massachusetts Institute 
of Technology, for his achievements in the fields of 
metallurgy and metallography. 


Announcements 


Dre. Н. J. Еузжмок, reader in psychology with 
special reference to psychiatry in the Institute of 
Psychiatry, University of London, haa been & Ap 
to the University chair of psychology tenable at tho 
Institute. 


APPLICATIONS are invited for the Drummond 
fellowship for research in nutrition, which will be 
awarded about March next year. The fellowship 14 
worth £900 a year, normally tenable for two years. 
with up to £50 & year research expenses and £90 
superannuation. Application forme, to be returned 
by January 15, and further information oen be 
obtained from the Honorary Secretary, Drummond 
Trust, University College, Gower Street, London, 
W.O.1. 


THE Royal Soerety of New Zealand is offering в 
T. К. Sidey Summer-time Award, consisting of в 
bronze medal and prize of £100 (New Zealand 
currency), for scientific research on any kind of 
electromagnetic radiation (visible or invisible), in 
cluding ite relation to human welfare. Applications 
must be submitted by February 28, 1955. Further 
imformation oan be obtained from the Secretary, 
Royal Society of New Zealand, Victoria University 
Oollege, Wellington, W.1. 

Tus Sabena International Prize, which was estab- 
lished m 1958 to mark the thirtieth anniversary of 
Sabena Belgian Airlmes, is awarded in alternate years 
to an artist or research worker, leas than thirty years 
of age and of either sex, who wishes to extend his or 
her general knowledge by travel-study in the Belgian 
Congo or the United States. The subject of this 
year's competition is “Aviation and Sool Geo- 
graphy”, and entries must be submitted by March 81. 
The prize is worth 75,000 Belgian francs (just over 
£500). The conditions of the competition and further 
information can bé obtained from Sabena Belgian 
Airlines, Air Terminus, Brussels. 

Іх an article agricultural research in 
Nature of October 9, on p. 664 it is stated that "the 
Department of Scientific and Industrial Research . . . 
draws ita revenue largely from industrial concerne”. 
This is, of course, incorrect; the nt sup- 
porte the research associations, it is these 
associations which receive a major proportion of 
their revenues from i 


Iw the advertisement FEN in Nature of 
November 18, p. ix, the telephone number of 
Teleonics (Communications), Ltd., is incorrect; we 
TU DA чаш that the correot number is Fulham 
1634. 
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ARCH/EOLOGY IN 


CONFERENCE convened by the Council for 

British Archwology under the title ‘“‘Archsology 
in the Laboratory" was held on April 9 in the rooms 
‘of the Society of Anta ies of London, at Burlington 
House. The окей о the conferenoe have 
only recently become available. 

Dr. О. В. M. McBurney (University of Cambridge), 
in his introduction for the Council, explained that, 
&inoe its formation in 1044 as the oo-ordinating body 
for' &rchmologioal research, the Counoil has been 
anxious to explore the various posible applications 
to &rohseology of the methods and resulte produced 
in other scientific fields. A Natural Sciences Panel 
was accordingly set up and had prepared the ‘Notes 
for the Guidance of Archsologists in regard to Expert 
Evidence” published in 1947. Not only are the 
“Notes” now out of date, but also the rapid accelera- 
tion of developments in science and technology has 
made it necessary to re-cxamme the whole matter 
with regard to both scope and organization. There 
ів also the reverse aspect, not hitherto considered 

tically, where the arahmologist оопа provide 
‘the scientific research worker with valuable material 
in a context that oould be precisely defined and is 
independently datable, 
ds e aa ing & proposal, made 
earlier in the year by Mr. Мек (Ministry of 
Works), to establish а d Soientiflo Research 
for fati Me This was, in particular, 
io апга the flow af material sent froin AEG 
logical exoavations for expert examination and to 
` collate the resulta, and generally to provide a clearing 
house for information and ideas of mutual value to 
arohmologista and other scientists. The scheme was 
weloomed by archeologists and, at the suggestion of 
Sir Mortimer Wheeler (University of London), the 
Council had decided to mvite scientists to give their 
views on the p . Dr. MoBurney said he was 
. asking if they considered it to be desirable and 
^ practicable, and what they felt about the 
value, to themselves, of this type of work. e was 
further asking for details of recent advances, and for 
suggestions about improving and extending investi- 
lions as at present carried out, in the principal 
fields which: had been eclected far diacussicm, namely, 
petrology of stone implements and oeramios, building 
and other 


and human osteology, physical and chemical teste, 
and metallurgical and corrosion studies. 

The following then gave their views: Mr. E. M. 
Jope (The Quoen's University, Belfast), Prof. F. W. 
Bhotton (University of Birmingham), Dr. F. 8. 
Wallis (Bristol Museum), Mr. M. Davies (British Iron 
°` and Steel Research Association), Mr. H. Barker, Dr. 
F. C. Fraser and Dr. K. P. Oakley (British Museum), 
Dr. N. Davey and Dr. H. G. Midgley (Building 
Research Station, Department of Scientific and 
Todustrial Research), Mr. R. M. Cook (Cambridge 
Museum of Classical Archwology), Dr. Н. Godwin, 
Dr. 8. K. Runcorn and Dr. J. О. Trevor (University 
of Cambridge), Mr. T. W. Farrer (Chemical Research 
Laboratory, + of Scientific and Industrial 
Research), Dr. W. H. J. Vernon (recently of the 
Chemical Research Laboratory), Dr. F. Y. Henderson 
(Forest Products Research Laboratory, Department 
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of Seientiflo and Industrial Research), Dr. P. А. 
Sabine (Geological Survey), Mr. О. F. M. Fryd 
(Department oft the Government Chemist), Prof. R. D 
Preston (University of Leeds), Dr. I. W. Cornwall, 
Prof. F. W. Jane and Prof. F. E. Zeuner (University 
of London), Mr. H. H. Coghlan (Newbury Museum), 
Dr. E. T. Hall (University of Oxford), and Dr. J. В. 
Weiner (Oxford University Museum). 

With oertain notable exceptions in the fields of 
metallurgical and peleomagnetio analysis, where 
more or leas specific schemes are operating to leas 
than capacity and samples are indeed welcome, it 
seems that there is a general lack of man-power if 
not, in most cases, of equipment. Nevertheless, work 
in all the other fields is proceeding well. Important 
advances have been made in applying the use of 
‘white’ X-rays to the study of unknown materials. 
Pollen analysis. has been expanded to include 
herbaceous planta and to give information about 
methods of husbandry. Full details were given about 
в ‘general service’ in carbon-14 dating, due to begin 
shortly. The Пу of typifying oertain pottery 
on & physical is (that is, by making thin sections, 
ete.) ів being examined, and а tentative suggestion 
was made about relating changes in the submicro- 
scopic structure of wooden remains to the duration 
of burial under oertain conditions. 

Although the principles are in most cases fairly 
well understood, methods of preparing specimens (for 
example, for charcoal analysis) sre sometimes im- 
perfect, or thore may be в lack of suitable oom- 
parative material in certain specific {в (for 
example, for matching rooks or bones) ; th here 
and in flelds not so limited (for example, in oounti 
pollen grains), the work is extremely tedious an 

The majority of speakers thus reluctantly, but 
firmly, refused to accept investigations which were 
unlikely to help m i Ae some “major problem. 
Even in the relatively simpler work of chemical 
analysis, identifying wood, and analysing mortars, 
isolated queries are discouraged wnleas submitted 
through some reoognired institution. In the case of 
mortar analysis, as also with samples for oarbon-14 
and paleomagnetio examination, correct and oareful 
sampling is essential. Where, aa in the majority of 


reliably, because results oan only be interpreted in 
relation to ‘neutral’ associated material. On ie 
other hand, with problems involving soil and 
analysis, or the corrosion of metals, it is abso. 
vital for the investigator to be present during 
excavation m order to evaluate all aspects of the aite 
from his point of view and to take his own samples. 
Arcehsologioal evidence 18 of great importance to 
research in botany, geophysics and metallic cor- 
rosion, and can be of great value to building research, 
soil science, human osteology, and the submicro- 
soopic study of wood. 

The suggestions made for improvement fall into 
four general groupe. First, more workers and more 
(suitably selected) matérial for analyms and reference 
constitute major requirements. Several speakers 
stressed that such work, in general, ів not appro- 
priately recognized or paid, and consequently the 
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number of, say, geologists interested in archmological 
problems will always be very small. It would help if 
such small could meet regularly to discuss 
problems and progreem. It was that museum 

staff, in particular, should be approached with the 
view of interesting them more in this type of work. 
In Denmark, polen analyste, petrologista and 
archwologista are successfully collaborating аф the 
National Museum, and 1t was felt that the volume of 
such work in Britam would remain small until some 
similar воћегле were put into operation. 

It was further stressed that definite structions 
should be issued to prevent the destruction or loas of 
valuable material (particularly botenioel-&nd osteo- 
logical) and records (for example, of the preservation 
of buildings), and that these should be centrally 
stored and suitably catalogued ; eo that even if there 
should be no facilities for immediate exammation, 
the material would be available later. Other sug- 
gestions included the preperation of sets of slides of 
petrological specimens from archeological finds, and 
organio-carbon assays (perhaps at university centres) 
to determine whether a sample is suitable for 
carbon-14 analysis. It is— aa so very frequently in 
scientific work—moet important to develop a battery 
of techniques for any one type of problem in order 
to obtain reliable resulta; thus no fewer than six 
methods were used in the recent investigation of the 
Piltdown mandible. 

Secondly, it is Important that archmologists 
should frame specific questions to Booompany 
material; this would considerably ease the invest- — 
igators’ burden, and serve to prevent friction and 
loas of time. In certain casos (for example, bones) 
exoemaive-oleaping prior to dispatch from. the site is 
undesirable. = 

Thirdly, it was obvious from all that had been said 
that the closest oo-oper&tion between archeologists 
and scientists at all stages is essential, not forgetting 
regular contact between, for example, the petro- 
logista themselves who are engaged on archmological 
wor. 

Finally, this aspect becomes vital when (aa in most 
oases) the problem has to be considered statistically. 
The examination of human bones can take on а wider 
significance only when its resulte oan be related 
geographically. Only the archeologist oan tell, in 
the last instance, which copper implements form a 
homogeneous series suitable for metallurgical analysis 
in attempting to trace the ores that have provided 
the metal; sometimes museum specimens of ores, 
selected on a different basis, may not include inferior 
material that might well have been used by early 
metal-workers. 

In oarbon-14 determinations, quite apart from the 
statistical errors due to equipment and method, 
structural differences between young and mature 
wood, and oontamunation both during and after 
burial may be expected to affect the resulta. A 
number of such ‘rogues’ have in fact been enooun- 
tered, and single or even duplicate estimations may 
well be more misleading than helpful unless con- 
sidered on a wider statistical basis. This calls for 
full and accurate publication of resulte, and the 
Council was urged to oppose firmly any unilateral 
‘editing’ of scientific in archeological 
journals. It further points clearly to the need for 


loss өнер бич каулы А A tosses Ed 
capable of both research and routine work. Concrete 
proposals for such a body, it was felt, should be 
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worked out and submitted through the Council to 
the appropriate quarters aa soon as possible. 

In one of the concluding remarks the hope was 
expressed that, as в result of the conference which 
had thrown. this aspect into relief, something might 
be done to make it easier for arobsologista and 
scientists to understand one another; so that the 
archeologist could come to know the limitations of 
scientific techniques, and the scientist m his turn 
would be able to appreciate archpological require- 
menta. The president, Dr. D. B. Harden, in thanking 
members of the conference on bebalf of the Council, 
had no doubt that the latter would be glad to do 
what it could, particularly about ‘vetting’ material 
sent for expert examination, in order not to strain 
the limited resources available. He said that he and 
other archeologists present had been most enoour- 
aged by the support given to the conference; if an 
Archwological Research Institute still seemed a long 
way off, 16 was well worth while working towards it 
in the best possible way. 

As reported in Nature of October 9, р. 677, а 
Scientific Research Committee for Archmology has 
now been formed by the Council. Further details 
may be obtained from the Assistant Secretary, 
Council for British Archwology, 10 Bolton Gardens, 
London, B.W.b5. L. BÆK 


مستت یی سے le‏ 


PHYSICS OF CLOUDS AND 
d . PRECIPITATION 


N international i was held at the 

Federal Institute of Technology: Zurich, during 
October 4-6, under the auspices of the Swiss Federal 
Commission for the Study of Hail Formation and 
Prevention, to discuss recent developments in the 
physics of clouds and precipitation ала in the 
artificial modification of ой After the delegatos 
had been weloomed by Prof. R. Sanger, president of 
the Commission, opening addresses were given by 
H. Deesens (France) on some theories of cloud 
nuoleation submitted to l test, and by 
B. J. Mason (Great Britain) on the physics of natural 
precipitation processes. 

M. Deesens described studies at the Pêy de Domo 
of the freezing of water dropleta and the growth of 
ioe crystals in the laboratory. The droplets, sup- 
ported on spiders’ threads, were in а cold 
chamber on the stage of a microscope. Although 
large ee oe generally froze at higher temperatures 

ones, he obtained no clear-cut relation 
a drop size and temperature because 
the freezing mechaniam appeared to be pro 
along the thread. However, large drops oo bo 
maintained at temperatures above — 12° C. for many 
minutes without 

The seeding of natural supercooled stratus clouds 
with silver iodide produced ice crystals if the tem- 
perature was below —4^ C. and waa often followed 
by р jitation and partial dissipation of the cloud. 
The of similar clouds with ‘dry ice’ generally 
resulted in overgeeding in the neighbourhood of the 
source, but precipitation and dissipation of the cloud 
did not follow. -goale seeding with silver iodide 
was carried out in the Pyrenees during 1951-53, but 
the effect on the rainfall was inoonolumive. Clouds in 
this region tended to glaciate naturally if their 
summrts were colder than —15° C. 

Mr. Mason reviewed the present state of knowledgo 
concerning the physical mechanisms which are 
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responsible for the release of precipitation from both 
shower- and layer-type clouds. Having traced recent 
theoretical developments, he analysed the information 
which has resulted from the exploration of clouds by 
aircraft and radar to illustrate the conditions under 
° which rain might be produced either by the growth 
of ice arystals or by the coalescence of water droplets, 
snd to point out how the cloud behaviour might be 
“influenced by geographical and climatic conditions. 
The conclusion was that in middle latitudes the 
majority of rain from stratiform olouds is produced 
“by the ioe-orysbel process and that the coalescence 
is mons тер: responsible for only drizzle or 
io ni The radar echo from precipitating warm 
frontal clouds can be satisfactorily interpreted in 
terms of the growth and E by splintering 
of ice crystals, their aggregation to form snowflakes, 
` and the tion during melting of the latber to 
form rain In the case of showers, however, ib 
is considerably more dificult to decide which of the 
poesible mechanisms may be dominant. 
Calculations on the growth of precipitation 
elements in model clouds indicate the conditions 
under which showers may be released by coalescence 
(initiated, for example, by large jo nuclei), 
by the growth of ioe particles, by the shedding of 
water drops from wet hailstones and by & process of 
raindrop multiplication due. to disruption of large 
drops (raindrop chain reaction). In. middle latitudes - 
during the summer, and particularly over the, sea, 


“p the oonlusverice process may forestall ‘lis ice particles 


її rele precipitation even though the tops of- 
the clouds may afterwards show glaciation. This 
may aooount for the fact that hail falla from only а 
amall fraction of -theses clouds. The coalescence 
mechanism will be even more favoured in the deep, 
- warm clouds of tropical regions where the conditions 
' may often be suitable for the rapid multiplication of 
raindrops by & chain reaction, 

In в session devoted to atmospheric aerosols, 
E. M. Fournier d'Albe deecribed how the conocen- 
-tration and sige distribution of large hygroscopic 
nuolei were measured at five ground-level stations in 
Pakistan. Near the coast the concentrations of 
- ‘particles with mass ter than 10-* gm. were of 

order 100/m.* but but fell off rapidly inland. Although 
these particles were depleted during heavy rain, 
there was some evidence that hygroscopic nuolei 
were left behind when rai evaporated before 
reaching the ground. Dr. Fournier d’Albe thought 
. that the main source of these particles was the sea 
and that they were responsible for releasing showers 
by initiating a chain reaction in the warm cumulus 
clouds of Pakistan. 

O. Vittori (Italy) described microchamical tests 
for identifying microscopic and subrnioroeoopio par- 
iim pod us ee: when caught on gelatine oon- 
. salts produce ooloured rings of 
iacens An empiece of mass down to 10-4 gm. may 
be detected. This technique has been used to identify 
sulphate and chloride particles in the atmosphere 
and also various artificial aerosols such as silver 
` nitrate. Some preliminary experiments for the 
phyzioo-chemical detection of minute silver iodide 
particles were also described. I5 is not yet possible 
to determine accurately the masses of the particles 
by these methods. 

Prof. O. G. Rossby (Stockholm) showed some 
resulta which had emerged from the chemical analysis 
of rainwater in Sweden, in particular the geographical 
distribution of various elements as measured over & 
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two-year period. The total deposits of sodium and 
chlorine fell off very rapidly from west to east, much 
more rapidly than does the rainfall. The ratio 
chlorine/sodium by weight in the deposit showed a 
definite geographical pattern with values of'1-2 near 
the coast falling off to 0:6 well inland ; these values 
have to be with a ratio of 1:8 for see 
water. The distribution of calotum was fairly uniform 
over the country, but the ratios of caloium/sodinm 
and potassium /sodiam were generally much higher 
than those found in sea water. 

In studying the superoooling of water drops sup 
pue mns ишш W. Rau (Germany) bas 

und some evidence for the of 
nuolei having maxima at —4? O, —11° С. 
—19° ©. Aqueous solutions show the same general 
spectrum of freezing nuclei but displaced to lower 
temperatures. Dr. Rau believes that precipitation 
from natural clouds tends to occur at rather wel- 
defined temperatures and tha’ this oan, be 
in terms of his spectra of freezing nuclei. e has 
measured the ioe nucleus contents of air samples of 
different origin and has found polar air masses to ` 
contain many very efficient ioe nuclei which are 
absent from subtropical air; he concludes that these 
nuclei were of maritime origin. ‘He believea that the 
freezing of supercooled cloud dropleta at —40° O. is 
brought about by freezing nuclei and that spof- 
taneous nucleation oocurs only at temperatures below 
—70° O. when cubic ioe crystals are formed. He said 
tha’ he-had repeated his earlier experiments in view 
of aritioismg that his apparatus may have been con- 
taminated by aloahol, and he now reported that he 
Tier resulte. . 
grown 10e- orystals in 
_them +0 evaporate, 
found that their-residuéé could act as centres for the _ 
formation of ice orystals at temperatures between 
—12? and —15° O. The particles had no particular 
crystalline shape, were partly insoluble and partly 
hygroscopic and acted as ice nuclei only after liquid 
water had oondensed on them. 

In a discussion on cloud physios, H. Byers (Chicago) 
described recent studies of cumulus clouds in Puerto 
Rico and in the middle of the United States with 
radar-equipped aircraft. The tropical clouds forming 
over the sea were relatively slow-growing and gave 
radar echoes when little more than 6,000 ft. deep, во 
that they were entirely below the 0° O. isotherm. 
Those forming over tbe island, however, showed 
much more rapid devel t, but did not pre- 
otpitate until they attamed oonsiderably greater 
depths. The cloud droplets of tropical cumulus had 
a bimodal size distribution with maxima diameters 
of 10-15 u and 30—50 u, the latter no doubt being 

le for starting the coalescence process. In 
0 to illustrate further the geographical differences 
of rad populations, Prof. Byers also reviewed radar 
studies made of е cumulus in New Мехісо, 
which often t heights without pre- 
oiu аы: rB&orme in Ohio where the 
initial radar echo, in the majority of cases, is 
entirely below the 0° O. level, suggesting that the 
precipitation is initiated by coalescence. 

F. H. Ludlam (London) described the observations 
made in central Sweden this summer as в part of 
в field- organised jointly by the Imperial 
College of Science and Technology, London, and the 
Institute of Meteorology, University of Stockholm. 
The behaviour of cumulus was studied with the aid 
of small aircraft, double theodolites, time-lapse 
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photography and radar. Particular attention was 
paid to the growth-rases of the clouds, their develop- 
ment during the day and the onset of preorprtation. 
Careful studies of the glaciation of cloud summita 
indicated that this sometimes occurred at tempera- 
tures as high as —4° C. Showers sometimes fell from 
clouds little more than 1 km. deep. , 

The instrumentation of the aircraft of the British 
Meteorological Research Flight was described by 
R. J. Murgatroyd. А very rapid hot-wire thermo- 
meter was used to determine the thermal structure 
of the ar below the bases of cumulus, while the 
airflow around the aides of the cloud was studied by 
following the relative motions of packets of ‘window’ 
with radar. Vertioal currente inside clouds were 
measured with an integratmg &ooelerometer and the 
liquid-water content with both a hot-wire instrument 
and a refrigerated icing disk. With the latter insiru- 
ment, full adiabatic values of the water content were 
found in cold clouds. Measurementa of the drop-size 
distribution in clouds by means of slides coated with 
either magnesium oxide or oil showed drops of radius 
20-25 u near the bases of stratooumulus clouds which 
were occasionally observed to produce rain if more 
than 4,000 ft. thick. Mr. Murgatroyd has evidence 
that in southern summer showers are often 
released by ooalescenoe and that even small cumulus 
often contains many drops of diameter 50 u. Ice 
orystals appeared in detectable numbers only at 
temperatures below —12° O. - 

V. J. Schaefer (United States) outlined the cloud 
physics programme of the Munitalp Foundation, m 
pertionlar the attemote to make а survey of cloud 
development at various sites in the United States 
with the help of voluntary observers usi ciné 
cameras. He showed a number of Ol Als of 
clouds taken by members of the United States 
Forestry Service and of cloud systems which were 
associated with jet streams. M. Boesolasco (Milan) 
described some observations of precipitating clouds 
made at a mountain observatory and eriam pted to 
correlate the onset of ipitation with the tem- 
perature at screen level. G. Fee (Rome) reported on 
methods which were used to measure liquid-water 
content of clouds on Monte Cimone. G. Yamamoto 
(Japan), in his studies of the initial growth stage of 
ioe crystal on nuolei of silver ohloride and mlver 
nitrate, has found crystals which sre square rather 
than hexagonal prisms. 

The main contribution on cloud seeding came from 
E. Bollay, who has conducted large-scale commercial 
tials in the United States, mainly with the object 
of increasing the anowpack in the lee of the Sierras. 
Silver iodide smoke was released on all occasions 
when clouds in the target aree surpassed the — 5° C. 
evel. The results were evaluated using а regreasion 
method in which past rainfall data were used to 
obtain a regreasion curve between the rainfall of the 
target and s control area, this being used to prediot 
the rainfall to be naturally m the target 
area during the seeding period. Mr. Bollay estimates 
that in four suocceagive years of operations in the 
Central Sierras they imcreased the snowpack by 
27, 21, 7 and 22 per oent respectively. An inde- 

dent assessment of three other operations by the 

tistical Laboratory of the уо of California 
suggests that in one cass the rai showed в 
decrease, in another there was а considerable morease, 
the third being inconclusive. 

In recognizing that there are certain factors which 
militate againsb commercial undertakings being able 
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to carry out веейїп e i ta in the most soientiflo- 
ally accepbabls form, Мт. Mason said that ib is im- 
portant for those interested in the purely scientific 
aspects of the problem to give considerable thought 
to the design and execution of а large-scale expen- 
ment. The results can be evaluated only on а 
statistical basis, and he indicated how an experiment 
might be designed using control and target areas, the 
decision to seed being made on the basis of a random 
choice. Such an experiment would probably take at 
least flve years if rainfall increases of order 15 per 
oent were to be detected with reasonable confidence. 
Dr. Fournier d'Albe showed в film to illustrate how 
warm cumulus clouds were inoculated with salt 


particles di from the ground im two aroas in 
Pakistan. riiolee of mass greater than 10 gm. 
were di at a rate of 10 gm./seo., about half 


being carried aloft by the air. Although there was 
some preliminary indication that the rainfall waa 
higher in the target regions than outside, a com- 
plete analysis of the resultes has not yet been 
made. 


After three days of lectures and discussions, visita 
wore to the Institute for Snow and Avalanche 
Research on the Weisefluhjoch, Davos, and to the 
observatory of the Meteorologische Zentralanstalt at 
Locarno. ‘These gave delegates an opportunity of 
seeing something of this beautiful country in which 
they were received with such friendliness and 
hospitality. B. J. Mason 


MARIE CURIE CELEBRATIONS IN 
WARSAW · 


HE twentieth anniversary of the death of Marie 

Sklodowaka-Curie was celebrated at a special 
seasion of the Polish Acadamy of Sciences at Warsaw 
during October 6-8. This seesion was attended by 
Mrs. Irene Joliot-Curie, Madame Curie's daughter, 
and by specialists on various aspects of radioactivity 
from China, Czechoslovakia, France, Great Britain, 
Hungary, Norway and the U.S.S.R., as well as by в 
large number of Polish scientists who had gathered 
there from all parts of the country. Madame Curie'a 
elder sister was a guest of honour, and m spite of her 
great age she was present at all the numerous fimo- 


- tions of the seasion. 


The first two days of the seasion were partly devoted 
to official speeches and surveys of the various physical 
and medical applications of radioactivity. Note- 
worthy was the speech by Mrs. Irene Joliot-Curie, m 
which she analysed her mother’s work іп & most 
vivid and personal way. Moreover, the participants 
attended the inauguration of a museum devoted to 
Madame Ourie and installed in the newly rebuilt 
house where she was born in the so-called “New 
City” (which is actually an sighteenth-century 
extension of the Old Town). In this museum an 
extensive oollection of documenta and apparatus 
pertaining to Madame Curie is displayed in a moet 
effective manner. The successive rooms are devoted 
to Madame Ourie’s childhood and family oirole, her 
years of study in Paris, her great work in collaboration 
with her husband, her activities in promotmg the 
medical use of radioactivity and her leadership of 
the Institut du Radium at Paris. The last rooms 
evoke the development of nuclear physics, which 
had ita origin in the disoovery of radioactivity, and 
lead the visitor to an impressive display of photo- 
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graphs illus&rating on one hand the devastating use 
of nuclear energy in destroying cities and their 
inhabitants, and on the other the applications of 
nuclear for medical and industrial purposes 
(including a photograph of the first nuclear power 
station recently put into operation in the Soviet 
Union). | i 

The last day of the session was entirely devoted to 
& more technical discussion of physical problems, 
and was held in the main lecture room of the Physical 
Institute. Among others, Prof. J. Rayski, of the 
University of Toruń (who is wel known to nuclear 
physicists in Great Britain), presented a new inter- 
pretation of the various kinds of particles recently 
discovered m cosmic radiation. The Academy of 
Воіепоев and the State authorities also organized 
official receptions of the participants, who enjoyed, 
during the whole duration of their stay, the most 
cordial hospitality. 

For the occasion the Academy of Soienoes, which 
displays considerable activity in publishing scientific 
penodicals and excellent journals aiming at the 


popularizing of science, had issued a series of valuable 
books. These comprise Polish translations of Madame 
Curie’s ''"Traité Radioactivité”, of Mrs. Irène 


Joliot-Curie’s shorter text-book on nuclear physics, 
and also of Madame Curie’s delightful short biography 
of her husband which originally appeared in French 
in 1924. Another book contains a collection of 
. articles by various Polish scientists surveying Madame 
' Ourie's work and its implications, as well as & reprint 
of two articles written in Polish by Madame Cure. 
Last, but not least, a magnificent volume has been 
prepared contaming & reprint in the original language 
(mostly French or Polish) of the complete works of 
Madame Curie. It is interesting to see to what extent 
Madame Curie was anxious to write popular articles 
or more technical surveys on the development of 
radioactivity in her native language. A bronze medal 
bearing the figure of Madame Curie was struck to 
commemorate the celebration. 

The present writer had the o ity of visiting 
“in detail the Warsaw Physioal Institute and of dis- 
cussing questions of common interest with Polish 
physicists there. He was much impreased by the 
activity with which the newly i Institute 
was teaming, and with the results already achieved 
in & surprisingly short time in trying circumstances. 
The Experimental к тий шн of the Institute, 
under the direction of f. L. Sosnowski, pursues 
no leas than four lines of investigation. Prof. Вов- 
nowski Бове]? is interested in problems of semi- 
conductors; there is a section on nuclear physics 
(Prof. A. Solan), a section on the study af cosmic 
rays by the emulsion technique (Prof. M. Danysm), 
and в section on optical and X-ray У, 
which waa set up by the late Prof. 8. Pieńkowski, 
the creator of the Institute after the Firat World 
War. The Theoretical Phymos Department ocou- 
pies & new wing which was recently buit in the 
spaoe of a few months and which offers a group of 
very keen and active young theoreticians ideal 
conditions of work under the ip of the two 
well-known theoretical physicists, Prof. L. Infeld 
and Prof. W. Rubinowioz. There are flourishing 
centres of research in physics at the other universities, 
which the writer had, however, no time to visit. The 
general impression from his brief contact with Polish 
physicists is that of a remarkably vigorous activity 
and growth, worthily upholding the brilliant traditions 
of Polish science. L. RosSmsrHLD 
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SOCIAL IMPLICATIONS OF THE 
GENETICS OF MAN 


| фер ыя ial addrees to the Paorflo Division 
of the American Аввооівііоп for the Advancement 
of Science, Prof. A. H. Sturtevant, of the California 
Institute of Technology, dealt with two matters. 
First, he emphasized the peculiar difficulties in the 
way of building up & sound body of knowledge on 
the formal genetics of man. These account for our 
gross ignorance of the part played by heredity, for 
example, in mental differences. Secondly, he con- 
sidered the problems set by the genetical consequences 
of atom and hydrogen bombe. 

. Btreesmg that, for ther effects on heredity, there 
is no lower level at whioh high-energy radistaons are 
harmless, Dr. Sturtevant the statement 
by the Charman of the Atomio Energy Commission 
that “... after every test... there в а «mall б 
inarea&se m natural background radiation in some 
localities within the U.S.A. . . . far below the levels 
which could be harmful in any way to human 

Dr. Sturtevant made the point that the riak в one 
to which the whole of mankind is already being 
subjected, and, if mankind survives for many 
generations, the bombs already exploded will 
ultimately and inevitably result in an morease in the 
harvest of defective fadividuals. , 

Few biologists will disagree with Dr. Sturtevant’s 
crüicism of the attitude exemplified above. The 
genetical consequences of a world atomic war would, 
clearly, be trivial compared with the immediate 
results. If mankind cannot avoid such a war there 
is not much pomt m ting on the genetical 
consequences. But if ib should be avoided, then a 
permanent increase, no matter how small, in radio- 
activity, be it due to industrial waste products or 
to the testa mentioned by Dr. Sturtevant, might 
become of tremendous importance. With present 
knowledge we are not even in в position to make a 
few intelligent guesses. It is to be that 
Dr. Sturtevant, besides deprecating thé light-hearted 
attitude towards biological problema mentioned 
above, did not also consider the consequences of the 
development of atomic energy for peaceful purposes. 
It seems to the reviewer that we are mg moal- 
oulable risks by buiding the factories without 
concentrating a8 much energy and money on the 
study of the long-term biological consequences of the 
atomio age. а. Powrmoonvo 


UNITED NATIONS TECHNICAL 
ASSISTANCE BOARD 


REPORT FOR 1953 


НЕ sixth report on the United Nations Expanded 
Programme of Technical Assistance for Hoonomio 
Development*, submitted by the Technical Assistance 
Board to the Technical Assistance Committee of the 
Economic snd Social Council, describes the progress 
* United Nations Technical Assistance Committees, хі Report 
of the Technioai Assistance Board. Hoonomie and Boolal Oouneil— 
Hhghteenth Session —Supplem: 4. Pp. 14-267. (New York: 


ent No. 
United Nations; London: H.M 8.0, 1054.) 250 dollars; 17s 64.; 
10 Swim francs. 
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of the programme during 1958, the third financial 
period. It also includes mformation on the approved 
e for 1954 and some details on that pro- 
posed for 1955. Almost 200 out of the 267 pages of 
the report are occupied by the statements of the 
particrpatmg organizations and an analytical sum- 
mary of the programmes for 1953-55 taken country 
by country. The general features of the Expanded 
are discussed in an introduction which 18 
illustrated by a series of diagrama and charts; and, 
m view of what has already been recently published 
m Nature (178, 60 and 174, 1; 1954), it is unnecessary 
here to refer to more than a few points. 

In the four years since the Programme began, the 
less-developed countries have re-examined their 
eoonomio and social problems and have invited many 
thousands of experte from many lands to work with 
and for them. The technical skill and experience of 
many countries have been drawn upon to accelerate 
progress where it has lagged, and the report claims 
that m some measure the energies and initiative, the 
hopes and capacity for self-help of many peoples 
have been qui Nevertheless, the volume of 
technical assistance fell slightly, from 22,968,120 
dollars m 1952 to 22,810,000 dollars, partly m 
consequence of a thorough review of the 
when pledges for 1953, totalling 22-4 million dollars, 
fell far below the oost of the technical aasistance 
requested. The number of countries and territories 
receiving experte, however, increased from sixty-two 
to sixty-five, although fellowships were awarded to 
nationals of only eighty-two countries, compared 
with ninety-two in 1952, and sixty-seven, as com- 
pered with seventy-six, countries or territories acted 
as hosts to Fellows. 

Attempting to distinguish features of the Pro- 
gramme on the basis of five years of operation, the 
Teport pn out that only & small proportion of 
the funds is required to meet urgent priority requesta : 
moet technical assistance is designed to assist tho 
less-developed countries in themselves solving ahronio 
and age- problems and representa only a fraction 
of i national effort required for appreciable 
and endurmg resulta. The approved programme for 
1954, for ee includes some eight hundred pro- 
jecte in each of which the average number of experte 
is about two throughout the year, and & hundred 
and fifteen projects which inolude only one fellowship 
each end no experts. Secondly, relatively little 

t is provided with the assistance : 
in 1953 only 10 per cent of obligations was for equip- 
ment and only about 6 per cent з planned for 1954. 
Thirdly, the Expanded Programme is not related 

, directly to any source of capital supply. 

Experience seams to show that a portion 
of the Programme in widely different 8 must be 
devoted to training national personnel in the less- 
developed countries. Often these training facilities 
are linked with, or followed by, the award of fellow- 
ships to candidates recommended by the government 
concerned to enable them to follow a specified course 
at teaching institutions abroad. In many countries 
international have assisted governments in 
developing the institutional а мл required for 

work, pilot projects and development. 
It is also emphasised that the degree of under- 
development and the requirements of various 
countries differ widely, and in most flelds specific 
instruction and demonstration as to how to do thi 
are teking the place of general advice as to what 
needa to be done. 
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During the year attempts were made for the first 
time to work out comprehensive technical aasistanco 
at the country-level, and special atten- 
tion to the possibilities of economy m the Board’s 
field establishments led to a 24:5 рег cent reduction 
in the estimated costa of these establiahments for 
1954. The holding of the Pledging Conference before 
the beginning of the Programme algo eased 
financial management in 1953, and the approval by 
the Technical Assistance Committee and the Eoonomic 
and Social Council of proposals for the establishment 
of a reserve which might be utilized as з working 
capital and reserve fund should ensble the Board 
to make advances to tide over time-lage between 
pledges and payment and to satisfy special ourrenoy 
requirements. Financial oeilmgs are now being 
imposed on obligations in order to regulate the rate 
of expenditure im relation to the rate of estimated 
collection. The Board is also re-examining the criteria 
and techniques to be used in judging the results of 
individual projeote and the effectiveness of country 
programmes as & whole. In spite, however, of the 
improvement in financial management, the de- 
termined attack on administrative costs, the stronger 
co-operation between governments, agencies and the 
Board's representatives at the country-level and the 
improved oo-ordmation with other technical assist- 
ance p much remains to be done to 
improve the operation of the Programme, to make 
more effective use of limited resources and to 
come to terms with the dimensions of the task for 
which the Expanded was created. Onco 
agam it is clear that educational and economic 
advance should go side by mde. Neither should domin- 
ate the other. This report should assist in formulating 
a clear conception of the prinorples involved in tech- 
nical aid and what they require; and to overcome 
the difficulties encountered In obtaining a sufficient 
supply of experta and retaining their services, it may 
prove necessary to form an international cadro 
with continuous and guaranteed agreed terms of 
service operating for something in the nature of a 
World Development Authority. í 


FISH CULTURE IN INDONESIA 


HERE has recently been published by the Food 

and Agriculture Organization (F.A.O.) в highly 
important report* on fish culture in Indonesie. This 
report comprises & selection of the papers delivered 
and discussed a+ a seminar on brao эден freah - 
water fish culture, held at Djakarta during April 11- 
May 23, 1951, under the ægis of the Indo-Pacific 
Fisheries Council. 

It is now generally recognized that the fiah resources 
of the sea, vast though they be, are not limitless, nor 
are they uniformly distributed throughout the seas 
and oceans of the world. In many highly populated 
regions of the earth, especially withm the tropics, the 
marine fisheries are as yet poorly developed and their 
yields make inadequate contributions to the needs 
of the inhabitants. In consequence, great effort is 
being made in many such regions—much of it under 
the inspiration and guidance of the Food and Agri- 
culture Organization—to inoreage the yield of sea 
foods. 


* Fhh alkuro -1n 4 in Indonesa — G. Sadri General Editor 
Indo-Pacific Fisheries Oounal (F. 4.0) Special пев Поп No. 2. 
DK Caters F.AQ. Cogan oe for Asia and the Far Bast, 
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This can be done only by streamlining 
and improving fishing methods and inten- 


° mifying fishing effort. It is already olear, 
however, that m many places the ultimate 
- yields from the sea’s natural resources can 
never fully meet the unsatisfled demands 
for anima! proteins; and no means have 
` yet been found of adding appreciably to 
the вев'в productivity by culture methods. 
Fish farming is not feasible in the sea; 
but in brackish lagoons and freah inland 
waters it 18 both poasible and profitable and 


-` has long been practised in various parta of 


the world. 

' Great effort to impfove and extend the 

;' Practice of fish culture in fresh and brackish 

waters is therefore now i made, 

iei А in the Indo-Pasific region. This 

vo on fish culture in Indonesia is thus a most 
valuable document. It opens with a general deeorip- 
tion of the inland fisheries of Indonesia followed 
by reports on: (1) the anatomy and physiology 
of the milkflsh or bandeng, Ohanos'chanos ; (2) the 
‘capture and transportation of ita fry for stocking 
purposes ; (8) the breeding of carp, Oyprinus carpio ; 
` (4) the plankton populations of brackish-water 
ponds; (5) the occurrences of Anopheles larve 
in rice fields during combined oultavation of moe 
and fish. There are also brief notes on many other 
allied problema. 

Practical fish culturista and all others mterested in 
improving and the science and art of fish 
culture will be grateful to the Food and Agriculture 
Organization for providing in this publication such a 
rich fund of information. 

.The Organization has also published a second 
(revised) edition of its valuable List of Scientific and 
' other Periodicals published m the Indo-Pacific Area*. 


GQ. A. Suvan 
* List of Scenkfo and other pubimhed in the Indo- 
Pacific Area. 2nd edition (revased)  Indo-Pa&cfic Fishers Oounsil, 
LP.F.0. T ТЫ (Regonal Office for Ama and the Far 
Hast, n.p 


PARTICIPATION OF COENZYME А 
IN THE OXIDATION OF FAT* 


By Pror. F. LYNEN 


Biochemical Department, рүе Chemical Laboratory, | 


Munich 


fat meteboliam and has oonfirmed the olaasıoal 
B-oxidation theory of Knoop! as the chief process by 
which а aim are oxidized. Fatty acid chains 
undergoing process are cleaved into O,-fragmenta, 
until recently known as ‘active acetate’, as their 
true nature was a mystery. The discovery of coenzyme 
А. by Lipmann! was followed by that of the 'energy- 
rich’ acylmerca; or thioesters*. This led to the 
identification, ears ago, of ‘active acetate’ as 
the thioester formed ion coenzyme A and acetic 
acid (acetyl-coenzyme A)‘. Knowing this, ib was 
possible to formulate a provisional scheme for the 


* Bammary of & en giron avo liodie i соп, 
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Fig.1. Fatty add cyole 


oxidation and synthesis of fatty acids", The easen- 
tials of this scheme were soon confirmed, owing to 
the rapidity with which the enzyme systems involved 
were isolated and studied by several laboratorieg!-1*, 
including my own in Munich". 

This scheme (Fig. 1) represents a ‘fatty acid cycle’. 
The synthesis of fatty acids is achieved by a repetition 
of four consecuttve steps, catalysed by four new 
enzymes, which hand to each other substrates of 
different chain-length. (Recent {в show 
that there exist two ketothiolases’ and two ethylene 
reductases’, each specific to substrates with oertain 
chain-lengths.) I have named these enzymes according 
to the direction of them equilibria under physiological 
conditions. The four stepa are as follows: (1) one 
molecule of soetyl-coanzyme A condenses with 
another, giving acetoacetyl-coenzyme A; (2) aceto- 
acetyl-coenzyme A m reduced to B-hydroxybutyryl- 
coenzyme A in the presence of reduced diphospho- 
pyridine nucleotide ; (3) B-hydroxybutyryl-ooenzyme 
A undergoes dehydration to crotonyl.ooenzyme А; 
(4) erotonyl-ooenryme A ів reduced to butyryl. 
coenzymes A m the presence of reduced flavine. 

In thee four steps the carbon chain of the original 
acetyl-coenzyme A is extended by two carbon atoms. 
An additional &oetyl-ooenzyme A and four additional: 
hydrogen atoms are required. The butyryl-coenzyme 
A ao formed oan re-enter the cycle through oondensa- 
tion with another molecule of acetyl-coenzyme A to 
give ketocaprovl-ooenzyme A, afterwards undergoing 
reduction to caproyl-coenzyme A. The repetition of 
E m e E AA 
duoe stearyl-ooenzyme A ( 3). Fatty acid ooenzyme 
A derivatives formed in the ‘spiral’ сап transfer 
their acyl groups to a-gly hosphate, forming 
diacyl phosphatidic acids}, le precursors of the | 
phosphatides and true fate. The transferring enzyme 
concerned is highly specific for fatty acid chains of 
16, 17 or 18 carbon atoms, which may account for 
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the preponderance of W,’ = 0-22 V. 
pelmityl and  stearyl 
glycerides in Nature. 
By reversing the ‘spiral’ 
the complete degrada- 
tion of a fatty acid 
chain into C,-fragmenta 
сап  oocur, provided 
that the fatty acid w 
first activated by oom- 
bination with coenzyme A. 

The study of these four new enzymes m our labor- 
atory in Munich has been based on the apphoation of 
the elegant optical methods of Warburg", and on 
the wide use of model derivatives of coenzyme A— 
the derivatives of N-acetyl cysteamine, an analogue 
of ooenzyme A. 


Е, = ~0-20 V. 


HS8—OH,—OH,—NH—00—OH,— 


pom, а | о нон 
adenosine—O—-P—-O—-P-—O—-CH ,O(OH,), 
ОВ bg 
А Ooenxyme А 


М-Асебу1 cysteamine 


These model compounds were first prepared by us 
with the object of obtaining information about the 
chemical iea of the intermediaries 
of the fatty acid cycle (Table 1). They also proved 
to be of great value in the study of enzyme reao- 
tons. Not only are they inexpensive and readily 
available (unlike coanzyme A and ite derivatives), 
but they oan also be prepared in the laboratory as 
analytically pure compounds. Some of them possess, 
eee ee ищ 
absorption bands m the ultra-violet. The S-erotony 
and B8-acetoacetyl derivatives: absorption 
bands at 268 mu and 303 mu (pH > 8, enolic form) 
respectively, and the thioesters of the saturated fatty 
acids and the B-hydroxyacids have a band at 283 mp 14. 
The model compounds must be used at higher 
concentrations than the ооттевро coenzyme A 
derivatives, as the enzymes oo have a lower 
affinity for tham. The models posees the correct 
configuration of atoms next to the active but 
lack the anchor, perhaps provided by the phosphate 
groups of coenzyme A, for their firm attachment to 
the enzyme. In this respect the enzymes of the 
fatty acid cycle may resemble the triose phosphate 
dehydrogensse?+15, 

Hüwjlens reductase is a flavoprotein enzyme with 
flavadenine dinucleotide as prosthetic group, an 
observation made indepen in Munich!* and in 
Madison'!"»1"6, It catalyses the oxido-reduotion between 
saturated fatty acid derivatives of coenzyme A and 
flavine, and can also react with the model compounds. 
This reaction may be followed photometrically 
by observing either the bleaching of 2,6-dichlorophenol 
indophenol by the saturated fatty acid derivatives, 
or the regeneration of colour from lencosafranin 7 by 
the S-crotonyl derivatives. 
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(FAD m flavine adenine dinucleotide , 
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2,6-dichlorophenol 
sic uut Leuco-dye 


X * 





. | 
R—QOH«O0H—00—8004 + FADH, a R—OH4—0H,—00—8004 + FAD 


t As | 
x > N 
Safranın T Leucosafranin Т 
FADE, = reduced FAD) 





The enzyme was purified four hundred times from 
sheep liver extract, using the second reaction for the 
вавеу system’. The enzyme has the same affinity 
for model as for natural compounds, but, in order 
to achieve the same velioity at at identical substrate 
concentrations, three times more enzyme is needed 
with the model compound than is needed with the 
natural one. This suggests that the transfer of hydro- 
gen from the natural subetrate to flavine is three 
times more rapid than the transfer from the model 
compound. The rate of oxidation of the model fatty 
acid derivatives increages with chain-length. We 
have evidence that our purified ethylene reductase is 
different fram the ‘acyl-coonzyme A dehydrogenase’, 
isolated in Madison”. 

Orotonase catalyses the reversible hydration of the 
thioesters of the unsaturated acids to the correspond- 
ing B-hydroxysoids!t;!*, 


ышы a + H,O a 


О 
шыр эшш ы 
H 0 


This reaction may be followed by measuring 
changes in the absorption band of S-crotonyl derive- 
tives at 263 my’. The extinction coeffiment of this 
band is sufficiently high to prevent significant mter- 
ference by the adenine band of coenzyme A at 260 mu. 
Crotonase can remove water from B-hydroxybutyryl- 
coenzyme A to give vinyl-acetyl-coenzyme A11, 
an unsaturated fatty acid with the double bond 
between carbons 3 and 4. The incorporation of such 
а fatty acid into в chain undergoing synthesis in the 
‘spiral’ could explain the distribution of double bonds, 
in & number of naturally oocurring unsaturated fatty 
acids (for example, linolenic, Cy: 1 Су; arachi- 
donio, Cy: e Cii: n). 

B-Ketoreduciass catalyses the reduction of the 
8-acetoacetyl derivatives of coenzyme A and N-acetyl 
cysteamine to the corresponding f-hydroxyacid de- 
rivatives, using reduced diphosphopyridme nucleotide 
(DPNH) ва hydrogen donor", 


OH - 
2 b sr oca + DPN+ we 
о : 
RO 0H 008004. + DPNH + Н+ 


irae + Ht 


Of the two enantiomorphs of the §-hydroxyacid, 
only the D-compound takes part in the reaction’. 
This may be followed by using 8-acetoacetyl-N-acety! 
cysteamine ag the substrate, and measuring tho dis- 
appearance of reduced diphoephopyridine nucleotide. 
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Considerable purifloation of the enzyme from sheep 
liver was obtained, using this assay system’. The 
affinity of the enzyme for its natural substrate is one 
hundred times greater than ita affinity for the model 
compound. At physiological pH the equilibrium of 
the reaction lies towards oxidized diphosphopyridine 
nucleotide and 8-hydroxygcyl-ooengyme А, but shifts 
towards the S-aceto- 
acetyl compound with (1) 
rismg pH. Above pH 
8-5 the acetoacetylmer- 
captan dissociates to 
ive the enolate ion. 
e latter effect can be 
used in the preparation 
of §-acetoacetyl ог 
higher B-ketoeoyl derivatives of coenzyme A. This 
was first done in our laboratory in Munich™ and later 
elaborated by Bemert in Madison". Various tissues 
have been examined for the presence of the enzyme. 
Of all the organs tested, the brain waa found to 
contain very little (Fig. 2), which agrees with the 
well-known fact that this organ oan metabolize 
carbohydrate but not fat. 











Heart Adrenal Brain 
Fig. 4. Ooourrenoe of Akoto reductase and f-keto thiolase in 
various sheep iasne-eriracis 


liver Kidney 
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(2) OH,—-CO—800A + HNC NO, хе CH,—00—NH( умо 
&oetokinase 
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oannob be followed at 808 This diffloulty can 
be overcome by боро the enzyme with the 
acetokinase for aromatic amines from pigeon liver. 
The acetyl-coenzyme -A formed by. ks: thiolytio 
cleavage acetylates p-nitroaniline, giving an almost 
colourless oompound?*, and the е reaction can 
be followed optically’. 


VoL 174 


OH,—00—O0H,—00—8R + Н8004 — ОН, 00-8004 + OH,—00—SR 


P-kekothiolese . 


-- НВОоА. 


Acetoacetyl-coenzyme A and acetoacetyl-glutathione 
will also react ш thie system, showing the wide range 
of the B-ketothiolase, the only enzyme so far known 
which wil react with the B-acyl derivatives of 
glutathione. g 

We have come bo the conclusion that the enzyme 
participates in the reaction, in the following stoichio- 
metrio manner, by means of a thio group, which is 
essential to its activity. 


(1) Enxyme SH + Оо4 ‚= 
enzyme з + 0048—00-——OBH;. 
(2) Enzyme 8—CO—OH, + CoABH «= 
enxyme SH + CoA8-,-CO—OH;. 


The distribution of the enzyme in certain tissues 
is shown in Fig. 2, The great accumulation of the 
enzyme in the suprarenal gland suggests that it might 
participate in the synthesis of steroids from. acetyl 
groupe, via squalene“. We suggested more than two__ 
years ago that & ‘building block’ suitable for such 
biosyntheses, and containing five carbon atoms in ап 
isoprene structure, could be produced in а fashion 
analogous to the $n. vivo synthesis and transformation 
of citrate. 


f-ketothiolase 
(1) 20H,—00—8004 — OH,—00—OHy—O0—800A + p 


(2) OH,—00—0OH4—00—8CoA + OH,—00—800A Bee ее + H8004 


OH 


—H4,0 —CO, 
(3) ТИ eae ee — OH,C=0H—OO0O—8CoA — OH 


«COOH 


фы, соон 


B-Ketothtolase catalyses the reversible cleavage of 

‚ &oetoaocetyl-ooenzyme A into two molecules of aoetyl- 
'  ooenryme AÀ^3', The equilibrium of the reaction 
under physiological oonditions lies towards the 
-thiolytio cleavage, one thousand molecules of acetyl- 
coenzyme A being in with &bout flve 
molecules each of acetoacetyl- and free coenzyme A. 


о 


вА сн, 00-8004 + H800A «а 


R—OO—800A + OH4—00—8004 


The reaction may be followed by observing 


cysteamine, 
bus ab such high ooncentratons that ihe resotion 


Б be соон 


‚—Сб—=Он—О0—В0ОоА (ref. 26) 
| 
OH, 


Activation of fatty acids. In the fatty воа oyole 
fatty acids are not metabolized in the free form, and . 
prior to oxidation must undergo activation by com- 
bination with the thio group of coenzyme A!;s€,**, 
Three enzymes are known whioh catalyse this 
reaction. One, which has received the most intensive 
study, activates acetate and propionate’s*™,* 
another activates fatty acida, unsaturated fatty acids 
and B-hydroxy-aoids of chain-length O,-C,, ; and 
a third activates higher fatty acids up to Os, **. The 
activation needs energy from adenosine triphos- 
phate”, which was shown by Lipmann and his oo- 
workers to split into adenosine monophosphate and 
pyrophosphate during the activation of acetate™. 
The recent collaboration of our team with Lipmann’s 
elucidated the mechanism of acetate activation". 
This seems to require the stoichiometric participation 


of a group (X) on the enzyme іп a three-step reaction: 
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FATTY ACIDS creat up 8 
е [CoA] - ae 
= a n. 
>р N AP E ; 
АМР РР. 


/ 


CARBOHYDRATES 


Wig 3. Interaction af the fatty acid cycle and the atrio &old cycle 


(1) Enzyme X + Ad—P~PP a 
enxyme X~P—Ad + PP. 


(2) Enzyme X~P—Ad Н8ОоА «^ 
+ иво X~8C0A + Ad—P. 


(8) Enzyme X~8004 +. OH,000H л 
enzyme X + ОН,00-.8004. 


(44 = adenomne, 4d—P = adenosine monophosphate, 
PP = pyrophosphate). 


It has been known for many years that the mete- 
boli&m of fat is closely mtegrated with that of carbo- 
hydrate, but only now is it poemble to have a clear 
picture of this in ion at the enzymatic level 

. 8). For the synthesis of fat the fatty acid cyole 


pendent the supply of acetyl-coenzyme A 
and reduced hoephopyridine nucleotide, derived 
from the wn of carbohydrate. А high oon- 


centration of these substrates must be maintained, 
and the concentration of free coenzyme A kept low, 
if the equilibria of the §-ketothiolase and the B-keto- 
reductase are to be shifted in the direction of synthems. 
In the living organism the supply of these two sub- 
абый te crucial Wh daabiing ТЕ fat 15 ¥0 be куюш 
or oxidized. In diabetes, where the metaboliam of 
carbohydrate is depreased, the stationary concentra- 
tion of reduced diphosph: nucleotide in the 
liver is lowered" and the synthesis of fatty acids 
restricted. 

The &oetyl-ooenxyme A derived from the oxidation 
of fatty acids passes into the citric acid cycle by 
condensation with oxaloacetate, to be oxidized to 
carbon dioxide and water. The level of fatty acid 
oxidation is therefore determined by the rate at 
which oxaloacetate becomes available. If this 
rate falls off, through the depression of oerbo- 
hydrate metaboliam, as in diabetes, then acetyl- 
coenzyme A cannot be metabolized completely. 
Acetoscetyl-coenzyme A accumulates and gives rise 
to the ‘ketone bodies’ of the blood by being hydrolysed 
by a deacylase, found only in liver, to give free aceto- 
acetate. Acetoaocetate may be reduced or decarboxyl- 
ated to B-hydroxybutyrate or &oetone. In normal 
animals acetoacetate can be used to provide energy**, 
for once activated with coenryme A it will give rise 
to acetyl-coenzyme А, which enters the citric acid 
cycle. Two such activating mechanisms are known. 
Stern“ and Green™ discovered independently an 
enzyme which exchanges acetoacetate with the 
succinate of succinyl-coenzyme A (arising from the 
ortric acid cycle) to give acetoacetyl-coenzyme A and 
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free succinate. There is also an enzyme, 

found mainly in kidney*, which catalyses 
the direct activation of acetoacetate with 

А and adenosine hosphate. 

The level of the blood acetone ies wil 
be controlled by the inter-relationships of 
such systems producing and utilizing 
acetoacetate. 

The smooth integration of fat and 
carbohydrate metabolism depends upon & 
steady turnover of coenzyme А. Free 
coenzyme А is acylated in the activating 
and thiolysing stepe, and is liberated from 
the acylated form by condensation reao- 
tions involving acetyl-coenzyme A. This 
turnover explains why coenzyme A does 
not appear on the balance equation of 
8-oxidation, and provides a beautiful 
example of the catalvtio functioning of coenzyme A 
m the living organism. 
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lon-Exchange Chromatograph 
Guanidino Amino-acids from Sy 
Modified Gelatin 


Eruri0N chromatography of amino-acids on 
columns of “Dowex 50’ by the method of Moore and 
Stein! haa proved a versatile technique for the analysis 
of biological materials. Application of the method 
to chemically modified proteins has received little 
attention. The present investigation, in which it has 
been used to separate two amino-acids, considered 
to be homoarginine* and hydroxyhomoarginine, from 
hydrolysates of a guanidated gelatin, illustrates its 
power in this connexion. 

The parent gelatin (17-9 per cent nitrogen), pre- 
pared from cattle hide after prolonged treatment with 
lime‘, was guanidated' by treatment with O-methyl 
isourea at pH 10—12. The guanidino gelatin (18-7 per 
cent nitrogen) had an isoelectric point, determined 
by the method of Janus, Ken n and Ward’, at 
pH 4-91, identioal with that of the original gelatin, 
whereas its titration curve showed almost complete 
removal of ¢«-amino-groups. This would suggest 
conversion of the «-amino-groupa to guanidino- 
groups which, if complete, would give rise to an 
morease in total nitrogen of 0-87 per cent. 

The gelatin and’ the guanidated product were 
de-ionixed* with mixed-bed ion-exchange resins to 
remove all small ions and hydrolysed in sealed tubes 
with 6 № hydrochloric acid at 100° for 24 hr. The 
hydrolysates were chromatograp phed on 15 om. x 

. 0:9 am. oolumns of “Dowex 50’ and eluted with 0-1 M 
sodium oitrate, pH 4-95 for the firss 25 ml. The 
elution curve of the gelatin (Fig. l,a), in which the 
actual optical density of the test solution from each 
fraction is plotted against eluant volume, showed 
peaks corresponding to hydrorylysine, histidine, 
omithine, lysine, ammonia and arginine. The 

asymmetry of the hydroxylysine peak was attributed 
to partial separation of the diastereoisomers*. The 


etically 


abnormally large proportion of ornithme, formed by 
alkalme decomposition of guanidino-groupe during 
manufacture. Collagen and acid-process* gelatins 
have been shown to contain no ornithine!5, whereas 
gelatins prepared after short lime treatments have 
small amounts. 

The chromatogram of the guanidino gelatin (Fig. 
1,5) showed almost complete absence of hydroxylysine, 
ornithine and lysine, increased arginine and the 
appearance of two new peaks. The first of these 
peaks, emerging between ammonia and arginine, was 
attributed to hydroxyhomoargmine, formed by 
guanidation of hydroxylysine. The peak emerging 
after was oonsidered to be homoarginine 
derived from lysine. The high and vanable blank, 
in the region of the ammonia peak, due to emergenoo 
of ammonia &ocumulated from the buffer solutions, 
necessitated the removal of ammonia from alternate 
fractions to permit accurate estamation of hydroxy- 
hom i . The 1-ml. fractions were brought to pH 
11:5 by addition of 0:051 ml. of N sodrum hydroxide 
and ammonia was removed by evacuation at 15 mm. 
preasure for 4 hr. The fractions were then brought 
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1 Minton curve from 15 em x 0 9 om. columns of ‘Dowex 
of h; LAT Mee hs rem ut re ine fadt аг 

Тие lower. carto ior aco 120- 
18 тойо value obtained адет removal of ammonia. 


pro pe ا‎ 75, nen f solius рәр ыц 
эне, BOO'D Af medion citrate (її 


to pH 5:0 by addition of 0:097 ml. of 2 № hydro- 
chloric acid before addition of ninhydrin tH. 
The contents of basic amino-aoids of the gelatins 
are shown in Table 1. The ‘colour yields’ of 
i and hydroxyhomoargmine were aa- 
sumed to be the same as for arginine. The sum of 
the hydroxyhomoarginine and residual hydroxylysine 
of the guanidino gelatin is rather leas than the 
original hydroxylysine content. This may be due 
to errors in the integration of the small hydroxylysame 
peek, arising from uncertainty in the position of the 
base line. Rather lower hydroxylysine values have 
been obtained with other gelatins. The increase 
in the imine content exceeds what would be 
expected from guanidation of ornithine. Errors m 
the estimation of ornithine are substantial, although 
these do not affect the combined figure for lysine 
and ornithine. The sum of the ho i , the 
increase in inine and the residual lysine of the 
guanidated gelatin (35-0 residues per 10°) agrees with 
the original total of ornithine and lysine (83-0 per 10%), 
confirming that the discrepancies arose from the 
analysis of the overlapping peaks. 
Arginine, homoargmme and hydroxyhomoargmine 
all give rise to asymmetrical peaks, each having a 
gradually falling trailing edge which appears to be 















Table 1. Ооитиит OF BASO AMIKO-AGID EJMIDUNE AND AMIDE 
NITROQEN OF LORD HIOA ОНЕ SXEQUN ARD ATTER GUANTDASION 
Sr: T T 
droxyhomoerginine 
Ornithine 27 00 
tne KE ii 
Arginins 476 53 2 
Histidine 66 58 
Amide groupst 60 114 








* 1 gm. of gelatin gives rue to 1 017 gm. of fully guanidated gelatin, 
+ Corrected for ammonite formed by decomposition of serine and 
threonine during hydrotysis. 
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characteristic of the guanidino-group. The sharp 
seperation of arginine and homoerginine, each of 
which contains the same three ionizable groupe and 
which differ only by one carbon atom in chain-length, 
illustrates the high reeolution of basic amino-acids 
on 15-om. columns of ‘Dowex 50’, eluted with nearly 
neutral buffers. Substitution of & hydroxy-group in 
homoarginine has the effect of causing an earlier 
emergence of the hydroxy amino-acid, a result also 
shown by the pairs lysine and hydroxylysine and 
alanine and serine. 
J. E. Easton 


А. W. KENOHINGTON 


British Gelatine and Glue Research Association, 
2a Dalmeny Avenue, 
Holloway, London, N.7. 
Aug. 5. 
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Colour Reaction for Deoxyribose 
Compounds 


, THE two most commonly used methods for detecting 
deo: compounds are the diphenylamine re- 
action! and the hurio acid method, 
both originally discovered by Dische. Overend and 
Stacey* have made the most recent survey of the use- 
fulness of these methods. Both methods suffer from 
the same fault, that neither measures pyrimidine- 
bound deoxyribose quantitatively. Brody* has used 
the oysteine-sulphurio acid method under conditions 
of precise temperature control for the quantitative 
determination of, deoxyribose nucleic acid. It was 
not determined whether or not the pyrimidine-bound 
deoxyribose compounds were as chromogenic as the 
purme-bound sugars. The observations presented 
here show that the method can be employed for a 
variety of compounds containing deoxyribose. 

The only change from the description by Brody 
was to decrease the final volume from 5-55 ml. to 
3:33 mL, and the amounte of reagents used were 
reduced accordingly. The intensity of colour that 
developed was determined in the Beckman speotro- 
photometer at 474 mu. Assuming that each mole of 
deoxyribose is quantit&tively converted to the 
chromogen, Table 1 shows the apparent molar 
extinotion ooeffioient of this chromogen as derived 
from testa with a variety of compounds containing 
deoxyribose. Within experimental error, the observed 
molar extinction coefficient is the same. It appears, 
therefore, that pyrimidine-bound deoxyribose reacts 
as well, quantitatively, as purine-bound 
One can therefore use this method to determine the 
total deoxyribose content of & given sample. One 
can also determine the amount of purine-bound and 
pyrimidme-bound deoxyribose in any sample by a 
combination of the diphenylamime reaction and the 
oysteme-sulphurio acid method as desaribed by 
Brody. 


^ 
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This oommunioetion is based upon work performed 
for the Atomic Energy Commission under Contract 
No. AT(80-1)-1045. 

LioxunL A. MANSON* 

Department of Microbiology, 

School of Medicine, 
Western Reserve University, 
Cleveland, Ohio. 

July 13. 


* Present address: Wistar Institute, Unrrermty of Pennszylvanis, 
Philadelphia, 
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* Disobe, Z, Proc p кар. ды. Ме. Aur aca 

“Ване E Ka Biol. Chem , 109, 3 944). Manson, L. A, and 
Lampen, J. O., J Biol. Ohem, we 87 (1951) 

* хем, W. 0, and Stacey, AL, "Adv. ш Oarb Chem.”, 8, 46 

5 Brody, A., Даш Chem ошиб, 7, 502 (1053) 





Correlation between Endogenous Auxin 
and its Destruction In vivo 
2 :4-Dichlorophenoxyacetic Acid in 


Plants 


SHYHRAL investigators have recently pointed out 
the accelerating effect of 2 : 4-dichlorophenoxyacetio 
acid (2,4-D) on the destruction of auxin in dicotyl- 
edonous planta, In addition, one group* has 
revealed that the opposite effect prevails in oat 
coleoptile sections, that тв, 2,4-D effecta a prevention 
or ‘sparing action’ of the previously reported de- 
struction of indolylacetic acid in oat coleoptilest. 

i ta эл vitro using etiolated oat coleoptile, 
pee epiootyland sunflower hypocotyl sections (3 mm.), 
have shown that these two phenomena do indeed 
oocur under similarly controlled conditions. Table 1 
indicates that 2,4-D ın increasing concentrations 
causes a continuously retarded destruction of added 
indolylgaoebio acid (50 mgm./l.) with oat sections. The 
opposite is shown for the pea and sunflower sections. 

Next, intact plante grown in ‘Terralite’ were 
rise оа due у ды and in the Avena 

roam with 1,000 p.p.m. (4 x 10-* M of sodium 
salt) of 2,4-D and allowed to stand 18—48 hr. (or 
longer for beans). Plant exclusive of leaves, 
were extracted in the cold room (0-2? C.) with two” 
successive portions of wet, peroxide-free ether over 
в 16-hr. i The extracta were then made up in 
the manner for use in the Went Avena assay. 

The resulte, as shown in Table 2, indicate that 
there ia fairly good correlation between the previously 
cited effect of 2,4-D on auxin destruction (Table 1) 


968 


Table 1. Tinis ka hours to cae complete dostén of idol 

aud (50 mgm 1) in 30 sæckons of 3 mm. length (total of 

medium 12 оо). jio MORAN bulor, эН O Continuous shaking at 
oscilist.ons per minute at 30° О 


Coneentcation of 2,4-D (p.p m) 
Bpecies 0 152 600 1,000 
Oat 46 50 60 90 
Pos $0 46 45 6 OF 
Sunflower 40 35 8 25 40* 


* Destruction pommbly mhibited py dmorganuakon ОГ tho Mute 
in the sections due to h concentration of $,4-D. : 

















Table 2. Bndogenous aunn аата m 
(after 48 hr ) LEE pam Avena assay of ЕР 


Ourvature of Asena 00 tiles 
Species Wet wi Untreated Treated Btandard ТАА 
К (gm ) rfl 
Ож * 20 7* 82 117 
Sunflower 50 18 8f 7 Bf 97 
Pea 50 90 58 100 
Bean 23 78 0 16 41 arv. 105 


verags Dur эе runs a 

EA of fi parate made at t tunes 
1 One run out of three gave untreated, 18 iol, oe 

$ Thee plana were tated with 10, 100 and 1,000 рр RD; 

- resulta 8*, 16°, respectively. 











and ihe amount of endogenous auxm remammg in 
the plant sections. 1% is obvious that the dicotyledons 
are definitely influenced by 2,4-D erther m ther 
auxin synthesis or m ite destruction, since the levels 
of auxin m the treated plants are significantly lower 
than m. the untreated ones. Conversely, the Avena 


sections show the opposite trend. Weintraub‘ reporte. 


that endogenous auxm в influenced by 2,4-D. 

It was noticed that when the Arena coleoptiles were 
sprayed with 2,4-D, the coleoptiles were not only 
bent or distorted slightly, but that they were appre- 
ciably taller than the untreated planta. Fig. 1 
-illustrates this phenomenon. Untreated plan 
4f days old, averaged 40 mm. m ooleoptile bond: 
whereas the treated plante averaged 60 mm. in 
length. It is also obvious in these plante that the 
first leaf is well below the ир of the ooleoptile in 
the treated plants, mdicating the more rapid growth 
of the ooleoptilee. 

More significantly, the extract of the treated planta 
gave 3-5 + 0-0? curvature for twelve plants by the 
Avena asesy, whereas the untreated gave 1:5 + 0-6? 
(atandard error). These resulta. while not in the 
. more valid range of curvature (> 6°), seem to indicate 
a trend towards a 2,4-D sparing action of endogenous 
aux. 

It appears that the greater elongation of the treated 
` coleoptiles might be related more to a sparing action 
of native auxm by 2,4-D than to the direct influence 








Treated with 
1,000 p.p.m. 2,4-D 


aiar pepe tems t ши кюр cid 


Untreated 


1,000 p.p.m. All planta grown in Avene ‘dark’ room 
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of the latter on cellular elongation. Suffloient evidence 
existe that this could be the possible explanation, 
Just ва rt appears to be the cause for the continued 
acceleration of respiration in the ooleoptile sections 
under the influence of added indolylaoetio acid and 
2,4-D *. te are under way, using de- 
capitated non-decapitated coleoptile, ın cn 
attempt to elucidate whether the increased growth 
18 & result of the 2,4-D or native suxm. 

Thus, ıt is*poasıble that these observations might 
bring about & new Interpretation of some of the 
previously unexplamed resulta mvolvmg the use of 
2,4-D on plants. - 

James Н. M. HENDERSON 
- Dawson О, Danan 
Carver Foundation, 
Tuskegee Institute, 
Alabama. 
June 22. 
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* Henderson J. Н. AL, Miller, І. H, and Deese, D O, Science, [190, 
170 (1954) ]. 


1 Larsen, P., Amer J. Bot, $8, 82 (1949) 
3 Weintraub, R. L, J. Agne. Food Chem, 1, 250 (1053) 


Some Cytological Observations on the 
Delayed Effect of Mustard Gas 


Iw the course of a quantitative study of re-arrange- 
menta induced by mustard gas in Drosophila melano- 
gaster', 757 progeny of treated males have во far been 
analysed by the salivary gland method. Among віх; 
teen structural changes, one was & mosaic for two 
inversions involvimg rately the X and 3R 
chromosomes. Mosaic have also been found 
in the progeny of X-irradiated males? ; the special 
features of the present case are: (1) mosaicism for 
two independent changes and (2) tho fact that in 
any one nucleus both changes were either present 
or absent. Of thirty-eight nuolei analysed, seventeen 
contained both inversions, twenty-one neither. Since 
in the preparation of the slides only one larva was 
used at a time, & mixture of two sete of glands on 
the same slide could not ooour. The poseibihty that 
nuclei in unanalysed parte of the larva may have 
contained only one of the inversions cannot be ruled 
out; but the simplest mterpretation is that both 
changes arose simultaneously either. immediately 
after fertilization or through delayed effect at a later 
mitosis. The first alternative requires that m both 
X and 3R only one of the broken sister chromatids 
formed an inversion, while the other waa restit- 
uted in the old order, and that at anaphase the 
two inverted chromatids segregated to the same pole. 


` The second alternative dispenses with these require- 


menta and is therefore rather more probable. It 
suggesta that conditions which affect the nucleus 
ва a whole may result in the smnultaneous opening 
up of latent breaks in several chromosomes.  - 
Another structural change consisted of a reversed 
repeat involving regions 7 and 8 of the X-chromo- 
some. Repeats, whether in reverse or normal order, 
which occur in the progeny of treated males, must 
have argen as chromatid changes. The individuals 
containmg them presumably are mosaics, carrymg 
the duplication in part of their cells and the com- 
plementary deficiency in the remainder. With a 
аан distribution of the two шр of cells, this 
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kind of moea:igm has indeed been observed after 
treatment with Xurays’ and mustard gas‘; in 
other cases the deficiency may not have been &ocees- 
ible to analysis, or it may not have given rise to 
viable tissue. 

The origin of such a duplication-defloienoy in the 
newly fertilized zygote need not Involve a true delayed 
effect, but only differences in the way m which the 
broken sister chromatids undergo reunion. X-ray 
duplications presumably arise by this mechanism. 
Their frequency in Bauer’s experiments’ was seven 
duplications out of 688 structural changes; Kauf- 
mann’ found a similar . After mustard 
gas treatment of males, Mehtab’ obtained two reversed 
repeats among eleven structural changes. Added to 
the present sample, this gives a frequency of three 
reversed repeats among twenty-seven changes, а 
markedly higher value than that found for X-rays. 
It suggests that some special effect of chemical treat- 
ment, probably its after-effect, favours the ocourrenoe 
of repeats. It should also be noted that reverse 
repeats cannot arise without previous breakage of the 
chromoeames ; the t oocurrenoe of this type 
of change after m gas treatment indicates that 
at least many of the structural changes induced by 
mustard gas cannot be explained by non-homologous 
croasing-over (see ref. 8). 

I am indebted to Dr. C. Auerbach and Dr. H. 
Slizrynska, of the Institute of Animal Genetics, Edin- 
burgh, for their advice and oriticiam throughout the 
course of this work. 

G. E. Naspat* 
Institute of Animal Genetics, 
Edinburgh. 
July 26. 28. 


* Present addres: Genetios 
= ia Department, Faculty of Agriculture, 
mor ет D., and Auerbach, О, £.I.4.V. (im thse 


ade hes AL, Kaufmann, B. P., and Sutton, 


Carnegie 
38. 185 (1 Heifer, В. G., Proe. E e 
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* Bauer, H., Chromosoma, 1, 545 (1090). 
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Inability of Acetylcholine Antagonists to 
protect Mice nst the Toxicity of 
ensilon' 


Tua antiourare action of “Tensilon’ 
N-dimethylethylanilinium bromide) was considered 
by Randall+* not to depend upon cholinesterase 
inhibition. Hobbiger* and Hall and Parkest showed, 
however, that- "Tensilon' does not reverse neuro- 
muscular block after treatment of the 
with tetraethyl pyrop habe, ues cui кену 
of active cholinesterase the effect. 

We have recently described the protection afforded 
to mice against the toxicity of. anticholinesterase 
drugs by antagonists of acetylaholine*. Animals were 
injected intravenously with atropine, 10 mgm./kgm., 
tubocurarine, 0-1 engin Mitac or hexamethonium, 
40 mgm. /kgm., and the decrease in intravenous toxicity 
of simultaneously injected neostigmine or tetraethyl 
pyrophosphate may be quoted аа examples: 


(8-hydroxy- 
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Corresponding values obtained with ‘Tensilon’ 
have shown, however, that these antagonists pro- 
vided no protection at all against the toxicity of this 
substance 


17 35 4 6 elis b) 


50 тш цип. (5 йом dowd lores onl 
17% a Y n 


These results would certainly seam to be asp 
with the participation of cholinesterase inhibition or 
the augmentation of cholinergic function in the 
toxicity of “Tensilon’. 

M. W. PARKES 
P. SACRA 
Biological Laboratory, 
` Roche Producta, Ltd., 
Welwyn Garden City. Aug. 18. 
1 Randall, L. 0., anà Lehmann, G. J. Pharmasi., 98, 16 (1050). 
1 Randall, L. O, J. Pharmacol., 100, 83 (1960). 
1 Hobbiger, F., Brit. J. Pharmesol., 7, 223 (1082). 
‘Hal, R A., and Parkes, М. W, J. Physiol, 122, 274 (1053). 
* Parkes, М. W., and Васо, P., Brit, J. Phermacol., 9, 888 (1054). 


Toxicity of Erythromycin 


Ix the course of ta using young guinea 
pigs as test animals, it was found that erythromycin 
given orally or intraperitoneally caused the animals 
to look ill after two to three days, with ruffied fur, 
anorexia, disinolination to move and subnormal 
temperature, followed by death on the sixth to 
eighth day with emaciation and signs of diarrhoa. 
No obvious common cause of death could be found 
macroscopically or microscopically in sections of liver, 
spleen, kidney or lung, although ocoamonally lrver 
necrosis and renal tubular degeneration were seen, 
accompanied by albuminuria, red cella and caste in 
the urine and slightly raised blood urea. 

It may be seen from Table 1 that, with small 
numbers of animals, toxicity is independent of age 
(weight) of the animal or the type of preparation, 
but is related to the dosage and route of administra 
tion, that is, blood and tissue concentration. Quines 
pigs weighing 100 gm. were given ein orally 
or intraperitoneally in doses of 62:5 mgm./kgm. at 
12-hr. intervals, and killed 2 hr. after the third dose. 
The serum and liver concentrations were 2 pgm./ml. 
and 16 pgm./ml. respectively after injection, and 
0-1-0-2 pgm./mL and 0-9 pgm.jml. orally. A high 
degree of toxicity is indicated by the lethality of 
500—600 ugm./kgm. injected in one dose, where the 
blood and tissue concentrations must have been 
extremely low and transient. Guinea pigs injected 
intraperitoneally with 100- erythromycin 
(625 mgm./kgm.) died in 8-6 hr. Doses used ва in 
Table 1 caused death in 3-12 days, averagmg 
7-1 + 0:2 days for forty-five guinea pigs. 

Hamsters of 50-60 gm. weight treated intra- 

eally with 80-200 mgm./kgm. erythromycin 
m one or more doses also dibd after approximately 
thirteen days, with a terminal fines closely resembling 
that of guinee pigs. 

This delayed toxicity has nob been recorded in 
other work on erythromycin, where the oral LD50 














* Singles dose. 
for guinea pigs is reported as 418-4 + 51-7 mgm./ 


kgm !. It may be recalled that penioilln 1s toxio for 
guinee pigs, although there is little positive evidence 
regarding the nature of this action. 
We wish to thank Dr. J. E. French for his aasistance 
in the interpretation of the histological sections. 
The erythromycin used as '"llotyoin' in this work 
was lied by Eli Lilly and Co., Ltd., the orystal- 
line Seria dn by Abbott Laboratories, Ltd. 
W. J. KAIPAINEN 
B. Farwm 
(Nuffield Dominions Demonstrator) 


Sir William Dunn School of Pathology, 
University of Oxford. July 23. 
* R. Р.Н. $ s 
prr B Bara e x and Chen, Е.Е. у Amer. Pharm. 


Potent Diphtheria Toxin within the Cells 
of C. diphtherlae 


Arr the exotoxins except diphtheria toxin have 
been demonstrated within the bacterial cells іп & very 
early stage of culture. So far as diphtheria toxin is 
conoerned, it has been postulated, but never proved, 
that the exotoxin is formed within the се]. I have, 
however, previously deduced the posibility of 
temporary existence of the toxin within the oell from 
the morphological and biochemical characteristios of 
this organismb?. I believe that the failure to show 
the presence of the toxin was due to the fact that 
physiologically yo cells of О. diphtheriae, however 
Cary thoy emis be harvested) oui mot he obdamed 
when statio culture waa used. 

By using shaking cultures, I have obtained 
Кж са young cells containing the highest 
баслау та The shaker roteted &t the rate 

pproximately 180 cycles per min. with an ampli- 
Peer tae Each flask of 200 ml. capacity oon- 
tained 20 mL of Pope’s medium. A series of flaaks 
was sampled at the three stages of : log- 
arithmio phase, that of negative tion, and 
maximum stationary phase. The bacilli harvested 
from each flask were washed with water, suspended 
in 0-01 cant merthiolate solution and then tested 


. for toxicities by subcutaneous or intra 


peritoneal 

injection. Toxicities of the Бао harvested at the 

three stages, such as, for example, 12, 15 and 86 hr. 
intervals, are compared in Table 1. 

I5 was found that both the very young and the 

very old bacilli contained little toxin within the cells, 
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and itis torii ыйда of D Basil sas Augen fu 
the period of decelerating rate of multiplication. This ' 
result was different from that for other exotoxing, 
boonuse the bacilli harvested in the logarithmic 
for ex le, ab the 12th hour (see Table 1), showed 
remarkably lower toxicity than m the period of 
decelerating growth-rate. About 200-850 MLD 
per mgm. nitrogen was usually obtained from the 
Papi duris the period of growth-rate, 
but onoe the value of 750 MLD per mgm. nitrogen 
was obtained. 

It is inevitable that the toxin content of the bacilli 
in this period is variable because toxin production 
and excretion оосиг together for such в short time. 
My titre is with the hi toxicities 
reported by other authors in Table 2. The toxicity I 
obtained was identified by the findings at adrenal 
glands of injected guinea pigs and by the neutralira- 
tion teat by diphtheria antitoxin. Thus, thw work 
shows that diphtheria toxin is formed within the 
cell. 

I thank Prof. T. Tani for his encouragement and 


guidance. 
SHOKI NISHIDA 

Microbiological Department, 

Faculty of Mediome, Kanazawa University, 
Kanazawa, Japan. July 20. 

1 В. iin Iphu fasi, 39, 553 (1059); 40, 277 (1088) 

(m Japanese). 

3 Nahida, B., Jap. J. Med. Soi. Biol, (In the prem). 

*Poggs, B., Ж. Гече. Forsk, 77, 411 (1033). 

“них, W, £. Demum. Forsk, 66, 200 (1028). 


Growth- and Inhibitin 
Relation to the Rest Pe 


Tuber 
Іх an substances nthe poa 


of the growth- and inhibiting- 
period, Шоола hes 


teto tuber in relation to ite rest 
shown that potato peelings 
contain an acid and a neutral growth-substance m 
addition to acid and neutral -inhibiting-sub- 
stances. On the basis of molecular weight determina- 
tions by diffusion through agar, and sensitivity 
towards acid and alkali, he concluded that the acid 
substance is in all likelihood indole-3-aoetio 
acid. In addrtion, he was able to show that the neutral 
growth-substance could be converted to the acid 
growth-subetanoce by enzyme action, and concluded 
that the former is probably indole-3-acetaldehyde. 
The disappearance of the acid growth-inhibitmg 


Substances in 
od of the Potato 


November 20, 1954 


gubetanoe from the poteto tuber towards the end of 
the reat period is considered by Hemberg to be the 
primary cause of the breaking of dormancy in the 
potato tuber. 
ee purpose of the reported here was 
Ae r i eee Mida 
and inhibiting-subetances present in the potato tuber 
by the method of paper chroma y, followed 
by the Avena bioassay as originally 
Luckwill’ and Bennet-Olark e£ al.?. 
used were as follows. Peelings from potatoes of the 
variety Kennebeo, stored at room temperature in the 
dark, were extracted at regular intervals from the 
time the potatoes were lifted to the time of 
sprouting eight weeks later. Peelings were cut into 
small pieces, covered with peroxide-free ether, and 
placed in a refrigerator at 4? O. for 48 hr. Ether ex- 
tracts were then separated into neutral and aad 
fractions &ooording to the method of Larsent. The 
final ether fractions were concentrated to small 
volume and applied as spots to the starting line of 
chromatograms (Whatman No. 1 paper), run for 8] hr. 
at 30° C. with n-butanol saturated with 2N ammonia 
as solvent. The ascending test-tube method as 
described by Rockland and Dunn! was employed. 
Bioassay of developed chromatograms was carried out 
by the Avena straight-growth method using a local oat 
variety, Avena byzantina var. Jo ip, as test 
material. Developed chromatograms were divided 
into fifteen l-am. segments, each covered with 1 ml. 
distilled water ш small specimen tubes, and ten 
8-8-mm. subapical oat ooleoptile sections floated on 
each eluate followed by incubation at 30° C. for 6 hr. 
The mean elongation of ten ooleoptile sections ex- 
pressed as a percentage of the original length was 
plotted against the position of the paper segments on 
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the as shown by histograms. Results 
obtained with the acid fractions of flve potato peeling 
extracts taken at consecutive dates the time 


the potatoes were lifted up to the time of sprouting 
are shown in Fig. 1. The resulte are purely qualitative, 
but give an indication of the relative growth-activity 
of the substances present in each extract. Dotted 
lines indicate the mean percentage elongation of 
control segments from blank chro run 
concurrently, a difference of 2-4 per cent (2 x stand- 
ard error) above or below the control being considered 
signifloant. The positions of the synthetic growth- 
substances mdole-3-acetic acid (LAA), indole-3-butyrio 
acid (IBA), indole-3-acetaldehyde (LAc) and indole- 
8-acetonitrile (LAN) run concurrently on similar 
chromatograms were marked by guide lines, and could 
be revealed as coloured spots by spraying chromato- 
grams with Ehrlioh's reagent (1 per cent p-amino- 
benzaldehyde in 1N ene acid). The 
respective Ry values for the above growth-substances 
were: indole-8-acetic acid, 0-28-0-30; indole-8- 
acetonitrile, 0-87-1:0;  indole-3- butyric acid and 
indole-3-acetaldehyde, 0 40—0-42. 

Based on a comparison of growth activity with 
that of guide spots of the syn io 00 all 
extracts apparently contain indole-3-&oetio acid and 
& second acid growth-substance which is invariably 
separated from this region by в definite zone of 
inactivity on the chromatogram and could therefore 
not be ascribed to tailmg of the indole-3-aoetio acid 
Spot. This second growth-substance occupies the 
same position on the chro as both indole- 
8-butyrio acid and indole-3-aceteldehyde. It is not 
en aldehyde, as it invariably occurs in the acid 
fraction of the extract and does not form an addition 
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product with sodium bisulphite. Consequently it 1s 
that this second growth-substance could 
possibly be indole-3-butyrio acid. It will be noted 
that as dormancy is gradually broken, this second 
-subetance shows а constant increase in 
activity relative to that of mdole-8-acetico acid, and 
when ing commences its relative activity 18 
even larger than that of the latter. 

The presence of an acid inhibitor in the position 
8-11 cm. (Ry 0۰53-0۰74) is strongly evident during 
the first five weeks, but gradually diminishes up to 
the time of sprouting, when it has entirely dis- 
appeared. However, as will be seen from the histo- 

of the inhibitor approxi- 
(28.12.53) before sprouting is 
apparently associated with the appearance in the 
extracts of a third growth-substance which is not 
detectable in the earlier stages of dormancy. This 
third growth-substance occupies the same position 
on the as synthetic indole-3-aceto- 
nitrile, and as the presence of that substance in potato 
tuber extracts has previously been reported by 
Bennet-Olark and Kefford*, it is suggested that it is 
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the same substance. In all extracta there are mdica- 
tions of a fourth growth-substance with an Ry value 
of 0۰080۰15. Bennet-Clark and Kefford', Lexander’ 
and Terpstra’? have reported a growth-subetanoo 
which moves more slowly than mdole-3-&oetio acid 
with approximately similar Ry values. Reoently, 
Stowe and Thimann® have suggested that this growth- 
substance is probably indole-3-pyruvio acid, which 
they have identified in maize endosperm. It would 
appear that here again our fourth growth-substance 
with low Ry may be indole-3-pyruvic aoid. 

Neutral fractions of potato peelmg extracts assayed 
at the same tme as the above gave indications of one 
or more inhibitors whioh do not, however, disappear 
at the end of the rest period. Exxoept for the preeenoe 
of the nitrile at the time it appears in the acid 
fraction, no other growth-substances were evident 
m the neutral fractions. The presence of the nitrile 
in both acid and neutral fractions is, acoording to 
Bennet-Clark and Kefford*, due to its being carried 
over from ether into bicarbonate solution and back 
to ether on re-acidifleation during fractionation of 
the original extract. The neutral growth-substance 
of potato peelings described by Hemberg: may be 
identical with indole-3-acetonitrile as the latter сап, 
like mdole-3-acetaldehyde, be converted to indole-8- 
acetic &oidl*. 

From the pomt of view of dormancy, the above 
resulta support the theory of Hemberg! that the 
breaking of dormancy in the potato tuber is primanly 
due to the disappearance of an acid inhibitor. The 
simultaneous increased activity of both indole-8- 
acetic acid and indole-8-butyrio acid with the dis- 
appearance of the acid inhibitor indicate that the 
latter may function as an anti-auxin or competitive 
inhibitor. As the disappearance of the acid inhibitor 
is amooiated with tho appearance of a growth- 
substance which may be mdole-8-acetonitrile, 16 is 
possible that the latter is also in some way connected 
with breaking of the rest period. _ 

A detailed report of the above investigation will 
be published elsewhere. 

K. L. J. BLoxanERT 


W.P. Fruit Research Station, 
Stellenbosch, 
Union of South Africa. 
June 28. 


1H T., Acta Hort. Berg., 14, 133 (1047); Physiol. Pheat., 3, 
aho); & 116 O, Е 


* Luckwill, L. O., Nature, 180, 375 (1963). 
* Bennei-Olark, T. A., Tambiah, M. 8., and Kefford, N. P., Netwre, 
160, 452 (1052). 
* Larsen, P., Amer. J. Bot., 38, 82 (1940). 
Rockland, L. В., and Dumm, M. B., бобоњо, 109, 539 (1949). 
T. A, and Kefford, N. P., Natwre, 171, 645 (1058). 


' Varietal Susceptibility of Brassicas to 
Molybdenum ciency 


MOLYBDENUM deficiency under Irish conditions has 
previously been reported to occur in dlovers and 
swede turnips’. the 1953 season, & severe 
outbreak of whiptail on cauliflowers occurred on a 
commercial plot at one of the centres mentioned. The 
вой, which had an initial pH of 5:3, had received & 
dressing of 1} tons of ground limestone per acre as 
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well as a dreasing of superphosphate, muriate of 
potash and sulphate of ammonia at б, 2 and 3 owt. 
per acre respectively. 

Shortly after the plante were sot out, severe symp- 
toms of whipteil appeared on the varieties Cambridge 
No. 6 and Cambri No. 7. The variety All-the- 
Year-Round, which had received identical oultural 
treatment, was not affected, though it did show some 
effects of toxicity. 

In another plot where a number of varieties of 
Braasicas were grown, the Cambridge varieties again 
showed a severe moidence of whiptail, whereas most 
other varieties of Brasmoas were either unaffected 
or but slightly affected. 

Duplicate plota of affected varieties were treated 
with sodimm molybdate at 2 lb. and 4 Ib. per acre ; 
this treatment effected a considerable improvement 
and resulted in head formation where buttoning had 
not already taken place. The same varieties were 
sown on & similar soil type in 1954, and again the 
Cambridge varieties of cauliflower showed a pro- 
nounced susceptibility to whiptail, No. 6 being the 
moet severely affected and No. 7 the least affected. 
Cambridge No. 5, which was sown in 1954 only, was 
also affected. 

The во] in which the condition occurred showed 
в level of available molybdenum as determined by. 
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the oxalate method to be in the region of 0-14 p.p.m *. 
A symptom of ihe defloienoy which does not appear 
to have been previously recorded is the production 
of bell-shaped leaves (Fig. 1). These would a 
to result from the fusion of the lamina of 
leaves followed by abscission of the growing point 
The level of molybdenum at which particular varieties 
of Braasioas become affected by whiptai is at present 
under investigation. 

M. Numan 

О. а. Goopman 


Johnstown Castle Agricultural College, 
Werford, Ireland. 
July 80. 
1 Walsh, T., Noman, AL, and O'Moore, L. B., Naturs, 179, 149 (1082). 
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А Remarkable Disintegrative Effect of 
Skatole upon Certain Rumen Cillate 
Protozoa ; 

Hogg and Elliott! noted that indole and skatole 
were both highly toxic towards the aerobio free-living 
ciliate T' pyriformis. A concentration of 
0-01 per cent of indole, for example, killed all о - 
йшй о @ vigorous culture ШШ но hou, Ban those 
workers made no mention of any characteristic change 
in appearance of the cells. We have now shown that 
these substances are highly toxic to the anaerobic 


ciliates of the sheep's ramen, cular OUR 
bids СЕ mE e end 
scolar. These ciliates had been oni шуы fun 


strained rumen contents, washed and maintained 
alive and active for several hours in а phosphate 
buffer (without antibiotic) at pH 7-2 as described 
by Heald, Sugden and Oxford". On а molecular basis 
akatole was much more toxic than indole to the 
rumen ciliates; but if the comparison was made at 
concentrations near saturation in the buffer employed, 
indole being the more soluble compound, the respec- 
tive effects upon the final appearance of the cells were 
almost equally spectacular. Briefty, not only did all 
ciliary motion cease in two hours at 87°, but also a 
phenomenon resembling a drastio mechanical dis- 

n took place. The outer pellicles of the 
holotrichs, and also of Ophryoscolex, were tom 
asunder with liberation of the internal contenta of the 
cells, so that after gently shaking the tube, instead of 
the rapid re-formation of a layer of ciliates at the 
bottom below a clear supernatant, there was в dense 
uniform turbidity throughout due to the release of 
storage polysaccharide granules and other inclusions 
from. the cella. 

The effect is markedly similar to that due to the” 
anionic detergent “Teepol’, as described by Oxford? ; 
but since indole and skatole do not, of course, greatly 
lower the surface tension of the buffer, another ex- 
planation of their action has to be found. Any such 
explanation must take account of the following 
facta : 

(1) The rapid ive effect is only exhibited 
near the saturation poms, that ів, о. 0:1 per oent for 
indole, and 0-025 per cent for skatole (c. 0-002 M) in 
the buffer loyed. This applies also to those isomers 
of akatole which have so far been tested, namely, 
2- and 7-methylindoles. These to have similar 
solubilities to &Bkabole, which, however, acts much 
more rapidly than either of the others and produces 
a denser final turbidity. 
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(2) Isat, which ів also sparingly soluble in the 
buffer (c. 0-12 per cent), acts in & fashion very similar 
to indole. Aniline, however, is not highly toxic. 

(3) More highly polar indole derivatives related to 
tryptophan, like tryptamine, tryptophanbl and im- 
dole-8-acetic, -propionio and -butyrio acids, are not 

ighly toxic and have no disintegrative effect at 
pH 7 at & concentration of 0-1 per cent. 

(4) The toxio effect of indole or skatole овппоф be 
nullified” by addition of tryptophan, serine, casein 
hydrolysate or glucose to the buffer. 

It would appear that although a fairly close resem- 
blance to the tryptophan structure, as in skatole, 
increases the disruptive power of these indole deriva- 
tives, the primary requisites for toxicity are Шом. 
namely, Baht wit water- and ready lipoid-solubility, and 
the absence of any strongly polar centre m the 
molecule. Since indole—and perhaps skatole—are 
possible products of bacterial degradation of protem 
in the rumen, the presence of these and similar oom- 
pounds may provide &n explanation for some of the 
puzzling variations in density and composition of 
ciliate population m the normal rumen which un- 
doubtedly oocur from. time to time. 

Our thanks are due to Prof. H. N. Rydon, Depart- 
ment of Industrial Chemistry, College of Technology, 
Manchester 1, for a gift of a specimen of 7-methyl- 


indole. 
J. MARGARHT EADIE 
р А. E. Охтовр 
Aberdeenshir е. 
July 23. 
1 Hogs, J. F., and Hlllott, A. ML, J. Biel. Cham., 198 


з Heald, P. J., Oxford, А. L, and Bugden, B., Nature, 
* Oxford, А. HL, J. Gen. Microbiol, &, 83 (1961). 


‚ 181 (1951). 
ature, 108, 1065 (1963). 


Goltre and the lodine Content of Cow's 
Milk 


Durma a recent io investigation in the 
Netherlands, it was found that aé all seasons marked 
differences existed between the iodine contents of 
milk supplied to creameries in goitrous and non- 
goitrous areas. The location of these areas, in general, 
corresponds with those found by investigations on 
thyroid enlargement and thyroid histology in humans 
and farm animals'. 

In addition to the local ‘differances, a seasonal 
variation, roughly corresponding inversely to the 
milk yield, was observed. Therefore, it за essential to 
make the period of collection of the milk samples sa 
short as le in order to get strictly camparable 
results. the present investigation, some hundreds 
of samples were collected each time on the same day. 
The variation of iodine content with time has often 
been in previous investigations, and as 
a result the distinction of goitrous from non-goitrous 
regions by examination of the milk supply has been 

obscured. 

In Table 1 a summary of the iodine values, obtained 
with our method of analysis’, is recorded. 

For & general survey of the iodine status of cattle, 
the determination of iodine in the milk offera distinct 
advantages over determination in the blood or histo- 
logical investigation of thyroid glands.” Collection of 
milk samples is comparatively easy, and the large 
number of contributing animals livmg in the same 
conditions rules out factors of individual variation in 


quite a simple way. 
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Table 1 










Mean iodine content of milk: (7) 
Sommer Winter 






о = 0 053) 
Pueden ШЕН 
d em. o 
xtreme 
coastal 8 85 (c = 0-59) 


y tn which I stands for the actual modine 


I wish to thank Prof. E. Brouwer for i 
this work, a detailed account of which will pub- 
lished alsewhêre: 

W. T. BINNERTS 


Laboratory of Animal Physiology, А 
AM University College, - 
Wageningen. 
July 24. 
M C E eles Sy fog tie aT (ТЫ). 
Táxdsokr. Dierpenseek., 78, 74 (1008). 
вазоне. T. Anal. Okin. Acta, 10, 78 (1904). 
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Analysis of Milk in Deficlency Diseases and 
Intoxicatlons of Cattle 


Iw the diagnosis of deficiency and of poisoning of 
animals, one generally relies оп the chemical analysis 
of the classical substrates like blood and liver. 
Eventually thé composition of the food is also taken 
into consideration. It is surprising that in farm 
animals, and even im lactating animals, general 
methods derived from medical routine are 
used and that, for example, the milk aa a substrate 
-has been 

-Neverthelees, in the Netherlands some successful 
aimo have been made to obtain information by 
other methods. Thus examination of urine has been 
shown to offer an insight into the ingestion of potas- 
sium, sodium, chlorine and sulphate by cows at pas- 
ture or stall-fed?. Information about iodme mete- 
boliam may be obtained by histological examination 
of thyroid glands of newborn oalves*. (In contrast to 
the aituation for other farm animals and humans, it 
i ан M ee ee 

снр 45 рег cent of all newborn 

. aco иясен h fee е E 

одзе believe that more preoise information about 
iodine ingestion can be obtained by the analysis of 
milk samples. In the preceding communication, the 
occurrence of marked differences in the iodine content 
of oow's milk is reported, reflecting the goitre 
status in cattle. 

„> Because iodine is not the only variable milk con- 
stituent, we suggest the chemical analysis of milk as 
~ a method in all cases in which a distmot variability in 
milk composition depending on food intake has been 
established. This should include the determination of 
vitamins? and trace elements like iodine and oopper* 
in defloiency, and of , xno’, molybdenum’, 
&rgenio*, lead’, insecticides! and other toxic substances 
in excess (a review of the latter is in preparation). 

For a quantitative evaluation of the results of the 
analyses, undoubtedly some fundamental investiga- 
tions remain to be carried out in connexion with the 
influence of the milk yield, stage of lactation, eto. In 
& research requiring & preliminary survey 
of the & of the above-mentioned compounds 
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in the food of milking cows over & number of 

homogeneous distriota, much of the mdrvidual varis- 

tion oan be ruled out by examining milk samples 

obtained from creameries in these districts ie 
communication). 

Elements such as molybdenum and manganese, 
which may be oonstituente of the metal of milk 
containers, eto., are not likely* to contaminate the 
milk to tho samo extent aa surface coatings, like xino, 
oopper and nickel. 


VoL 174, 


W. T. Втхнивтв 


| E. BBOUWHR 
Laboratory of Animal Physiology, .. | 
Agricultural University College, 
- 1 ү > t LEE 
July 24. ae i 
З Brouwer, H., X red 3, 4 (1924 [5 
Is ен e dari. 6,114 qi ЫЕ. йө da 1м і 


"В = and Wieriz G.. кл Иене SE 
‚ди сыр. ae кз Ann. Nutr. «dimni HH TD: 
* Bennetis, Н. W. ur Mi. Tar Pey. frc ат). 
Teck ALD. wn Л ‚19,1 {is loei 
* Archibald, J. G. Pee then ши 
* Gainmeti, В. E. B., N.Z. J. Agric, &8, 388 (1939). 
'Blaxter, E. L, J. Comp. Pathol. Therap., 60, 140 (1060). 
* For example, Knipling, Н. F., J. Milk Food Teoh., 18, 283 (1950). 


Autonomous ‘Differentiation of some Chick 
Neurons isolated in Chorion-Allantoic 
. Grafts DM 


Tum problem of differentiation of neurons consists 
in identifying the factors, of intrinsic or extrinsio 
nature, that act the neural embryonic cells and 
the time and ity of their aotion. . - 

The methods of studying the isolated development 
of neuroblasts (ectopic transplantation, explantation, 
destruction of oonnexions or of perrpheral organa, 
eto.) have been employed with clear results for the 
Mauthner oells of &mphibiana'. Extending these 
researches to other types of neurons, I have taken 
into consideration different neurons of the chick, 
isolating various fragments of the embryonal neur- 
axis by means of implants into the allantochorion 
membrane’. 

' The purpose of this brief account is to illustrate 
results on the recurrent &xon neurons of the optio 


.lobes and of the Purkinje oella of the cerebellum of 


the chick in very small implante. 

It has been demonstrated! that in isolated frag- 
mente of about half the embryonic tectum 
(at the stage of the primary optio vesicle), after the 
nineteenth day of moubation the recurrent axon 
neurons are perfectly well differentiated (Fig. 1,B) ; 
the presence in these isolated fragmenta of the 
recurrent axons is the best proof that the peculiar 
orientation of these fibres is not determined by 
antagonistic neurobioteotio fields of physiological 
езш у of any Kind (as was supposed by Loghime, 

In implanted fragmenta of about one-third or one- 
fourth part of one-balf of the tectum, we observed 
various degrees of deformation of the teotum oells 
due to great disturbance by the vessels invading 
the implant and to the abnormal organiza, - 
tion of jhe fragment, which tend to reach а ball-like 
form. These conditions and the limited growing 
space are factors that make normal differentiation 
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S fragment GUAI to half thé organi (Bo 


venele 
Sein) a OP L O.P, from а fragment 
or 
text 
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impoasible. Nevertheless, even in the smallest bite 
of tiasue these neurons tend to become spindle- 
shaped, and the axon tends to direct iteelf in a 
recurrent way. Very often in these conditions the 
curve of the axon is wider than the normal, and 
some collateral branches are present (Fig. 1,0). 
Similar experimenta with cerebellar fragments show 
Purkinje oella to be very well ordered in а single layer 
and with the dendritic lobe normally oriented towards 
the external surface (Fig. 1,2). Also, in very small 
Dh oe ee 
rganization of surfaces, the cells are arranged in a 
single nye and ашшы wt a гаг itane from 
other; but the dendritic pole, still clearly 
evident, ia not oriented m a unique direction owing 
to the absence of a directional organization of the 
fragment, but ia indifferently directed against the 
neighbouring oell 1,F). 
These experiments ead us to the conclusion that 
the shape and form of the neurons are intrinsically 
determined, at the moment of histogenetical de- 


the recurrent axons of teotel spindle 
3 ocnsiderod ad wi навана шед 


ity of the fibre to react to 
roma ot $ Жек aa 
such as the polarity the fragment and the polarity 
of the oel itself. 


` 
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The fundamental вае of physiological 
factors is shown later by among which 
hyperplasia is cu lens бали, when the differ- 
entiated cells are iac, fol connected. 


ALBHETO STHFANELLI 
Laboratorio di Istologia ed Embriologia, 
Facoltà di Scienze, 
Universita di Roma. 
1 Stefansill, A., Queri. Rew, Biol, 26, 17 (1961). 
* Berea A, and Chit, А, D, R. Aos Fas. Iinori, (VIT), 16, 387 


The Hydrogen Engine 

Ir has always been stated by others that it is 
necessary to use weak mixtures with air when 
h; is used as a fuel for Otto-cycle engines. 
Thus Rioardo! that “ЧЁ an attempt were 
made to run with a rich hydrogen-air mixture violent 
pre-ignition occurred, accompanied by firing back in 
the carburettor, which rendered further running im- 
possible. Even with the compression ratio lowered 
to 8-8: 1, the same thing ocourred’’. Similar effects 
were obtained later by A. F. Burstall? when using 
a Ricardo E.35 engine in the Engineering Laboratory, 


ignition, but by some obeervers as ‘detonation’. 
Downs, Walsh and Wheeler‘, as в result of experi- 
menta with an 2.6 Ricardo engine, state that “m 
most cases, owing to the extreme ease with which 
it ignites, a mixture strength richer than about 25 
to 8096 weaker than chemically correct cannot be 
used. If the attempt is made to run with a richer 
mixture, self-ignition occurs so early on the oom- 
pression. stroke that the mixture is eventually 
ignited in the induction manifold”. Similar igniting 
affecta were obtained by Anzilotti and saasociates 
when using а O.F.R. engine in a Du Pont Laboratory, 
Wilmington, U.S.A. 

We have found as a result of experimenta with a 
. O.F RB. engine that premature ignition of hydrogen—air 
mixtures occurs solely when the exhaust valve or 
the ceramic core of the k plug attAins an igniting 
temperature in respect of the mixture, and otherwise 
only by nuclear ignition due to finely divided carbon 
produced by the decomposition of lubricating oil. 
Thus by reducing the temperatures of the spark plug 
core and the exhaust valve, and avoiding the passage 
of lubricating oil into the combustion chamber at an 
excessive rate, it has been possible to run the engine 
at speeds rising to 1,800 r.p.m., and with в oom-' 
pression ratio as high as 12:1. A maximum of 
474 cent has been obtained for indicated thermal 
efficiency, and one of 146 Ib./aq. in. for indicated mean 
effective pressure was obtained at 1,500 r.p.m. These 
values exceed those recorded in the literature of the 
subject by a wide margin. To obtain still higher 
values would require an engine to avoid 
leakage of hydrogen past the piston, and a combustion 
chamber having a reduced surface-to-volume ratio. 
Typical performance results as obtained with a speed 
of 1,800 r.p.m. and a compreasion ratio of 12:1 for 
hydrogen-air mixtures ranging from nearly 80 per 
cent weak to more than 70 per cent rich are given 
in Fig. 1. 

Our imental results are not in agreement with 
the oonoltsions of Downs, Walsh and Wheeler, that 
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Hngme speed, 1,800 r.p.m. ; compression rao, 12:1 


self-ignition arising from в chain reaction occurs in - 
an engine. 

The experiments were carried out on behalf of the 
Defence Research Board (Canada), in the Department 
of Mechanical Engineering, University of Toronto, 
with the co-operation of Prof. E. A. Allont, head of 
the. Deparimient, and wilt омеа detail ini a 
. Canadian journal. 


Я R. О. Kove 
Defense Research Board, 
Ottawa. 
д Моаннв RAND 
- Mechanical Building, 
University of Toronto, 
Toronto. 


1 Rieardo, Н. BR, Proo, Inst. Auto, Eng., 18, 387 (1923-84). 

*Buratall, A. F., Proc. Inst. Auto. Mag., 89, 358 (1027). 

з еміп, Smith, F. L, and Ubbelohde, A. R , РАП. Trans. 8 
Sos A BBA 43h (1088) = 


‘Downs, D., Walsh, А. D., and Wheeler, В. W, PHL Trens. Hoy. 
To, А, 94 БЇТ GRD. Te 


"Алдо W. Y W. and Tomis, V. J. 
мин. end. Hag. Dhan, 46, 1514 ТУМ. 


Ultrasonic Absorption in Castor Oil, 
Carbon Disulphide, Benzene and Xylene 
UrurzgABONIO absorption in some ids has been 

meagured by the method of heat development. The 
tus and rte working was designed in such a 
way as to make it free from error due to the variation 
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of tor power and also due to reflexion. А 
3 Mo./s., 100-W. quartz generator produced the beam 
in liquid kerogmme, contained m & vessel with cork 
peddmgs at the enda. In a small. double-walled 
metallo veesel with asbestos packing, having 
в suitable coat of cement, two mica windows ‘of 
0-002 om. thickness were fitted to allow the beam 
to pass m and out again after absorption. Two such 
vessels were made with exactly similar windows and 
different separations; the separations of windows 
were 3:6 am. and 4-6 om. Arrangements were made 
to place the front windows in the same relative 
position with respect to the quartz. The rise in 
temperature in these fairly non-conducting trap 
vessels, with different liquids, was measured in the 
steady condition. The electrical wattage to produce 
the same steady difference of temperature between 
the trap vessel and the outer kerosine was determined 
by & seperate experment. The temperature of the 
kerosine in the outer vesel was oontrolled by 
running 100-0014 water around the vessel. 

In the experimental +, baat 
absorbed in has trap veasel was Sn —fas)}, 
where B, the energy absorption Pri WaS 
э. а Dama the келә] amplitude absorption GRE 
cient. І ів the incident intensity in the liquid, 
&nd would be the same for all liquids in the trap 
vessel if we consider that the mterface reflexion 
remains the same іп all oases. In cases of very Viscous 
liquids, however, we expect interface reflexion to 
be large, unlike the case of ordinary organic liquids. 
In all liquids, however, for the two vessels, I wo be 
the same, and comparative measurements of wattage 
due to absorption may be made in the two vessels, 
and hence the value of ajf for the liquid may be 
estimated. The expected wattage ratios for different 
values of ajf are shown in Table 1. The experimental 
mica separations are used for caloulations. 

The experimental valuos of the steady tempera- 
ture differences measured with accurate thermo- 
meters and confirmed by several observations, and 
of the wattages in the two vessels measured by the 
electrical method, to give the same steady tempera- 
ture-differancea, are given in Table 2. 

If we consider that the beam transmrbted to xylene, 
benzene and carbon disulphide through the mica 
window remains almost the same, the stiffness or 
viscosity of the liquids being of the same order, and 
if we consider that «|f' in xylene cannot be greater 
than 75 x 10-1", the observed value by 
other methods, we find, by comparison of Tables 1 
and 2, a/f* for benzene is also not much greater than 














* Determined with a different set of observations under changed conditions 
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75 x 10-" and that of carbon disulphide not much 
greater than 115 х 10-1". This gives the incident 
wattage on the mica windows ав about 82 W. The ratio 
of wattages in the two vessels agree, withm the 
experimental error of 2 per cent, with the expected 
values of the ratios for these values of a[f*. If in the 
case of carbon disulphide the reel a/f was aa high ав 
5,000 x 10-1’, the ratios of wattages in the two 
vessels would have been 1-024 and the temperature 
rise in the smaller vesel, from the wa tempere- 
ture graph, would have been 6-8° C. instead of 4-8? C. 
This 18 certainly much beyond the probable error 
of 0۰1° О. in measured values of temperature differ- 
ences. That with a value of aff" of 5,000 x 10-17 the 
ratio of wattages in the two veesele should have 
been 1:024 is beautrfully confirmed by experimenta 
on castor oil, where the ratio of wattages in the two 
vessels agrees with the expected value, within the 
range of experimental error. The smaller wattages 
recorded for castor oil are evidently due to в large 
reflexion from the imterface. The experimental 
resulta show that the mean absorption ooeffloienta 
of carbon disulphide and benzene are not much 
‘beyond the values for other liquids of the same 
nature. 

The explanation for this discrepancy between the 
observed mean absorption ooeffi- 


cient and the absorption coefficient Lg = L+F + 


determined by other methods may: 

be understood on the basis of 
variability of velocities and absorp- 

tion coefficients іп the same liquids, ; 
as suggested by one of us’. This 
variability would cause the com- 
ponents of & wave pulse to be 
more and more out of step with 
distance. No other explanation of this discrepancy 
in resulta seems to be feasible. 


А. K. Durra 
К. Saran 
Physios Laboratory, 
Ravenshaw College, 
Utkal University, 
Cuttack 8, India. 
June 25. 
1 Du A. Ind, J. Phys. A. K. and 
Moos; B. 8. К. тыу PE Pis | EC ot (1088). 


A New Development In Aids for 
Sub-normal Vision 


Tua optical aids conventionally used for the 
improvement of sub-normal vimon at near viewing 
distances (for example, reading) comprise oom- 
pound, short microscopic systems of varying mag- 
nifications, often obtained by placing an additional 
convex lens over the objective of a Galilean telescopic 
unit. These microscopic spectacles present a number 
of disadvantages ; thus they have a very restricted 
field of view (usually leas than 80°), they cause 
ohanges in spatial perception and, Lee are 
heavy, conspicuous, and, in Australia, very costly. 
Compound systems are loyed because of the oon- 
tention, expressed throughout the literature, that 
single high-power convex lenses could not provide 
the necessary fleld properties. 

I have recently succeeded in developing & series of 
single high-power convex lenses which, with respect 
to objects placed in their focal planes, are adequately 
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corrected for oque “astigmatism, curvature error, 
and distortion over a wide field of view (60°-75°). 

These lenses can thus be used as simple microscopic 
spectacle lenses for the improvement of sub-normal 
vision. They have already given excellent clinical 
results in а considerable number of cases, which have 
been reported elsewhere (Aust. J. Optometry, July 
1954). All the experimental lenses were made by 
C. J. Tenukest in the Precision Optica Workshop 
of the School of Applied Physics of the New South 
Wales University of Technology!. А 

Principles of lens design. With spectacle lenses 
generally, chromatic aberration, spherical aberration 
and coma are negligible, the latter two because of 
the small aperture stop formed by the pupil of the 
eye. The problem is the study of the images formed 
by the lens on the far-point-sphere of the eye, by 
pencils passing through & fixed aperture stop effect- 
ively located at the eye's centre of rotation (as the 
eye moves behind the stationary lens). For lensee 
assumed ‘thin’, and moderate obliquities (leas than 
30°), Emsley and Swaine! have developed the 
necessary third-order theory for ordinary ‘best-form' 
spectacle lenses. By combining four of their equations 
we obtain for the sagittal and tangential image 
vergencies : 
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n(n? — IFL + 20» — 1) (п — DSL), (2) 
where L is object distance (m dioptres), F is total 
power of lens, F, is back surface power of lens, S 18 
distance from lens to eye's centre of rotation (in ° 
dioptres), n is index ала y is effective lens 
&perture (obliquity). 

For freedom from oblique astigmatism, 


Lr — L'i m 0. 
For freedom from curvature error, 


(3) 


Z Шт + 1) = 1+ Е. (4) 
By malong в iate substitutaons, putting -the 
expression inside the brackets equal to zero, and solv- 
mg for F,, в series of ellipses are obtained which 
give the conditions for the ‘correction’ of either 
aberration in terms of lens form (P) over & range of 
leng powers (P). Outside the range of the ellipse, the 
lens form which reduces the aberration to a minimum 
is found by differentiating the equation expressing 
the amount of aberration present with respect to ү. 

Emaley* has also recently elaborated the third- 
order theory for ‘spectacle distartion’ (based on 
the ‘angle condition’ instead of the usual ‘tangent 
condition’), for which he gives the following equation : 
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ag? UL — 41/3 (з? 7 1)‏ ب 

«a w(i 5 Ча as Es TIS {ar T 
FQ(0(n — 1)8 — 3aF) + nF? — 3n(n —1)Р8 + 
3(n — Dye = 1| (5) 


For spectacle distortion to be oorrested, the 
quantity in the brackets has to be equated to zero 
and the equation solved for P,; адаш an ellipse ів 
‘dbtamed, With respect to the rotating eye, S denotes 
the dioptric distance from the lens to the eyo's centre 
of rotation, and for the stationary eye the distance 
Ms the ended CR eye's pupil. 

ога used as a simple microscope (magnifying 
lens) and placed m the e plane, we now have 
to solve equations (8), (4) and (5) for postive values 
СОЁР by putting n = 1:5, S — 87:5 (8 = 27 mm.) 
and L = — F. 





Fig. 1 


The semi-ellipeee showing the conditions for free- 

. dom from each aberration, together with the straight 
lines giving the conditions of minimum aberration 
outaide the range of the ellipses, are shown in Fig. 1. 





Р, = E — 93-75 + 432 3.58F — 127 — 


Curvature of field : 


Fi = 23 (6-87 — 93-75 + M/2,186 + HIF — FS = 


Spectacle distortion (rotating eye): 
Р, -5 (36F — 900 + V127,800 — 482) = $ F — 
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Speotaole distortion (stationary eye): Ё 
F, = jor — 240 + У 30,704 — 187F*). 


Inspection of the graph shows that in several 
regions the curves intersect or approach each other 
closely. (Oaloulation shows that in the region of the 
curves & ohange in F, of one dioptre will cause 
oblique astigmatiam or curvature error to the extent 
of approximately F/50.) 

It is therefore possible to demgn a series of single 
high-power convex lenses which, with respect to 
objecta in their focal plane, are adequately corrected 
for oblique astigmatiam, ourvature error and spectacle 
distortion over в considerable field of view, and 

ition of this forms the prinorple of deaign of 
the lenses referred to above. 

The same principle of mtersecting and ap 
oorrection-ellrpees can also be successfully applied to 
the design of ‘best-form’ spectacle lenses for objecta 
located from infinity (L = 0) to a distance of 25'om. 
from the еуөв (L = — 4), over a wide range of lens- 
powers. It is hoped to publish a further oommunioe- 
tion on this subject at & later date. Finally, oon- 
sideration is being given at present to the design, 
along similar lines, of an achromatic doublet eye- 
piece suitable for various types of optical instruments. 


J. Тжрньнв 
School of Applied Physica, 
New South Wales University of Technology, 
Sydney. July 1. 


1 Emaley and 'Bwuine, “Ophthalmic Lenses’ (Hatton Press, 1945). 
1 Мпш]еу, Н. H., Optician, 125, 3243 (1053). 


A New Iron Boro-carbide 
DURING & current investigation of the phase 
relations in the tron—carbon— n system, X-ray 
diffraction has revealed the existance of a new boro- 


carbide which to have the structure of the 
complex oubio carbide reported by ҮҮ 1 in the 
chromium—carbon system. Не sho that the 


idealized unit oell contains 92 Cr atoms and 24 О 
atoms, thus corresponding to the composition Or,,0, ; 
moreover, about 25 per cent of the chromium may 
be replaced by iron in this carbide. Westgren also 
reported carbides of similar structure in the iron- 
molybdenum-oerbon and iron—tungsten—carbon вув- 
tems, in particular in high-speed steels; these 
carbides, which have been designated ‘kappa’ by 
Goldschmidt”, correspond, at least approximately, to 
the oompositions Fe,,Mo,0, and Fe,,W,C,. Com- 

i of the diffraction date for the preeent boro- 
carbide with that for the complex cubic chromium 
carbide as described by Goldsohmidt* is ted 
in Table 1. The lattice parameter of the boro-carbide 
is found to be 10-62 + 0:02 A. 

Specimens were prepared from mixtures of powders 
(ground to pass в 100-meah sieve) 
of an iron—carbon alloy (4:4 per 
cent carbon) and an iron—boron 
alloy (5-7 or 8-9 per cent boron) or 
boran by heatmg in an evacuated 
*Vyoor' tube at 850° O. for extended 
periods. Although various changes 
In the diffraction patterns were 
noted during the first few days, 
further changes were not observed 
in specimens heated for periods in 
exoesB of a week. 
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ide* 
АЧ ё (À.) Yntengity a aret 

| 811 3 187 WwW 
222 3 065 Ww 
400 2 644 wW 
420 2 807 В 2-380 MB 
422 2-101 8 2 172 м 
883, 511 2037 v8 2 048 8 
440 1 878 8 1 89% м 
531 1 792 B 1 800 M 
боо, 442 1:705 M 
680 1:674 vw 1 ess WwW 
683 1 613 Ww 
622 1 506 MW 1 005 MW 
бо 1:466 vw 
800 1 825 Ww 
644, 820 1 284 Ww 1591 M 
600, 882 1248 M 1-255 MB 
555, 751 1-228 M 1 979 M 
B40 1 183 м 
768, 911 1:108 w 1168 и 
931 111 wW 
844 1 062 и 1-088 8 
933 1 065 MW 1:070 MW 
1,040 0 9680 Ww 0 9853 м 
1,042 09668 ү 0 9716 м 
775 0 9540 Ww 0 9597 Ww 
880 0 9408 Ww 
97i 0 9254 м 0 $300 8 

* ont from X-ray diffractometer, cobalt radiation. 
Goldschmads (ref. 3 eae ne aa eed ee 

ЕЕ. > M = medium; MW = meum io week; W = weak: 

- yery 


This new boro-carbide has been found in several 
ae the оа in the range 14-2} рег cant boron 
T E Det bent carbon Analogy with the West- 
m carbi would suggest & composition oorre- 
spooning to Fe,,(C,B),. The question ав to whether 
bord-carbide can exist over a substantial range 
of compositions 13 not settled ; however, all samples 
so far observed -have the same lattice parameter 
within the stated error of + 0.02 A. - 
If we choose to oonsider the hypothetical carbide 
Fe,,0, then it may be said that Westgren and 
Goldschmidt have produced carbides in which ohrom- 


ium, molybdenum or tungsten has been substituted ' 


for ron. To the best of our knowledge the present 
boro-carbide is the first case in which 
another element (boron) has been substituted for 
carbon in this structure. This type of carbide has 
generally been found in, and regarded as character- 
istic of, same stainless and high-speed steels. It is 
possible that the appearance of boron therein may 
eventually shed some light upon the pronounced 
influence of boron upon the hardening properties of 
steel. 

К. С. CARROLL 

i L. 8. DARKEN 
E. W. Fune 
L. ZWA 
Research Laboratory, 

United States Steel Corporation, 
Kearny, New Jersey. Aug. 11. 
1 Westgren, A., Jernboniorets Annaler, 117, 501 (1983). 
'Gokisehmidi, Н. J., J Iron end Steal Ins., 180, 845 (1048). 
* Goldschmidt, Н. J, Metalurgia, 40, 103 (1040). 
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- Effect of Nitrogen Dioxide on the 
Thermal Decomposition of Ethyl Nitrite 


Tua value of gaa chromatography ав a technique 
for the analysis of the minute quantities of produote 
formed during the kinetic, studies of gas reactions ів 
well illustrated by recent work on the gas-phase 
reaction between ethyl nitrite and nitrogen dioxide. 
Studies of the behaviour of ethyl nitrite, ethyl nitrate 
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and water on & partition column of kieselguhr wetted 
with di-butyl-phthal&te and eluted with nitrogen 
revealed that а complete separation of a mixture of 
the esters and water can be achieved. Using gas 
chromatography, 1t has thus been possible to identify 
three major componente, namely, ethyl nitrite, ethyl 
nitrate, and water, m the residue from the reaction 
between ethyl nitrite and nitrogen dioxide at’ about 
190° C. Few other micro-analytical techniques 
would have enabled this to be done so simply or so 
quiokly. 

40 mm. of ethyl nitrite and 40 mm. of nitrogen 
dioxide were allowed to react in в glass vessel of 
approximately 90 ml. capacity. The temperature of 
the reaction was about 190° О. Analysis of the 
residues from interrupted runs for periods up to one 
hour are given in the table. These show that the 
quantity of ethyl nitrate produced reaches 8 maximum 
after 10 min. and becomes negligible after one hour. 
The residue of ethyl nitrite was identifled on all 
chromatograms but not quantitatively estimated. 
Time of 

(mm ) 


nitrate (mnm. 
mercury) 


202885 5-5 7-5 110 150 250 450 600 
18586394451 53 46 34 09200 


The formation of ethyl ni&rate during the decom- 
position of ethyl nitrite in the presence of nitrogen 
dioxide affords direct evidence in favour of the 
reaction : 

ОНО + NO, > 0,H,O.NO,, (1) 


originally suggested by P 1 in explanation of 
the inhibition of the thermal deoonmpoaition of ethyl 
nitrate by nitrogen dioxide. In this event, it is 
possible that previous values obtained for the rate 
of beer ain of ethyl nitrate do not refer to the 
rate of ion : : 


O,H,O.NO, + C,H,O + NO, (2) 
since the decomposition involves the equilibrium 
O,H,0.NO, e O,H,0 + NO. (3) 


These conclusions would mean that the effect of 
nitric oxide on the decomposition of ethyl nitrate 
previously ascribed! to the reaction : 


C,H,0.NO, + NO + O,H,0.NO + NO, (4) 
is probably due to the occurrence of 
0,H,0 + NO + ae NO, 


proceeding in preferenoe to ( ) in the presence of 
Initially added nitric oxide. diis would also explam 
Levy’s® observation of the produotion of ethyl nitrite 
(in quantities greater than 70 mol. per cent) during 
the normal decomposition of ethyl nitrate. 
Acknowledgment is made to Dr. Peter Gray 
(Oambridge) for recent correspondence on this subject. 


(5) 


А. E. Рирінв 
С. J. HABDY 
Department of Chemistry, 
University, Bristol 
Aug. 11 


1 Phillips, L, Neiwe, 108, 564 (1950). 
* y. H. B. B., and è 
опата, рр hal, B. B. Pedier, 4. Н, Waters, 171, 


° Levy, J., J. Amer. Chem. Soo, 78, 3954 (1054). 


980 PTT 
Structural Changes during 
the Fatigue of Copper 


Raomwr experiments on annealed low-oxygen high- 
conductivity copper have shown that, under direct 


fatigue streases, the structural changes revealed by’ 


baok-reflexion X-ray photographs (cobalt Ka radia- 

tion; film-to-specimen distance, 10 am.) are markedly 

‚ dependent upon mean oyolical load. 

Tho testa were carried out on a variable-frequency 
testing machine, which applied alternate tenmle 
and compressive loads to the test specimen. The 
mean cyclical loads were conveniently varied within 
restricted limita by placing weights on в oounter- 
balance pan which was attached to the 
device of the machine by a flexible steel cable passing 
^ ower a pulley. 

” At frequencies of both 200 o./min. and 400 o./mm., 
amall variations in the value of the counterweight 
attached to the straining devioe were found to pro- 

2 „duce disproportionate changes in the X- -ray diffraction 

of teat-specimens after 1,000 streas cycles 
at about + 5 tons/sq. in. At the same time, perma- 
nent dimensional changes were similarly mfluenced 

-. by variations in the magnitude of the counterweight, 

as will be seen from Table 1. 


Table 1. PAEMAXGENT ATRAIRE AFTER 1,000 CYOLM at + 5 TOXS/EQ. ТИ 
APRPROXDEATELY 











In those cases where the t dimensional 
< changes were slight or negligible, the X-ray patterns 
showed relatively small changes except for a general 
diffusion of the sharp diffraction spote typioal of the 
р material (see Fig. 1). However, the changes 
езе were quite pronounoed in all cases 
Eus e permanent dimensional changes exoeeded 
about + 1 per cent, at both high and low frequencies 
(see Fig. 2). 
“Wood and Head’, in their direct reversed-stress 
testa on oxygen-free high-oonductivity copper, at- 
^ tributed their observations of pronounced раа 
~ and oircumferential a: of X-ray diffraction spo 
at ‘sub-critical’ n elena (< 850 iore 
approximately) and the relative absence of 
. at higher frequencies to the influence of a delay 
period, representing the finite time between applica- 
tion of a streas and development of the corresponding 
* plastic strain. These tests were done on the machine 
used in the present work. 

However, repeated tension experiments which I 
have oarried out on similar material have shown 
that the use of the higher testing fails 

- to mhibit structural changes (as revealed by X-ray 
diffraction) and dimensional changes, at least after 
100 cycles. 

Other work* has shown that, even under static 
loading conditions, annealed copper can withstand 
reversed streases of + 5 tons/sq. m. with only alight 

in X-ray diffraction patterns, providing & 
suitable ‘stepped’ loading sequence is followed. It is 
clear that, in this latter case, structural changes are 
minimized by the choice of an appropriate preliminary 
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loading schedule rather than by any time-delay 
mechanism. 


The marked dependence of structural and dimen- 
sional changes upon mean cyclical load in direct-streas 
testa oen result in an erroneous impression being 
obtained of the nature and extent of fundamental 
structural changes under fatigue streases, unless load- 
balancmg operations of high precision are practised. 
In the absence of confirmatory evidence from low- 
and high-frequency tests carried out in other types 
of machines (for example, rotating bending testa), it 
seems possible that the oritical-frequency effect re- 
ported by Wood кын Head* may have been attribut- 
able primarily to progressive dimenmonal changes 
arising from characteristics of the testing machine. 

Some preliminary rotating bending testa have, in 
fact, been carried out, and X-ray diffraction studies 
have indicated that the structural changes, even at 
21 o.[min., may be relatively slight. 

. Acknowledgment is made to the Chief Scientist, 
Department of Supply, for permission to publish this 
oommunioetion. 

R. B. Dave 


Aeronautical Research Laboratories, 
Department of Supply, 
Melbourne. 


July 2. | 
13 W. W, and J. B. Comm. Aust, Dept. Supply, 
Aero. 3 Note 190 (1951) 
2? Wood, W. A. and Head, А. K, J. Inst. Metals, 73 (2), 80 (1961). 
з Wood, W. A., and Davies, В. B., Proe. Roy. Зоо, A, 280. 255 (1058). 
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THE BRITISH CIVIL SERVICE 


НЕ centenary of the Trevelyan—Northcote report 

on the organization of the permanent Civil 
Service in Great Britain has prompted The Political 
Quarterly to devote almost the whole of its current 
issue to в discussion of the Civil Service in relation 
to its contemporary tasks and the needs of the 
British people. The major grounds of current 
criticiam of the Civil Service are fairly and concisely 


` reoapitulated ; but the exoese of oriticiam and ite 


frequent extravagancea are repudiated aa firmly ва 
they are by Mr. Herbert Morrison in his recent book 
and by Prof. K. C. Wheare in his commemorative 
lecture. The implications of the Crichel Down 
episode are carefully’ weighed, but the general 
verdict remains that the Britash Civil Service con- 
tinues to be the beet in the world. 

Most of the articles contributed to this number pay 
some attention to the problems with which the 
scientist is most closely concerned ; for example, to 
the position and recruitment of the professional and 
scientiflo classes of the Civil Service, and the way in 
which expert advice should be given to the Govern- 
ment. Where such problems are not specifically 
mentioned, as in Sir John Woods's exoellent article 
on Treasury control, the principles which guide 
current practice are clearly expounded. This article 
brings out, for example, some of the diffloulties which 
are involved from the national pomt of view in the 
extension of the prinorple of quinquennial or block 
grants. Against the undoubted advantages from the 
point of view of planning research or educational 
policies, for example, which such a practice confers, 
there are certain drawbacks, which Sir John indicates. 
Simple or conclusive answers to such questions are 
rarely to be found, and this article is a valuable oon- 
tribution to the understanding and goodwill on both 
sidea on which effective public control of expenditure 
and the efficient use of resouroes—in money, materials 

man-power—ultimstely depend. 

The essay of least interest to the man of science 18 
that dealing with the Foreign and Commonwealth 
Services. It contains, apart from Prof. W. A. 
Robeon'a article, ‘Recent Trends in Public Adminis- 
tration", the only reference to the Colonial Service 
made in the symposium; but this brief reference 
ignores entirely the problems of the Colonial Scientific 
Service and the mmphoations both of political develop- 
menta in the Colonies and of technical assistance and 
the Colombo Plan for that service. The bearing of 
Colonial Welfare and Development Acta and the 
large amount of research now being conducted by or 
on behalf of the Colonies are nowhere considered. 

Of the more general articles, one by Mr. C. R. 
Attlee deals with the relations of Civil servanta, 
Ministers, Parliament and the public much on the 
lines of Mr. Morrison's book, and comments on the 
advantage to the country of recruiting more scientists 
in the higher ranks of the Civil Service-—and also the 
Ф ошбу of doing so. It may be noted here that in 
considering recruitment, Mr. L. N. Helsby, Firat 
Civil Service Commissioner, expresses the view that 
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over tbe past nine years the Bervioe has probsbly 
attracted at least a fair share of all scientific talent 
short of the highest claas and also, recently, a reason- 
able share of recruite of exceptional ability. In spite 
of & serious shortage of engineers and surveyors, he 
does not believe that the Civil Service is seriously 
understaffed in comparison with the professions ав в 
whole. 

Mr. Helsby does not suggest that the final answers 
oan yet be given to the question whether in the 
scientific and professional field the Civil Service is 
getting enough recruita and of the right kind; his 
present answers are conditioned by the fact that 
leading industrial firms themselves find difficulty in 
filling all their posta with exactly the type of person 
they desire. He maintains that the use made by the 
Civil Service Commission over the past nine years of 
the mterview method in recruiting scientists has been 
developed sufficiently to secure the advantages of 
central recruitment and to meet the special circum- 
stances of government ecientific work. He доев not, 
however, really touch on the recruitment to the 
administrative class, and especially at the highest 
levels, of scientists and technologists who show them- 
selves possessed of the requisite administrative 
ability. 

That problem, and also the further problem of the 
status and function of the specialist officer, are faced 
by Mr. H. R. C. Greaves. Reviewing the structure 
of the Civil Service, Mr. Greaves notes that, in spite 
of their present weakness as a group within the 
hierarchy, the considerable growth in numbers and 
significance of the profesional and soientiflo officers 
in the Service, whioh has placed them near the 
sources of administrative decision and in close oon- 
tact with the highest administrators, has given them 
opportunities of attaining such positions, which some 
at least have been able to seize. Mr. Greaves is not 
complaisant. He admite that a widening of the 
social basis of recruitment to the administrative olaas 
might algo assist in the recruitment of those whose 
university training had been in science and not solely 
in the arta. He points out that the growth of atten- 
tion to post-entry training and the recognition of 
Treasury responsibility in this matter give promise of 
the reduction of hierarchical rigidities, and one of his 

for improving the structure of the Civil 

Service and the correction of departmentalism is a 
more elastio, lees rigid treatment of the hierarchical 
principle in recruitment, taking advantage par- 
ticularly of the existence of the specialist or pro- 
fessional groups and of the newer administrators in 
nationalized services. With this, he suggesta that 
much more could be done in training, in conjunction 
with the universities, by bringing together young 
offloers from the Civil and other public services, and 
by the promotion of individuals who have dis- 
tinguished themselves by creative research and 
training, to create & cadre of first-rate offloers suited 
for all branches of publio service. Thirdly, he suggests 
& lively and elastic promotion policy conducted by 
a body of officials, specially trained in the art of 
selection, ranging wide over all public employees, and 
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concerned only to choose well to the public advantage, 
regardlees of vested interest or departmental 
prejudice. 

Mr. Greaves believes that for such measures to 
succeed it would be necessary to form a small 
‘machinery of government department’, under the 
head of the Service and attached to the Prime 
Minister, which would provide a highly trained and 
carefully selected general staff for all branches of the 
Civil and publio services. He argues that the experi- 
ence and knowledge required oan only be provided 
by а greatly strengthened body of officials, coupled 
with a clearer assertion of the powers of the head 
of the Service and a more definite assumption of 
authority by the Prime Minister. The suggestion is 
somewhat controversial, though Mr. Greaves claims 
support for it in an answer of Sir Warren Fisher to 
the Select Committee on National Expenditure in 
1942, and it is not in conflict with Sir John Wooda’s 
remarks on Treasury control. 

Sir John Woods is not concerned that the Treasury 
should be over-powerful ; but he pointa out that the 
real question is the way in which oontrol is exercised. 
Very little direct light is thrown on that question in 
this i Sir Edward Bridges, viewing the 
reforms of 1854 in retrospect, tempers his conclusion 
that those reforms have stood the teat of time with 
some observations on the qualities needed in the 
ОТУП servant which bear on this iue. He directa 
attention to the consequences of the infinitely wider 
range of duties with which the Civil Service to-day 
is charged, and the change in its composition com- 
pared with that of 1854. It now comprises, for 
example, very large scientific, professional and 
technical staffs, many of whom enter the Service 
after professional experience outside. Many problema 
are involved in ensuring that the relationships of these 
profeesional staffs with their colleagues in the other 
branches of the Service are on the best possible linee. 

Such questions, Bir Edward remarks, are outside 
the scope of the report of 1854. It might be added 
that they are not entirely a matter for the Civil 
Service, and it is at least possible that professional 
bodies representing the whole of a profession, and 
not simply that part of the profession employed in 
the Civil Service, could give valuable assistance im 
working out solutions. That may be considered a 
special aspect of a second change which Sir Edward 
notes and which, so far ав concerns the administrative, 
executive and clerical grades, he regards as the most 
significant. This is the increasing extent to which 
Civil servants ‘are brought into contact with the 
publio, through the larger concern of the State im 
economic affairs and industry, and through the work 
of the social service departments. Far more thar 
before, the Civil servant is called upon to meet anc 
to deal on behalf of the Minister with members o 
the public, either as individual ottizens seeking 
information or redress about their beneflta unde 
social security, or with industrialists. 

This calls for a wider range of qualities from thr 
Civil servant and, because his task is changing anc 
perhaps becoming rather more diffloult than before 
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Sir Edward remark’ that even greater care must be 
` taken in his recruitment and training. That sug- 
gestion is endorsed m the editorial notes and oom- 
ments which introduoe the whole symposium; in- 
aidentally theee notes put the symposium in admirable 
perspective, both by & brief recapitulation of current 
criticism and by the bibliographical footnotes which 
include most of the serious contributions to the dis- 
cussion over the past decade or more. Training is, in 
fact, regarded as still the weakest part of the Civil 
Service, in spite of improvements since 1946, and 
specifically the Crichel Down episode is regarded as 
representing a failure of training. The Political 
Quarterly believes that Civil servants would not 
behave thus if they received adequate traming and 
insight in the proper manner of treating individual 
citizens at an early stage in their career. 

The proliferation of organs and the complexity of 
the machinery is regarded as а contributory factor 
and adds substance to criticiam which has fairly been 
made of the Government’s decision to abolish the 
Ministry of Food and to tranafer ite residual fonctions 
to a Department the internal organization of which is 
already complex and of dubious efficiency, and which 
is not entirely met by the appointment of an inde- 
pendent committee to review the regional and local 
organization of the two Ministries. 

One of the merits of Ths Political Quarterly gym- 
posium is that ib turns attention to the more vital 
probleme of a modem bureaucracy, and particularly 
to the need for an approach from outside as well as 
from within the Civil Service. Two major suggestions 
are made in this connexion. One is that the Treasury 
should sppoint an advisory council on the Civil 
Service, consisting of leading Civil servanta, business 
men, industrialiste, university teachers of politica or 
public administration, and others with experience of 
public life. The council would have the function of 
advising the government on general or particular 
matters requiring investigation or consideration oon- 
cerning not only the well-being of the Service, but 
algo its improved relations with the public and the 
greater efficiency of its work. The second suggestion 
is that the government should publish an annual 
report on the Civil Service. At the least, such a 
report might forestall the captious criticiam which 
continually arises whenever the quarterly statistics 
regarding the Civil Service are published. After all is 
said, the fact remains that the sise of the Civil Service 
is determined by the duties which it is required by 
Parliament to perform; hence it depends on the 
administrative implications of national policy, and 
only to & very minor degree on the efficiency with 
which the Service carries out that policy. 

These suggestions are designed to focus attention, 
both within and without the Civil Service, on the 
primary questiona of the proper relations between 
the governed and the governors, and the procedures, 
attitudes and ethics which should pervade publio 
administration—and at the local government level as 
well as at the centre. Without due attention to these 
primary questions, the right answers and the right 
emphasis are unlikely to be found when we consider 
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the secondary questions of recruitment, salary soales, 
working oonditions, mobility, flexibility and the 
position of ecientiflo and professional staff. It is not 
suggested, indeed, that such questions are unim- 
portant ; but а clear conception of the functions of 
the Civil Service in the modern State and of the 
functions and responsibilities of the scientific expert 
must guide decisions as to the best means by which 
such functions are to be discharged and the character 
of the organization provided for the purpose. 

There are several suggestions made to this end. 
The idea of a Civil Service training college finds firm 
support as a means of countering departmentalism, 
in spite of the increase in staff that it would involve. 
A deliberate policy of interchange between depart- 
ments, and between departments and nationalized 
industries, is advocated, instead of mobility being 
left to chance, as at present. Sir Edward Bridges 
notes that to-day, of thirty-three ‘permanent secre- 
taries’ of major departments, sixteen started their 
official career in other departments, and four others 
have spent long periods in other departments; but 1b 
is not clear how much advantage is being taken of 
the new opportunities to avoid compartmentaliam. 

The symposium appears to suggest that the present 
system of vesting the ultimate control of the Civil 
Service in an administrative ојавв drawn mainly 
from the universities is right; the wider besia of 
recruitment to the universities is securing а reason- 
able representation of social classes even though full 
equality of opportunity has not yet been achieved. 
The real deficiencies are in what is done in the matter 
of training; nor can confident answers yet be given 
to such questions as whether we can make the Civil 
Service more flexible and reduoe rigidity of pro- 
motion, grading and salaries во as to permit the 
encouragement of real merit; though something is 
being done in the Soientifio Civil Service (see p. 
999 of this issue). Nor can it yet be said that а 
system of interchange can be worked out with the 
universities or with the nationalized industries in 
spite of the advantages of interchange demonstrated 
by war-time conditions. 

The scientist will note that his own special diffi- 
culties and problems are fully appreciated, though 
there is not in the symposium any adequate treat- 
ment of the central problems of the limits of expert 
knowledge and the presentation and consideration of 
such advice in the task of government which Mr. 
D. K. Prioe's recent book illuminated in the American 
context. Nothing in the contributions to Ths Political 
Quarterly suggests that we have really worked out 
the right role of professional staffs in the Civil 
Service—medioal, soientiflo or engineering—or that 
we oan assume, without further inquiry, that the 
very great resources which the.government is putting 
into scientific research and development are being 
efficiently operated. Even if the Civil Servioe is 
attracting a fair share of young scientista of the 
highest ability, it does not follow that they or their 
colleagues in government service are not being used 
for duties which could be performed equally well by 
others lees highly trained. 


Ou diss Du лр о asennad a 
challehge to realistic and constructive thinking, both 


by. individual scientists and by their professional 


organizations. Prof. W. A. Robeon's article in 

lar should be noted by them, with ita reoog- 
nition gf the much larger place which soienoe now 
occupies in the sphere of government, and its strong 


А support for administrative training and responsibility 


for the professional and scientific classes, and for the 
delibérate extension of their relevant experience во 
94:40 increase their usefulness. If, however, within 


е 


tthe next few years satisfactory solutions are not 


г Тош, for the problema of how best to present and 


‘dtilizd scientific and other expert advice in the work 


of: _fovernment at all levels, to guide policy and 
decisions and to secure the efficient utilization of 
"ebientiflo and technical man-power within the Civil 
Bervioe, some large share of responsibility must 
clearly rest on scientists themselves for failure to 
grasp the opportunities now before them. 
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. FOOD PRODUCTION AND 
POPULATION 


“World Population and World Food Supplies 


By Sir E. John Russell. 
(London: George Allen and 
508: net. 
HIS book, with its wealth of information on the 
present position and possibility of development 
of agriculture in the different countries of the world, 
is & valuable addition to the growing literature on 


. 514444 plates. 
nwin, Ltd., 1954.) 


E "the question of whether the population will grow to 
-в.віте that the earth will not be able to 


rt. 

The main cause of the present ‘explosion’ of 
population is, of course, the application of modern 
„preventive medicine in reducing disease in countries 
"with a high death-rate. In the limited areas where 
it has been applied, the population is increasing at & 
rate which will double 1% in lees than thirty years. 
In reoent years, with the help of the World Heelth 
Organization and other agencies, practically all 
countries are now beginning to apply modem 
hygiene. Henoe, estimates of the sixe of population 
in the future have had to be revised upwards. In 
1946 it was estimated that the population of about 
two thousand million before the Second World War 
might reach-four thousand million by the end of the 
present century. The latest estimate is that it may 
reach that figure by 1980 and, rf the present aooeler- 
ating rate of growth continues, between five and 


. віх thousand million within the subsequent fifty 


years. 

It is obvious that the only solution of the population 
' problem is the reduction of the reproduction-rate to 
the level of the replacement-rate. There is com- 
. mendable paganda for birth oontrol to айаш 
thab end ; Dat оттар ө religious oppositacn, aad ihe шы 
fact that many countries are I measures to 
maintejn or increase the birth-rate, it is doubtful 
whether the propaganda will have much immediate 
effect. Some take a gloomy view of the future. The 
present rather sudden rate of increase of population 
is, however, not а new phenomenon, It occurred in 
Western Europe in the eighteenth + when the 
population of England and Wales, for example, rose 
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frorh aout tèn. to thirty-three „million in spite . of . 


large-scale tion. It is estimated- that between 
1800 and 1924 about sixty million people left Europe. 
Early in the present century, Western Europe padsed’ 
through this phase of rapid bg ears of population, 
and the brrth-rate is now that the Western 
German Minister of Home Affairs recently pointed 
out that, unleas voluntary birth control oan . be 
feduoed, the race is on the decline. It is 
probable that, when the countries at t in!the , 
expanding phase of population reach the standard: 'of 
livmg and education of Western Europe, the birth- 
rate will fall and world population will become 
stable or perhaps even decline. This, however, is by 
no means certain. In the United States there has 
been а rise in the birth-rate, and the percentage rate 
of increase now rivals that of India. 

It ia i le to predict with any degree of 
certainty size to which world population may 
grow. The compulsory checks are war, disease and 
famine. If the attempts to eliminate the first two: be 
successful, then, apart from voluntary birth control, 
which may take & long time to be effective, there 
remaing only famine. This raises the vitally important 

estion of whether po tion growth wil outrun 

capacity of the to produce food. On this 
there are two views, both of which warrant serious 
consideration. 

One, put forward by Vogt, is that owing to soil 

erosion, which has destroyed about half the original 
fertile land on the earth and is still continuing, the 
only way to avoid famine is by birth control, oom- 
puleory if necessary, and the stopping of the elim- 
imation of disease in over-populated countries until 
the population is reduced to what the country oan 
support. The other view, like that of Rosin and 
Eastman, is that with modern technology there is 


prosa кашка а шшш eed ae 
produced. 


The information given in this book supporta the 
latter view, at least to the extent of showing that & 
great increase of food production 1s possible. For 
example, in India, which is usually quoted as the 
outstanding case of an over-populated food-deficit 
country, the use of fertilizers m proper атісйтофа 
would increase the yield of different orope by 80-100 
per cent. The cultivation of rioe by the Japanese 
method, using fertilizers, increases the yield níore 
than 100 per cent. Then there are more than & 
hundred million acrea of fertile land overrun by 
weeds and jungle which could be cleared by ‘bull- 
dozers. Shortage of water is a limiting faotór in 
agriculture, but lees than 10 por cent o ahs жагп 
the rivers is used for irrigation. With pumpes for 
small areas and multi-purpose dams hke the Damodar 
Valley project, to oonverb the destructive foroe of 
floods to electricity and provide water for irrigating, 
vast areas could be brought into cultivation. 

The physical possibilities for increased production 
in Indie are very much the same for all food-defloit 
countries. If the land at present under cultivation, 

or which could easily be pub under cultivation, were 
made to yield to its maximum, the food supply of 
these countries could be doubled. Boil erosion could 
be and the ruined land reconditioned. But 
technology cannot be applied to bring about the rapid 
inorease of food supplies in the food-deficit countries 


Where these are available, together with the incentive 
of & guaranteed market, food production oan be 
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Second World War in Britain, when production was 
increased about 80 per cent, and in the United 
Statea, where surpluses have piled up to the value of 
6,229 million dollars by March of this year. In the 
food-defioit countries the maim obstacle is the lack 
of the necessary industrial producta which they are 
too poor to purchase. The average income in these 
countries is only about £20 per head—lees than a 
tenth of what it is in Western European countries. 
Though the Food and Agriculture Organization, the 
American and the United Nations Technical Assist- 
ance Scheme, and the British Oolombo Plan are 
doing exoellenb work with ther limited funds, pro- 
gress ia too slow. Up to 1951 world population had 
increased by 12 per oent віпое the Second World 
War, while food supplies had increased by only 9 per 
cent. Owing to three good harvesta, the soppy: pec 
head 18 now about equal to what it was in 1988, but 
the greater part of the increase is in the already 
well-fed countries. In the Far East, even if targeta 
for 1956-57 are reached, production per head will 
still be about 10 per oent below the 1938 level when 
80 per cent of the population suffered from mal- 
nutrition and periodic hunger. It is estimated that 
the long-term investment of about £4,000 million a 
year—that ів, about 10 per cent of what the world 
ia spending on armaments—would be needed to put 
an end to hunger and poverty within & reasonable 
time. 

With modern engineering and agricultural tech- 
nology, to the latter of which the author of this book 
has made a notable contribution, it is now possible 
to provide sufficiens food for all mankind, even 
though the population should grow to twice iis 
present size. The main difficulty is the adjustment 
of the economic and political structure of the world 
to the new age of abundance which science has made 
possible. Вотр-Овв 


‚ А TREATISE OF GENETICS 


Traité de Génétique 

Par Prof. Ph. L'Hériier. Tome 1: le Mécanisme 
de l'Hérédité Généuque Formelle. Рр. iv+ H4. 
1500 franœ. Tome 2: la Génétique des Populations. 
Рр. ıv + 345-518. 900 francs. (Collection '*Euolide" : 
Introduction aux Études scientifiques. Biologie 
Animale—Section dirigée par Maurice Caullery.) 
(Paris: Presses Universitaires de France, 1954.) 


"pnus is an unquestionable demand for an 
elementary treatise of genetios. One written by 
Ph. L'Héritier, who has contributed brilliantly and 
decisively to two fields of genetics, cannot fal to 
arouse expectations. The two published perte of this 
treatise, however, though thoughtful and informative, 
are somewhat disappointing in three respects. First, 
they lack balance between the various parts of the 
subject. Beoond, they wander repeatedly from a 
logical sequence in the main Third, they 
ignore the difficulties and evolution of basic ideas 
such aa gene, allele, etc. 

For example, in Vol. 1 (the mechanism of formal 
genetic Inheritance) в whole chapter out of a total of 
six deals with interspecific hybridization, a subject 
which has limited relevance to formal genetiog. The. 
formal genetios of Drosophila is given & share far in 
exoegs of the very large one which everybody will 
agree it deserves. In contrast the formal genetios of 
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man, ‘of Neurospora, of Aspergillus, of оооп, eto., 
with their distinct contributions to our ideas of 
mutation, segregation, organization of genes, eto., are 
barely mentioned, if at all. In Vol. 2 (genetics of 
populations) the treatment is prevalently theoretical, 
with little reference to the vast amount of experi- 
mental work on populations either in Nature or in 
the laboratory. This is the more regrettable in view 
of the distinctive contribution which L'Héritier 
himeelf has made to this fleld. : 

An example of disconcerting sequence in the 
logical development of the subject is that multiple 
allelism and ‘pseudo’ allelism are dealt with before 
linkage and crossing-over. An example of avoidance 
of the terminological and semantic difficulties is the 
following definition: “. . . the mendelian character 
is represented in the hereditary make-up by в discrete 
particle, called the gene . . ." (р. 21). 

On. the credit side of this treatise there is the very 
elementary but clear and adequate treatment of the 
mathematical theory of population genetics, possibly 
the moat extensive treatment of the subject so far 
still ible to the non-mathematioian. In 
the first volume, linkage and mapping of the chromo- 
some are treated in в very satisfactory and mtelligible 
way ab the elementary level. The last chapter, on 
the mechanism of mutation, again gives an excellent 
bird’s-eye view of a field which is at present rather 
fluid. 

On the whole, it seams to the reviewer that this 
treatise, though useful as & reference book for people 
who аге already well versed in the fleld, will nob be 
equally useful for thoeo who want to acquiro в 
general balanced view of the ooncepta, the mothods 
and the implications of genetics. 

9. PoNTEOORVO 


PLEISTOCENE GEOLOGY AND 
ARCH/EOLOGY OF NORTHERN 
| FRANCE: 


Les Limons Quaternaires du Bassin de La Seine 
Stratagraphie et Archéologie Paléolithique. (Archives 
de l'Institut de Paléontologie Humaine: Mémoire 26.) 
Par François Bordes. Рр. іі +472. (Paris: Mason 
et Cie, 1954.) n.p. 
"Tau magnificent volume of the Archives de 
l'Institut de Paléontologie Humaine 1:8 of flret- 
rate importance to all studente interested in tho 
Pleistocene geology of northern France and the 
succession. of early Palsolithio industries in the 
region. In conjunction with Commont’s work m the 
Amiens district and the volume by Georges Dubois 
on the Pleistocene of northern France which was 
published by the Société Géologique du Nord in 
1924, it gives a picture of the late geological suo- 
cession ш. the north-eastern part of the country. 
The importance of Е. Bordes’s new work is nob во 
much in his conclusions but in the fact that he gives 
such a very large number of sections in gravel and 
1оевв pita along the River Beine from Paris to the 
sea and some others from nei ing districta. 
Sections in the Amiens district are given to allow 
correlation with the work of Commont in the Somme 
valley. Each section has been carefully studied, and 
any finds, faunal or archeological, are recorded. 
Pages of illustrations of implements found are given. 
The conclusions arrived at, though clearly given, aro 
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subservient to the evidence upon which they are 
based. Whatever may be the final verdict on the 
Pleistocene successions in the valleys of the Beine 
and Bomme and the correlation of the archsological 
and g ical records, the facts recorded in this 
vo have to be taken into account and will 
provide the basis for the resultant conclusions. 
After a first part dealing with msthods of study, 
the sections in & number of pita in the Paris region 
are’ considered, and afterwards the Mantes-Vernon 
area is dealt with in some detail. There follow 
accounts of sections and finds in the regions of 
‘“Eivreux—Nogent-le-Roi, ^ Gisors-Fleury-sur-Andelle, 
Rouen-Neufchátel Pont-Audemer and 
Duclair-Fécamp-Le Havre. For purposes of oom- 


there follow studies of sections in the Amiens, 
рае CIEN and Meaux—La Ferté-sous-Jouarre 


areas. Then comes the third part of the book, namely, 
several ohapters dealing with the loeases of the 
region. М. Bordes divides the younger loess into 
three, levels and the older loess into two. He oon- 
siders the mode of deposition of the material, the 
fauna contained and the climate under which it was 
laid down. Не studies the evolution of the human 
industries and their oorrelation with the loess 
levels, and ends with three short pages of general 
conclusions. 
An exoellent bibliography and list of the sites 
igated, together with a map of the district 
oov conclude the volume. Altogether, this is а 
first-class work, full of facts both from the geological 


ELECTRICAL MACHINES AND 
TRANSFORMERS 


Electro-Magnetic Machines 
By Prof. R. Langlois-Berthelot. Translated and 
revised in collaboration with, Lieut.-Colonel H..M. 
Clarke. Рр. 585. (London: Macdonald and Oo. 
(Publishers), Ltd., 1858.) 65s. net. 
i one reads the flreb sixty pages of this 
book, one gets the impression that it was 

written for youths, say, of fifth-form standard. But 
on reading further one soon realizes that the author's 
aim is more ambitious, and it appears that a sound 
knowledge of at least the elements of calculus and 
vector analysis is required for the full understanding 
of the book. But those who are not interested in the 
amathematidal treatment of the subject will also find 
the book attractive, i ee 
At & time when so mu 
fe ey on vain D uen ue кай 
tunities for the education of technologista, the few 
pages in the last chapter on the relation between 

scientific and technical points of view and оп the 
field of industrial research should appeal to many 
readers. Technological aspects are given prominence 
throughout. A special feature of the book is that 
the general principles and rules are outlined m a 

ightforward manner and that afterwards various 
complications to be me with in applying the rules 
are stated. 

The book is written in that clear, logical style to 


translation. Much information is contained is 
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not to be found collected together elsewhere. In this 
connexion, mention should particularly be made of 
the chapters on insulation and on ventilation, as well 
as the section concerning standardization of dielectric 
test requiremente and the ooncise treatment of 
transient conditions. 

Numerical examples sosttered all over the book 
will prove helpful to the student and designer, and 
occasional hints for practical exercises to be per- 
formed by students will be weloome to the teacher ; 
although he will miss, perhape, specific problems 
usually to be found in British and American text- 
books of this kind. 

The six main paris of the book deal with the 
following: the family of electrical machines ; general 
anatomy and physiology of electrical machines ; the 
machine from the designer’s point of view; the 
machine from the user's point of view; abnormal 
oonditions of operation; and misoellaneous general 
commenta, including a general introduction to teoh- 
nique of electrical machines. Some a deal 
with the notations and symbols with simple 
relations like sinusoidal functions, complex quant- 
ities and polyphase systems, and with a brief intro- 
duction to circle diagrams and the like. 

While the book deals in a general way with trans- 

alterna 


Voi. 174 


formers, synchronous and ting- 
current machines, single- and three- collector 
machines and  direot-current further 
volumes are & planned by the author, a 
second 


Magus, ا‎ ec purposes 
y in Germany and Austria but also in Franoe, 
p Km MI серу шайы 
trains of the P.L.M. Railway were equipped with 
them; and alo their further development oon- 
neoted with the name of Pestarini might have been 
mentioned, as the ‘metadynes’, ‘amplidynes’, ‘roto- 
trols’ end ‘magnioans’ are now frequently tly used in 
regulating example, ав auxiliaries for 
the excitation of large and small alternators or of the 
generators of Ward-Leonard sete. 

In & book of this size, perhaps more i 
could have been laid on the importance of a good 


i the sles punt df view a сы 
might have been expressed against against installing outsize 


inductive load must be carried by the supply mains 
in these cases. 
das bo шшш. E e pneum of? ah 
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Les applications de la mécanique ondulatolre à 
l'étude de la structure des Meu 


la préaidence de Louis de Broglie. 

(Paris: Éditions de la Revue d’Optique théorique et 
instrumentale, 1958.) 1600 france. 

HIS volume contains the text of the eleven 

lectures and introductory address at 

the eighth in the series of annual conferences on 

eee topics which have been held since 1044 

general 


under the presidency of Prof. Louis de 
Applications of wave-mechanics to the 

of the structure of molecules was the topic 
chosen for the 1951 conference, and the lectures were 


delivered on various dates during April-June of that 


distances by X-ray and electron diffraction, while 
О. Chalvet and О. Vroelant deal briefly with the 
theoretical calculation of interatomic distances. 

On the more chemioal side there is an excellent 
description by P. Ramart-Luoas of the influence of 
the steric effect on the electronic structure of carbon 
and ni and this is supplemented by a dis- 
cussion by C. Sandorfy of the theories of the elec- 
tronio of 


with numerous references, of the work on 
electrical polarization and dipolar momenta, and A. 
Pacault, N. Lumbroso and J. Hoarau in & short 
article briefly refer to the evidence concerning the 
structure of molecules to be gained from meagure- 
ments of magnetic anisotropy. 
The two remaining articles in the volume are of & 
ee ANS: The first, by R. Daudel, is of 
introductory character and outlines the part 
played by the de Broglie wave in the study of the 
structure of molecules, inking out that there ів no 
i ub solely in the numerical 
solution of the wave-equation applicable to the 
particular case. The second article, by P. Chanson, 
describes the various methods used to obtain visual 
pictures of the atoms and molecules. 
Though the lectures were delivered in 1951 and 
towards the end of 1953, & usafal attempt 
been made by several of the authors to bring 
their material up to the date of publication by the 
addition in footnotes of brief references to recent 
important contributions. B. WarNTROUB 


RotgrünblIndhelt als Erlebnis 
Führer durch die Farbwelt fur Rotgrinblinde. Von 
Dr. Heinz Ahlenstiel. Pp. viii4-47. (Göttingen : 
""Mustersehmidt", Wissenschaftlicher Verlag, 1951) 
n.p. 
HTS little book, which first appeared in 1951 but 
which has since been translated by Mr. R. W. 
Burnham and printed privately by the Eastman 
Kodak Co., is an intmguing attempt by the author 
to describe the world of colour as seen by the colour- 
defective, the author himself being & protanope 
rn type of defective frequently desaribed aa red- 
). 


Certain aspects of the treatment may seem a little 
naive, but there are some thought-provoking refar- 
ences both to the diffloulties which face the colour- 
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defective and alao to effecta which the intelligent 
and observant oolour-defective oan use to help him. 
This is well illustrated, for example, in the case of 
red. object colours, which are, of course, a frequent 
source of confusion to persons with poor oolour dis- 
orimination. In the first place, as the author pointa 
out, red objects possess an abnormally high purity 
to the oolour-defeotive, even though their basio 
(defective) hue ie yellow; and secondly, many red 
dyes and pigments are dichroic. This dichroism is 
such that, in thick layers, the appearance will, to the 
red-defective, be dark yellow, but in thin or diluted 
layers в light greyiah-blue. Hence, а red surface of 
paint or fabrio is likely to pomes, on account of 
inevitable variations in density of the dye or pigment, 
& characteristic texture of yellow and blue which will 
enable the арааг ое 4o identity the murice ac ced. 
Effecta such as these are not readily anticipated 
by & person with normal colour vision, and this book 
will prove stimulating reading not only to those 
interested in colour vision, but also to anyone of & 
philosophical turn of mind concerned with visual 


experience. W. D. WRIGHT 


The Physics of Viruses 
By Ernest C. Pollard. Рр. xi+230. (New York: 
Aoedemio Press, Ino.; London: Academic Books, 
Lid, 1958.) 5.50 dollars. 

HERE is need for a book which catalogues and 

describes the many different techniques which 
the physicist has brought to the aid of the biologist, 
and especially the virus worker, durmg the past 
twenty years. However, it ia never quite clear what 
the intentions of the author of this Ше book were, 
and +o whom it is directed. The treatment is 
too patchy and imcomplete to make the work of 
value as a laboratory manual for the biophysioist, 
and the numerous erroneous statements about viruses 
will scarcely commend the book to the pathologist 
soog а brief and reliable survey of tho physical 
me open to hin.. 

The opening sentence consists of в definition of a 
virus that is so unrestrictive as to molude ionizing 
radiations and many inorganic ions; such careless- 
nees is regrettably only too common in many parts 
of the book. In Chapter 2, for example, Dr. E. C. 
Pollard mentions the use of the electron microscope 
for particle counting, but does not say that special 


the subject, and too many of the few tron mioro- 
graphs included are of indifferent technical 

The combined result gives no indication whatever of 
the range, scope and limitations of the instrument in 


virus research. 

These deficiansies, serious though they are, should 
not be allowed to obscure the fact that the book does 
contain what is probably the only short &ooount of 
the very large amount of work done since 1946 using 
ionizing radiation as в tool in virus research. Here 
the author, a nuclear physicist, is on his home ground, 
and this is easily the best part of the book. There 
are author and subject indexes, and the book is 
produced to the high standards one has come to 
expect of the Academio Prees. It isa pity that 
the care and obvious ability of the publi are not 
matched in the text. Н. L. Nixox 
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CHEMISTRY OF SOME 


T the meeting of the Brith Association this 


year in a symposium was held on 
September 6 on "Complex Natural Colouring 
Matters”. After а short introduction by Sir Robert 


Robinson, Sir Alexander Todd gave a lucid &coount 
of the recent work which has been carried out in the 
Cambridge laboratory on the structure of aphins, the 
pigments obtained from the hemolymph of various 


are пек Й glyoomides and represent the ‘native’ 
precursor of the pigments; the fat-soluble xantho- 
aphins which are formed after the death of the 


representing i 

formation chain; and the deep-red erythroe 
whioh represent the relatively stable end-products of 
each series. The two series which have so far been 
examined in detail are the sphins-/6 obtained from 
Aphis fabae, the blackfty which attacks broad beans, 
‘and the & -8, derived from  T'uberolachnus 
salignus, the willow aphid. The contribution of Sir 
Alexander Todd was concerned with the 


Papers already pub “in the Joumal of tha 


atoms are Inert and are probebly present in an 
linkage. The results of zino dust distillation and of 
exammation by infra-red and ultra-violet spectro- 
soopy have shown that there is present in both 
compounds a 4: 9-dihydroxyperylene-8 : 10-quinone 
The structure now proposed for the two 
erythroaphins is based on the following arguments. 
. OH O 


О 

Substitution reactions show clearly that positions 
2, 5, 8 and 11 in the perylene nuoleus are free. Zino 
dust fusion yields, among other products, a coronene 
derivative, suggesting that the saturated part of the 
molecule is attached to the perylene ring ab positions 1 
and/or 12 and 6 and/or 7. The formation of acetalde- 
hyde on heating with hot 60 per cent sulphurio acid, 
and also symmetry considerations, make it appear 
probable that in these two erythroaphins two dioxan 

ee ae 
th erythroaphins are optically active, but their 
specific relations differ markedly. From the fact that 
erythroephin-fb yields 1-7 moles of acetaldehyde and 
erythroaphin-s only 0- 8 mole, it is deduced that the 
two alicyclic ring junctions in the former are both 
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ots, whereas in the 4 -ізотег one junction is os and the 
other ів trans. This deduction is in accordance with 
modern concepts of the stereochemistry of elimmation 
reactions and also provides a satisfactory explanation 
of some of the complex interoonversion and isomer- 
ization reactions of the erythroephins and bos 
derivatives. Although the structures 

not be established with complete certainty, all th the 
known facta, physical and chemical, flt beautifully 

interpretation. 


portant part 


related to the but, 
prone i o he porphyrins iow five. discrete absorption 
in the visible and near ultra-violet regions of 
the spectrum, chlorin, the basio macrocyclic structure 
t in chlorophyll, is green and is distinguished 
a strong and sharp bend in the red region. It 
hus hash shown. eiut Кеира dis late Шап 
Fischer, that ehlorins possess two more hydrogen 
atoms in the ring system than the oorrespondimg 
porphyrins, and these additional hydrogen atoms 
are mainly responsible for the differences in colour 
and presumably of biological function of these two 
classes of complex organic molecules. The intro- 
duction of these two hydrogen atoms also creates & 
new element of asymmetry in the molecule and 
accounts for the oo аена of chlorophyll and 
its derivatives. orphyrins are optically inactive, 
lee Dey дк шешудш ыы Sem qs 
ir side-chains. 


Ты pling df Quae two hydrogen atoma the 
system proved to be a particularly difficult 
problem wh which was only solved in principle by 
in 1940 by oxidative degradation of various 
chlorophyll derivatives. Oxidation of porphyrins 
with chromic trioxide has been used for a long time 
in structural studies; thus with mesoporphyrin, 
which is related to the protoporphyrin of hsmo- 
globin, ib produces two molecules of ethylmethyl- 
maleimide, derived from the two non-acidic rings I 
and II, and two molecules of & maleimide propionio 
acid (hsmatinio acid), derived from the acidio rings 
ПІ and IV. In 1940, Fischer and Wenderoth suo- 
ceeded in isolating from a chlorophyll derivative in 
the form of a silver salt a a acid 
which was optically active. This observation, 
with other available knowledge, indicated 
that the two hydrogen atoms oocupy the B-poeitions 
in rmg IV. However, Fischer was unable, by the 
methods then available, to obtain the dihydro acid 
ш a orystalline state, nor was it possible to determine 
und. 


problem of the ‘extra hydrogens’ 
the first place (with Dr. M. Whalley), stable axtra 
hydrogen atoms have been introduoed into tetra- 
methyl tetrasaporphin, which ів а compound of 
related structure in which the four methene bridge 
groups are replaced by nitrogen. This azaporphin 
took up on oatalytic hydrogenation four atome of 
hydrogen. On oxidation, good yields of meso-1 : 2- 
dimethyl-sucoinimide and dimethylmaleimide were 
obtained, mdioating that the hydrogen atoms had 
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indeed entered into the B-poeitions. This work also 
demonstrated that the tetrahydride structure in- 
volving the B-positions corresponds to a moderately 
stable reduotion-level, at least in the axaporphin 


series. 

Although porphin, the completely unsubstituted 
porphyrin, had been known for some time, the oorre- 

mg ohlorm had so far not been synthesized: 

. Linstead and Dr. U. Kiser have now obtained 
this substance in the following manner: pyrrole ів 
converted by a Mannich reaction to 2-dimethyl- 
aminomethylpyrrole, and this on treatment with a 
Grignard reagent yields a complex mixture of pig- 
inen from whish chiorin оаа low y by 
counter-current distribution and chroma phy. 
The licis abwirpton ot tas ehlorin & ош у oe 
to that observed by Stern with the various natural 
chlarins supplied by Fischer. Chlorin also gives the 
correct analysis for a dihydride and oan be converted 
i : 

Г , Prof. Linstead described recent work with 
Dr. G. E. Fichen on dihydrohmmatinio acid. This 
compound possesses two dissimilar asymmetric carbon 
atome and will therefore exist m two racemic forms. 
The anhydrides, the imides and various salte of both 
series have been and a relatively easy 
interconversion from one series to the other has been 
observed to take place. Natural dihydrohsmstinio 
acid has been by oxidation of pyrrophwo- 
phorbide-a (& ion product of ohlorophyll a) 
and has been separated from methylethylmalemide 
by chromatography on ailioa gel. The natural sub- 
stance has [xz]: = —51°. In respect of all other 


menta of this work will be of great interest. 

The third contribution, by Dr. A. Neuberger, was 
concerned with the biogenesis of porphyrins. After 
a short survey of their biological role, the structure 


of some of the oocurring porphyrins was 
briefly discussed and the point was emphaai that 
all the rphyrins associated with teins are 
formally derivable from stioporphyrin LIT, that - 


phyrins of type I аге also found in Nature, e 
isomers of the series П and IV are apparently not 
synthesized by living matter. 

From the wide distribution of cytochromes and 
catalase it can be deduced that almost all cells oen 
synthesize hyring, but up to eight years ago 
there was no mformation as to the nature of the 
precursors. However, in 1946, Shemin and Rittenberg 
showed by means of labelling with heavy nitrogen 
that the nitrogen of glycme is used in a highly 
specific manner in the synthesis of protoporphyrin. 
Later work done in the United States by Shemin 
and in Britain by Muir and Neuberger produced 
convincing evidence that all four nitrogen atoms of 
porphyrin are specifically derived from glycine. 
When oarbon-labelled glycine became available, ib 
was shown by Altman that the oarboxyl carbon 
atom of glycine is nob incorporated into porphyrin, 
while parallel work done in the Columbia laboratories 
and ab the National Institute for Medical Research, 
Mill Hill, demonstrated that the methylene carbon 
atom of glycine was used. In fact, for each nitrogen 
atom of glycine two methylene carbon atoms were 
found to i rated into each of the four basic 
units. By oxida degradation it was found that 
one of these glycine methylene carbon atoms gives 
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rise to the methene bridge, while the other is incor- 
porated into the pyrrolio ring. Later, it was shown by 
Shemin that one of the two a-carbon atoms originates 
from the second glycine methylene group. This, of 
course, accounts only for eight out of thirty-four 
carbon atoms of protoporphyrin. iments with 
carbon-labelled acetate carried out in Columbia and at 
Mill Hill suggest that a-oxoglutarate and a substance 
closely related to it provide all these other carbon 
atoms; but it has finally shown by Shemin 
that the substance concerned is mainly a succinic 
acid derivative substituted on one of the oerboxyl 

probably the ooenzyme-A oomplex of this 
dicarboxylic acid. The position thus is that each of 
the four basic units of uroporphyrin oan be thought 
to be formed by condensation of two molecules of 
glycine with two molecules of a auooinio acid deriva- 
tive and that one of the two nitrogens and the two 
carboxyl gro of glycine are lost before, during or 
after this н plus e 

The identification of the intermediate between 
glycine plus succinic acid and the porphyrins has 
proved to be a а сш task and is by no means 
completely solved. Neuberger and Muir considered 
that the basio unit is a pyrrole substituted on one of 
the a-poeitions with elements of a potential methene 
group. This may have been formed by an initial 
condensation of two glycine molecules followed by 
oombination with suocinic acid. However, work with 
subetances such as В-Һудгоху aspartic acid was 
discouraging, and this idea was discarded also for 
other reasons. If the basic pyrrole has already one 
of the two a-poaitions 1 it ig easy to see 
how.the symmetrical porphyrin of type I is formed, 
but the synthesis of the asymmetrical type LU is 
more difficult to lain. A more reasonable aasump- 
tion was that the io pyrrole has two free a-poai- 
tions, and this pyrrole would then combine with a 
further molecule of glycine giving one or other of two 
different a-subetituted substances. It was therefore 
assumed that glyoine would condense with sucomio 
acid giving, in the first place, a-amino В-оховаіріо 
acid which would then be converted by losa of carbon 
dioxide to 8-aminolsvulioc acid. This acid might then 
react with а further molecule of succinic acid to give 
3-sucomamidolevulic acid, which could be reduced 
to the hypothetical pyrrole. However, biological 
experimenta showed that the suocinamido compound 
ig inactive. 

In the meantime, Westall had crystallized porpho- 
bilinogen, в substance excreted by patients suffering 
from acute porphyria. Its structure has been estab- 
lished by Cookson and Rimington as a pyrrole having 


an acetio acid and a propionic acid gi in the 
two B-positions and an &minomethyl in one of 
the two a-positions. Soon Falk, Dresel 


and Rimington showed that porphobilinogen behaves 
as & porphyrin precursor, and it thus seems that the 
original idea of the Mill Hill workers may be partially 
correct and that an a-monosubstituted pyrrole is the 
first cyclio intermediate in the gynthemms. From the 
structure of porphobilinogen it can be inferred that 
атпоо acid itaelf might be the sought inter- 
mediate. This was shown almost simultaneously by 
Shemin and Russell and by N and Soott, 
and confirmed by Falk and Dresel. t work at 
Mill Hill, which was briefly reported by Dr. Neuberger, 
has greatly strengthened this concept that glycine 
and succinic acid combine to give S-aminolmvulio 
acid, which gives rise to porphobilinogen and then to 
porphyrins. 
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DUKINFIELD HENRY SCOTT 
(1854—1934) 
By Dr AGNES ARBER, F.R.S. 


РАТ,.ЖОВОТАМІВТ, writing in the early nine- 

teen hundreds, spoke of D. Н. Scott as then 

belonging to the same class as Nathorst and Zeiller— 

these three head &nd shoulders above all 

others in foasil botany. For Scott this verdict is 

certainly borne out by his long series of books and 
which covers a i 


memoirs, of forty years 

(18041688). Bo many obi 
ie ыл e л 
article) that it would be superfluous to reiterate the 
facts of his career. In this, his centenary year, I 
to confine myself to а few special aspects of 

e and work. 

Soott's inborn trend towards a life of research was 


onwards he was free from the daily grind of academic 
duties. Fourteen years laber he retired into the 
country, thus securing & still more leisurely and 

existence; but, while he enjoyed the 
liberty of the amateur, he did not suffer from the 
amatenr’s drawbacks. He had been disciplined -by 
reading olassits at Oxford; then by an engineering 
training; and, later, by ten years of 


of the Editorial Board of the Annals 
“лн, he did much work in connexion 
with the learned societies to which he belonged ; he 
- also gave unstinted time and thought to helping 
other research workers, whose indebtedness to him 
can scarcely be exaggerated. None of these doings 
was of a mechanical type, and they all lay in the 
fleld of his genuine interests and his chosen subject ; 
they lef his mind unstrained, so that he oould put 
the -best of himself mto his studies. 

In thinking about D. H. Scott, comparisons wi 
die Destin (iig dion eos um acri н 
themselves unbidden. Both men had the advantage 
of freedom from monetary cares, so that liberty and 
ee ee and they had 
y domestic existence, with an extensive 
but olose- beokground of kith and kin. The 
minds of both were not so much remarkable for 
. brilliance as for the unwearying tenacity whioh 
enabled them to pursue the same probleme oon- 
tinuously over many years. This power of dwelling 
on в subject steadily for an indefinite period was one 
that Darwin recognized in himself, and it is known 
` to have been a principal factor in the through 
which Newtan’s discoveries came into 
Knee eder Maa vil е A 
both Darwin and Soott strict oanalization of all 
mental energy into science ; at least in later life, no 
branch of literature or of the arte can be said to 
have played an essential part in the existence of 
either of these biologists. Another resemblance, 
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which though trivial is perhape not without sig- 
nifloance, is that both men inclined to а certain 
informality in the presentation of their material. 
This was partly, I think, a reaction against the 
pomposity es al ar and partly an 
eager desire to appeal to a i 


at (cf. Pringsheim, 
E. G., "Julius Sachs”, p. 107; 1982). Darwin’s 
slightly casual approach finds some parallel in Soott’s 
books, and also in what has been called his ‘hearth- 


scientific 


The gains that have accrued to science from the 


may in the long run prove tragic. It is that, as the 
amateur (but not amateurish) pursuit of science— 
typified, respectively, in a major and a minor form 
reos Pegg Boott—beoomes more and 

cable, contemplative leisure fades 
сен, from scientific life. , That uninterrupted. 
periods of still meditation are essential, if the deeper 
insight is to be won, was even long ago, 
when the tempo of day-to-day existence was much 


continuous thinking possible, cs does not кару 
that he consciously adopted the contemplative 


вро 
E oc оа аи ооа тема в онорго 


position. He wrote to me in 1081, when he 
was in the seventies: oauses me to 
enter on the religious duty of self-examination | . 
But am I an Aristotelian or & Platonist ? When I 
read a little of the old philosophers some 55 years 
ago, my thies were certainly with Aristotle, 
Whe append’ to talk Rosy i А 
make nothing of Plato’s osophy, though I 
admired his style. . ee ee 
History. I like to seo aa they are, and to 
think how they became so. I don’t care for Physio- 
logy. . . . Bub neither do I care a bit for. 
‘final patterns, eternal moulds'—all mere imagina- 
tions of the philosophising brain”. In an earlier 
letter he had stigmatized logic aa “а deceitful guide” ; 
in his own work he relied on & strictly шч ин 
cedure. Empirical conclusions demand, however, a 
theoretical basis ; this, in Boott's oase, took the form 
of & fundamental belief that “similarity (suitably 
determined)", distinguished from that which oould 
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be recognized as "'superfloial", might be accepted 
unquestioningly as “а mark of blood relat:onghip". 
This belief was streased in а correspondence which I 
had with him, in 1980, about peralleliam in evolution, 
as contrasted with the older pioture of a mono- 
рау ево genealogical ‘tree’ of the plant world; the 

visual image of suoh а ‘tree’ had, indeed, served him 
throughout his studies as the frame of reference for 
his botanical th He wrote: “When I have 
oocasionally to favour (‘up to & 
certain point, you know'— Mr. Brooke in 
‘Middlemarch’) my idea has not been a bundle of 
sticks separate all the way up, but rather a Lombardy 
Poplar, with в trunk bearing a number of long, 
parallel branches”. ‘This partial acceptance of 
parallelism was an instance of Soott's anxious desire 
noe ee зоо eee eee 
against his views; he was, moreover, prepared to 
discard his most cherished theories as soon as he had 
brought himself to feel that knowledge үүт 
since his conclusions were reached had proved his 
evidence to be lees than adequate. A cogent example 
is his relinquishment of the idea of the fllioinean 
origin of seed-plants, which had meant much to 
him. It is recorded that he was fond of quoting 
Pope's couplet : 


“And врівћ of Pride, and in thy Reason’s spight, 
One truth is clear; ‘Whatever Is is RIGHT’.” 


This loyalty to abstract truth had, however, to 
contend with an innate oconservatiam, involving & 
leaser loyalty to the purely Darwinian scheme of 
things, which had dominated his younger days. As 
a general attitude to life and to religion, the tolerant 
form of nineteenth-century agnosticism, which seemed 
the most consistent position for a convinoed Dar- 
winien, was congenial to Soott's turn of mind; but, 
in his later years, his views tended somewhat more 
in the direction of theism. 

It is perhaps nob too far-fetched to suggest that 
certain traits in D. H. Socott’s scientific personality 
were inherited from hia great-grandfather m the 
pr line, the Rev. Thomas Scott (1747-1821) ; 

. H. Boott’s mother could claim oollateral deeoent 
from the same cleric, so that there was more than 
the normal chance of the reappearance of hereditary 
characters derived from him. To-day, Thomas Scott 
is most vividly remembered for his friendship with 
Cowper, and for the fact that ‘John Gilpin” was 
first adumbrated under his roof, though not by him. 
He was, in his time, known widely as a Biblical 
commentator. In his spiritual autobiography, ‘The 
Force of Truth” (edit. 1, 1779), he set forth the pro- 
овен he had gone through in reaching his religious 
oonviotions. The passage may be quoted, sinoe 16 is 
just what his great-grandson, D. H. Soott, might 
have written, if he had analysed in eighteenth- 
century parlance his own cautious and balanced 
scientiflo method: “Т sat down very coolly to 
search for the truth, I proceeded very gradually, and 
with extreme caution ; I took no opinion upon trust ; 
I gave up none of my sentimenta, until the argumenta 
by which I had learned to defend them were satis- 
factorily answered ; nor did I admit any new articles 
into my creed, till etther every objection was 
obviated, or I was preesed on the other hand with 
such as were still more unanswerable” (quoted from 
the 1821 edit.). 

D. H. Boott's most conspicuous impact on the 
study of plants has been through his olassio corpus 
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of memoirs on structural paleobotany, begun under 
W. О. Williamson’s inspiration; but а more general 
effect has radiated from his orginal training in 
researoh (1880-82) under Julius Sachs. Soott him- 
self said that going to work in a German laboratory, 
when he was in his twenties, was, to him, like a 
pilgrimage to Месов to & pious Mussulman. It was 
fortunate that, at Thiselton-Dyer’s suggestion, he 
decided upon the University of Wurzburg, віпое it is 
no exaggeration to say that Sachs possessed one of 
the finest minds that have ever been devoted to 
plant study. Goebel, his assistant, who was about 
Boott's age, had been, a pupil of Hofmeister (born 
1824) and was thus a link with the heroio age of 
German botany. Sachs himself bore the impress ‘of 
& wider and deeper intellectual tradition. The Czech 
physiologist, Purkinje (born 1787), who has been 
described by Nordenskidld as ranking among the 

geniuses of biological discovery, employed 

from the age of eighteen, as his personal 
assistant. This relation with Purkinje meant int that 
Sachs, in his formative years, had intimate contact 
with a man who had been directly mfluenced by 
Goethe, for it was the “Farbenlehre” that had 
stimulated Purkinje’s early studies in the physiology 
of sight, and had led to his fri ip with the poet. 
Sache’s school at Würzburg thus i ited some of 
the best elementa in the stream of biologioal thought 
which oan be traced back to the Goethe period. 
After Soott’s sojourn in Germany, he introduced 
unconsciously, wherever he might find himself, the 
spirit of research with which he had been imbued in 
Sacha’s laboratory, and this spirit —peesed on through 
a succession of younger botaniste—oontinues to work 
ав а living leaven among studenta Me EDU world. 


Accounts of D. Н. Bookt's Ш life and work, an 
&uibors' names: Arber, EDS „Supp. l 
1931—40; Oliver, F. Ne Phy ^ia йт, 0 
Ana. Bol., гү (1935 SX. 
and Wi Жеш, A B, Ва RE e 1034), with 
D. Н. Scot's an , 8, 
mM аен; боо How поры К-ү e» (1925 remmisenoes 

of research in WB isis oe ios Oliver, F. W., “Мако of 
Барий Botany”, i 24 5 доз 18) f in fossil botany, 


eupecially for 
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BRITISH WELDING RESEARCH 
ASSOCIATION 


OPEN DAYS 


НЕ laboratories of the British Welding Research 
‚ Association, at 29 Park Crescent, London, W.1, 
were open for inspection during November 23-24, 
the previous occasion being in February 1950. 
Visitors may well have been i at the evi- 
dent expansion in research effort, with the oorol. 
lary increases in research facilities, equipment and 
number of staff during the space of but & few years. 
The main research effort is divided equally between 
е light alloys, &ho visitors heard and 
w something of the working pf the Liaison Depart- 
ыйы the Library and Information Bervioes, and the 
other and minor research activities now in hand. 
One of the most interesting devel: te from the 
steel welding researches is a me for the assesa- 
ment of weldability of high-strength low-alloy steels 
by means of & diletometrio method. This method 
depends on the relationship between hardened-zone 
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cracking and the temperature at which transformation 
ceases in the hardened zone. This simple means of 
ssseasing weldability was demonstrated. Also on 
view was some of the work using weldab cracking 
eo vlone dede ue с 

Mechanical tests at very high tures are 
bemg made on specimens cut from metal, and 
the resulta related to the defect known ав hot 
cracking. In these tests, a 6-ЕУА. high-frequency 
generator is used. A wider range of investigation of 
the same problem is being made, using the ‘Murex’ 
hot-crack machine. 

An investigation is being made of the problem of 
fissuring in weld metal; that is, the occurrence of 
very fine intergranular cracks. It has been found 
that these are liable to oocur for given threshold 
values of hydrogen content and cooling-rate. 

Visitors saw something of some relatively new 
work on the welding of structural steels, using the 
self-adjusting arc process. The field of high-tem- 
perature brazing was represented, and oreep testa of 
brazed turbine assemblies were in progress. 

Good progress has been made in the microscopical 
identification of inclusions in steel plate and weld 
metal, using a Reichert MaA. ical camera 
(with polarizing equipment) and a Reichert ‘Zetopan’ 
metallurgical microscope for visual work. Here the 
use of diamond dust for the preparation of metal- 
lographio specimens has been mvaluable; the tech- 
nique wes Чегиш, 

from routine chemical analysis, rnicro-gas 
' has been moreasing in importance during 
recent years. The latest methods for the determina- 
tion of hydrogen by vacuum extraction were shown, 
and the way that these have been adapted to deal 
with the problems of determining hydrogen, not only 
in weld metal but also in the parent wire and plate 
materials. One in problem has been the 
determination of the relative amounta of hy 
dissolved in the aluminium welding wire and 
produced by reaction from corrosion domare 
surface. “These experimental investigations some- 
times require the artificial introduction of hydrogen, 
and this is done by means of cathodic 

The light alloy researches cover a fairly wide range 
of welding processes and aluminium (and magnesium) 
alloys, but certain probleme with respect to heat 
flow, dilution effecte and porosity have been found 
to be basio to this field ofa % 

'The work on heat flow, which is derived from ап 
investigation of the welding of heat-treatable alloys, 
is concerned with the production of basic formule by 
means of mathematical ig, in with 
measurements of the thermal cycles characteristic of 
the weld pool and various positions in the parent 
.plate. Methods have been developed for the location 
of thermocouples in the plate metal, and also in the 
weld pool itself. The temperatures can be recorded 
using в oinó camera with a sensitrve millivoltmeter, 
. or, where faster rates are involved, using a oathode- 
ray овошовёгар ph with & d.o. amplifler camera. It 

ound that the aro and weld pool’ cannot 
here be treated as a ] 
has been made іп 
shapes by calculation. 

An important advance has been made i 
the dilution effect; that is, the extent to which the 
composrtion of the weld metal is changed by dilution 
with melted parent-plate material. Nomograms have 
been prepared to facilitate the estimation of weld 
metal composition obtained with particular welding 


int source, and some progress 
determination of weld pool 
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conditions. This has been found to be important in 
the metal-aro welding of H.10 plate and in the 
tungsten-arc welding of a high-strength heat-treatable 
aluminium alloy, in ioular with regard to the 
development of suitable filler-wire compositions. In 
the aseegment of joint properties in light alloy 
materiale, porosity is especially important. For the 
measurement of poromty в code has been drawn up 
for its assessment under the microscope, following 
detailed investigations. Visitors were able to see the 
method used for the measurement of elongation over 
amall gauge lengths, found necessary to Investigate 
the variation in du across & welded joint. 
Various forms of weldability cracking testa were 
shown, in some of which alotted plates are used to 
give quite severe conditions without the Apossanty. of 
employing rigid and cumbersome jigs. 

Investigations are also in progress on в number of 
specific alloys, the metal-aro welding of 
H.10 plate from the point of view of eliminating 
cracking and porosity, the prb eo of improved. 
filler materials for H.14, H.15 D.T.D.688 alloys, 
and the self-adjusting arc welding of NP.5/6 alloy. 

The relatively new self-adjusting arc process has 
naturally required some mvestigation, and, m par- 
tioular, work on the fundamental characteristics of 
the process has been done in oo-operation with the 
Electrical Research Association. The effect of power 
source characteristics on the degree of self-adjustment 
has been determined. In parallel, work has bean done 
on drift m source uk. This is making 
poesible the development of idealized generators for 
the process, or at least the modifloation of existing 
generators in this direction. The effloacy of the 
nnproved power source characteristics was demon- 
strated by comparative welding testa over а stepped 
plate. 
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Sir John Lennard-Jones, K.B.E., F.R.S. 


Тнк death on November 1 of John Edward Lennard- 
Jones has deprived British theoretical chemistry of 
ita most senior and distinguished representative. Yet 
he did not begin his career as a chemist. Born in 
1894, he was educated at the University of Man- 
chester and then at Trinity College, Cambridge. The 
First World War interrupted his studies and he 
became a flying officer (pilot) in the R.F.C. and later 

i tal offloer at the Armament Experimental 
Station, Orfordnees. In 1919, however, he returned 
to the University of Manchester, this time as lecturer 
in mathematica. This post was followed by  reader- 
ship in mathematical physics and later the first 
professorship in theoretical physice, both at Bristol. 
It was during this time that he became deeply inter- 
ested in the nature of interatomio forces, and intro- 
duced the semi-empirical law of force аз — bjr* 
with which his name will always be associated. Those 
Bristol years were productive of other new ideas, and 
m particular it was then that Bir John initiated the 
wave-mechanical study of molecular structure m the 
form of molecular orbitale. His first paper -on this 
topic, published in 1929, is still a standard piece of 
work, and the whole subject owea a great debt to 
him for the way in which he brought out in в simple 
way the mathematical implications of experimental 
studies on quantum numbers in molecules then being 
made by R. 8. Mulliken and others. 
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This migration from mathematics through physica 
to chemistry made him an excellent holder of the 
John Humphrey Plummer chair of theoretical 
chemistry established at Cambridge in 1932. At the 
same time (1933) he was elected a Fellow of the 
Royal Sooiety. This post at Cambridge was—and 
still ig—the only chair of theoretical chemistry in 
Britain. While he was in Cambridge, Lennard-Jones 
(or ‘L. J.’ as he was known to his many friends) laid 
the foundations of the vigorous school of 
theoretical studies in Britam. During this time he 
extended his earlier work on molecular orbitals, he 
made some useful progress in the very difficult field 
of chemical interactions at a metal surface, and he 
developed the ‘oage-model’ -of liquids." Had it not 
been for the Second World War,'in which he played 
& conspicuous pe aa Superintendent of Armament 
Research and -General of Research (Defence) 
at the Ministry of Supply, there is no doubt but that 
he would have done even more. 

А% the end of the War, Bir John returned onoe 
more to Cambridge, and although he became chair- 
man of the Scientifio Advisory Council of the Ministry 
of Supply, he and his younger colleagues completed 
&n extensive study of the most fundamental problem 
in all chemistry—what is meant by & chemical 
bond ! But by this time his administrative abilities 
were ing widely known. He was & member of 
the Advisory Council for the Department of Scientific 
and Industrial Research, a member of the Scientific 
Advisory Committee of the National Gallery, and 
poe during 1948-50 of the Faraday Society. 

ig quiet manner and understanding approach to 
difficulties made hm an excellent chairman on all 
occasions where conflicting claims had to be recon- 
oiled. It was not surprising, therefore, that m April 
1958 he was invited to follow the late Lord Lindsay 
and become the second principal of the new Univermty 
College of North Staffordshire at Keele. He threw 
hmnself whole-heartedly into this work, which he 
so evidently liked, and in which he had become 
much appreciated, not only m the College itself, but 
also in neighbourhood. 

Sir John received many honours. He held the 
D.Sc. of Manchester and the 80.D. of Cambridge; 
he was made K.B.E. in 1046, was awarded the Davy 
Medal of the Royal Society in 1958, and an honorary 
D.Sc. at Oxford on the oocasion of the British 
Association meeting there only a few weeks before 
his death, when he was preaident of Section B 
(Chemistry). He had recently been awarded the 
Longsteff Medal of the Chamical Society. All those 
who knew him respected the complete integrity of 
his life, the exceptional simplicity and olarity of his 
lectures and his obvious enjoyment of everything 
that he did. His home life was a most happy one ; 
he is survived by his widow, a son and a daughter. 

C. A. COULSON 


Mr. B. H. St. J. O'Neil 


Tum death on October 24 of Brian 
Hugh 8%. John O'Neil at the age of forty-nine has 
deprived the Ancient Monumenta nt in the 
Ministry of Works of the chief inspector who followed 
Mr. J. P. Bushe-Fox, whose death was во recently 
recorded in these pages (Nature, November 6, p. 860). 

Educated at Merchant Taylors’ School and St. 
John’s College, Oxford, of which he was s scholar, 
Mr. O'Neil began а oareer in the City of London, 


NATURE 


995 


but soon deserted to Westminster and the Ancient 
Monuments Department in fulfilment of interesta 
always near his heart. His moet particular delight 
was 1n medieval and post-medieval fortifications and 
in early artillery, of which he had & profound and 
detailed knowledge, well employed, for example, in a 
recent visit to advise upon the treatment of early 
Portuguese fortifloations in West Africa. He spoke 
and wrote of these matters with an authority and 
relish good indeed to meet. But his work extended 
also with distinction to other flelds. He was no mean 
numismatist, as his оївавіо study of Theodosian silver 
ooin-hoards in late fourth-century Britain provee. 
He could take a prominent part in discussions oon- 
cerning late-Roman copies of earlier coinage. No leas 
notable waa his discussion of the Silohester dykes and 
their relation to Britons and Saxons. Among his 
fleld-work should be specially cited his excavation of 
Frith Ffaldwyn Iron-Age fortress in Powys and the 
Caerau settlement in North Wales, and the unstinting 
unofficial help accorded in the excavations by his 
wife of Roman villas at Park Street, Whittington 
Court and Bourton-on-the-Water. 

His appointment as chief i r of ancient 
monuments brought him into close quarters with 
war-time and аена problems in arohsology. The 
application of State aid to the examination and 
record of sites threatened by destruction was liberally 
and wisely interpreted by him, and presently extended 
to cover sites of national importance which private 
resources, impoverished by taxation and inflation, 
were no longer equal to tackling. This was & valiant 
service to knowledge of which the full effeote are not 
yet apparent, for he was planning publication in 
promising fashion, talkmg of the matter with the 
writer leas than a week before his death. We have 
lost far too soon а judicious innovator, a good (if 
perhaps fatally self-sufficient) administrator, a zealous 
public servant, a keen scholar arid a staunch friend, 
who in all these capacities will be widely and deeply 
mourned. I. A. RICHMOND 


Miss Rosamund F. Shove 


AFTAR в 1 ilmees borne with great fortitude, 
Mies Rosamund F. Shove died on Ootober 17 in 
Richmond Hospital, aged seventy-six. Until the 
last few months of her life she had hoped to renow 
some of her many activities in the fleld of science and 
remained keenly interested to the end. Educated at 
Girton (1896-99), Mise Shove was trained in research 
by Prof. A. C. Seward ; and in 1900 “The Morphology 
of the Stem of Angiopterts erecia" appeared in the 
Annals of Botany. Mise Shove’s professional career 
included seventeen years of science teaching in 
schools, followed by twenty years of university and 
training college work in biology and hygiene. Her 
last post was at the Mama Grey Training College 
(1921—38). She served on the council of the Linnean 
Society during 1948—47. б 

In 1937 Mim Shove became honorary secretary of 
the School Nature Study Union, and in 1940 under- 
took the edito of ita journal, School Nature 
Study, at a criti tune. She sustained both the 
Union and the journal throughout the War and 
continued her labours until 1953, when the jubiloe 
number was published. The journal had appearod 
regularly each quarter, thanks to her tireloes devotion. 

At the British Film Institute, Mias Shove was а 
faithful member of s volimteer panel who viowed 
natural history films from many sources. She con- 
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tributed many film and book reviews to бойоо 
Nature Study, besides several illustrated articles 
based on her discriminating observations; for 
example, a life-history of а beautiful, ineradiceble 
weed, a pink-flowered Ozalís. 
Her small garden at Kew contained many cherished 
HE e орде in the large collection of 
trees, each in ita own pot, are an English elm 
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forty-two years old and & youthful common lime. I 
was delighted to learn that this collection had been 
Bee pee seventy Or thes ноу Hotere Gardens, 


get енде of dis lasting Tatinsnoe of & gifted 
botanist will be passed on by her many grateful 
pupus, studenta, colleagues and other friends. 
MADALINA Монво 
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| NEWS and VIEWS 


Botany at Singapore : Prof. А. E. Holttum 


Pror. В. Е. Ногттом, who was the first feasor 
of botany in the University of Malaya, as j 
retired after spending the greater part of his life in 
Malaya. He intends to live at Kew, where he will 
continue his studies on Malayan planta, particularly 
ferns. Prof. Holttum was born at Linton in Cam- 
bri ire and was educated at Bootham School, 
"York, and St. John’s College, Cambridge. Не took 
the Natural Sciences Tripos with first-class honours 
in Parta I and II, winning the Frank Smart Prize in 
1920. He first went to Malaya in 1922, when he 
joined the staff of the Botanic Gardens. He was 
appointed director of the Gardens m 1925, and 
remained at this post until 1949, when he joined the 
newly created University of Malaya and brought the 
` Department of Botany into being. Prof. Holttum's 
appomtment was particularly valuable in the early 
and formative years of the University, for he has 
travelled widely through Malaya, Borneo and Indo- 
nesia and has an unparalleled practical knowledge of 
the flora of this region. During the past five years 
he has been very active and has set a tradition that 
his successor will find it hard to surpass. He has 
published many pepers on ferns, bamboos, gingers 
and orchids, which are his prinompal botanical 
interesta, and the past two years have been marked 
by the publication of some of his major works: 
“Orchids of Malaya” (Singapore, 1953), "Gardening 
in the Lowlands of Malaya’ (Singapore, 1953), 
“Plant Life in Malaya” (London, 1954); a fourth 
volume, “Ferns of Malaya”, is in the preas. Prof. 
Holttum’s activities in Singapore have been by no 
means confined to botany, for he has taken a leading 
part in various important societies. He will be 
“remembered with affection by his studente, his 
colleagues and his many friends in Singapore, who 
wish him a long and happy retirement near the 
Royal Botanic Gardens at Kew. 


Research in British Power Industries : 
Gas and Electricity 


Iw a debate in the House of Commons on Novem- 
ber 9 on the annual reports and statementa of acoounte 
of the gas and electricity industries, the Minister of 
Fuel and Power, Mr. Lloyd, said that he 
had agreed with the Gas Council for capital expendi- 
ture this year of £61 million. Electricity develop- 
ment was estimated by Lord Citrine at £1,250 million 
over the next six years ; it should provide 1-6 milhon 
kilowatts next year and 1:95 mulion kilowatta in 
1959. This includes a five-year programme costing 
£50 million to bring electricity to 70 per oent of the 
farms and 80 per cent of rural housing of Britain. 
In the first half of this year, industrial consumption 
of gas increased by 8 per cant and that of electricity 
by 14 per cent; but the gas industry had saved 
260,000 tons of ооа] last year and tho olectricity 


industry 1 million tons. Mr. Lloyd also referred to 
research on the utilization by the gas industry of 
inferior and cheaper coals, and to the discovery of a 
procees for making gas from fuel oil alone, for which 
sixteen new planta are being erected. Questioned 
by Mr. A. Robens as to whether sufficient money 
was being spent on research in these two mdustries, 
the Parliamentary Secretary to the Ministry, Mr. L. W. 
Joynson-Hicks, said that the figures quoted by 
Mr. Robens, £229,000 for the gas industry and 
£242,900 for the electricity industry, did not represent 
anything like the full on research of these 
two industries. Much of the expenditure, he said, is 
of а capital nature which is not gpecifloally allocated 
to research ; much work is also being done by the 
British Electrical and Allied Industries Research 
Association, and ‘the British Electricity Authority 
contributes to research being carried out by at leaat 
half a dozen other bodies. e promised to attempt 
to obtain а figure for the total expenditure on research 
by the mdustries, but waa of opinion that research 
is not being held up on financial grounds. 


Nuclear Power 


uM MU шын кш, emphasized. 
the dependence of industrial from this source 
upon the ordinary electricity supply system, the 
Seen шо аа теш шц 
industry from nuclear power stetions when the 
practical difficulties have been overcome. Mr. 
Lloyd explained why at present in the experimental 
etamic power stations steam generation is not olose- 
coupled with the furnace, and also referred to the 
problem of nuclear fuel and the possibility of utilixmg 
as fuel most of the uranium extracted from the ore. 
Engineers from the British Electricity Authority are 
already attending training courses at Harwell, and 
from now on there will be a steady stream of electrical 
engineers attending these courses. The British 
Electricity Authority ia collaborating closely with the 
Atomic Energy Authority, and also with the plant 
manufacturers, in the design of experimental nuclear 
power stations by making freely avaiable ite experi- 
ence turbines and power-station construc- 
tion generally. Mr. Lloyd also said that, with the view 


ef encouraging enterprise and, where proper, в spirit 
of adventure, the Government haa deci to enoour- 
age these two nationalized industries to oo with 
each other as actively as le and the oil 


industry. In the course of debate, Mr. G. Nabarro 
expressed the opimian that the prototype and 
pilot nuclear power station at Calder Hall, with a 
capacity of 60,000 kW., кле еа ым сулы a 
end of 1956, and that such plants wo d be making 
a substantial contribution to grid supplies of eleo- 
tricity well withm ten years. Mr. Joynson-Hicks, 
however, maintained that it would be unreasonable, 
in view of the vast amount of work and planning to 
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be carried out, apart from research, to expect nuclear 
energy to be available оп a large scale commer- 
cially through the grid system of Briten within leas 
than about ten years. He also said that the Govern- 
ment will not overlook the importance of keeping a 
balance in capital expenditure on the development of 
nuclear power, on electricity supply generally and on 
the ooal industry. 


Nuffield Foundation Grant for Colonial University 

Colleges | 

Tas Nuffield Foundation has announced that it is 
setting aside £250,000 for the benefit of the new 
Colonial university colleges. From this capital sum 
the University College, Ibadan, Nigeria, and the 
University College of the West Indies, Jamaica, are 
to receive granta of £50,000 each; grants to other 
Colonial university colleges, including a scheme of 
research into education in the Colonies, are being 
considered by the Foundation. At Ibadan, £5,000 of 
the £50,000 grant will be used to build and equip a 
house—to be known as Nuffield House—for academic 
visitors. The balance of £45,000 will be held and 
invested by the Foundation, and the income from 
this sum for five years will be used to finance a 
Nuffleld visitng professorship for Nigeria. At the 
end of five years the scheme will be reviewed by the 
College and the future of the fund will be decided. 
The first Nuffleld visiting profeesor to be appointed 
to Ibadan is Prof. P. w Richards, professor of 
botany in the University College of North Wales, 
Bangor, who has published many pepers on tropical 
rain forests. The £50,000 grant to the University 
College of the West Indies, near Kingston, Jamaica, 
will be invested in a fund to be known aa the Nuffield 
Endowment Fund. The income from the Fund will 
be used by the н to finance pilot projects. The 
choice of projects rest with the College Council, 
without emphasis on any particular subject or type 
of study. The progrees of any project so assisted will 
be reviewed at the end of five years. 


Archives of Machine Design: New Polish Journal 


Тин first number of a new engineering quarterly 
journal has ee it is entitled Archiwum 
Budowy Mas iterally, Archives of Machine 

1 is nsored by the Machine Design 
Committee of the Polish Academy of Science (Tom 1, 
Zesyt 1; pp. 120. Wargr&wa: Polska Akademia 
Nauk, 1954; 15 slotys). Summaries of five hundred 
to в thousand words, in Russian and English, are 
given at the end of each oontribution. This issue 
comprises four papers of twenty to thirty pages each 
and one of leas than ten; they range over a wide 
fleld of mechanioal engineering science and treat 
essentially practical problems from a scientific point 
of view. ‘The first two papers, on safety factors and 
a statistical approach to the analysis of failures, 
respectively, lead to oriteria for the more economic 
design. of machine elements. A paper on the oon- 
duotivity of fibrous insulating materials reporte some 
pure research work with theoretical analysis of the 
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resulta, some of which are novel. The final paper - 


introduces an improved method for the design of 
internal combustion engine cams, involving & para- 
bolio variation in the acceleration as & function of 
time; with the design information given, such a 
cam should be more effective than the traditional type 
and no harder to design. This new journal, which 
shows an outlook intermediate between the German 
and the Russian, is undoubtedly to be welcomed. 
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Microscopy of Metals 

Srxonm Sorby in 1864 first published an account of 
his work on the microscopic examination of tho 
etched structures of metals, and after an incubation. 
period of nearly two decades, the importance of the 
microscope in both theoretical and industrial metal- 
lurgy has moreased greatly. ing the past twenty 
or twenty-five years, in particular, the rate of 
&dvanoo has been spectacular, and the use of polarized. 
light, dark-ground illumination, phase-contrast and. 
the reflecting microscope, among other teahniques, 
has increased ita soope of utility enormously. It waa. 
therefore riate that the refresher course of the 
Institution of Metallurgista in 1953 was devoted to a 
consideration of these new, and in some directions 
quite exciting, techniques. The papers presented are 
now published by the Institution (pp. 182; from the 
Institution, London, 1954; 15s. 6d.) and provide an 
acoount, not easly available elsewhere, of the help 
that the modern microscope can give in the exam- 
ination of metals and alloys. Five. lectures are 
reprinted, two of whioh deal with the prinorples of 
the microscope and, in particular, of these newer 
techniques, and with the preparation and examination 
of the sample. There is then an extended treatment 
of the use of polarized light and of phase-conirast 
and interference metallography, and, a matter of 
growing importance, of the hot-stage microscope for 
the examination of materials at elevated tempere- 
tures. In this publication a condensed but sound 
account ія oe of the general, present position, and 
there are few microscopista interested in this field 
who will not benefit from ita study. The papers are 
well illustrated by & large number of photomicro- 
graphs, and, though a few of these show too clearly 
from the ‘screen’ that they are reproductions, the 
general standard is good. 


Cave Sites of the Mogollon Culture In New 
Mexico 


Taw finds from the cave sites of the Mogollon 
culture of west-oentral New Mexico are of no great 
antiquity ; indeed, the earlier onea do not date 
before 1100 A.D. and the later group perhaps to 1300 
A.D. But they are no leas interesting for that, and 
the careful study of four o&ve sites, two of them 
containing cliff dwellings, by Paul 8. Martin, John 
B. Rinaldo and Elaine Bluhm, has boen well worth 
while (Fieldiang-Anthropology, Vol. 42: Pub. 731 
of the Chicago Natural ану Museum; рр. 227; 
1954; 2 dollars) The culture of the Mogollon 
Indians has long been under investigation, but these 
are the first cliff dwellings that have been carefully 
dug and of which the details have been published. 
The cavea occur m New Mexioo in the Pine Lawn 
valley district. The excellent illustrations make it 
easy to follow the excavations. Aftor describing the 
digs, а critical study of the pottery and other finds 
from the various levels follows. Several different 
types of arrow head were unearthed, and it is inter- 
esting to learn that certain types go with certen 
styles of pottery and seem to be characteristic of 
certain levels. This may prove to be an important 
check on studies elsewhere based exclusively on the 
pottery sequence. The volume is very well put 
together, and altogether constitutes an excellent 
piece of work. 


An Actinophage for Potato Scab 
A NUMBHR of actinophages active against species 
ОРЕ отоо have already Dean. терпе. In a 


D 
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recent paper, Е. Н. 8. Newbould and E. H. Garrard 
have described the isolation of а phage specific for 
S. scabies, the pa of potato goab (Canadsan J. 
Bot., 82, No. 8, 886; 1954). This phage waa isolated 
from soil surrounding &o&b-infeoted potatoes. Tested 
agamsab fifteen soeb-producing Streptomyces cultures 
isolated from scab lemons, thirteen were lysed, one 
partially lysed and one was resistant. Against fifteen 
eso pee strains of Actinomycetes, also 
isolated from soab lesions, thirteen were not lysed 
and two showed evidence of partial lysis. Tested 
against Actinomycetes cultures isolated from soil, the 
phage was lees specific and the resulta were incon- 
cluatve. ме о шее кандыр 
. variation among Streptomyces oul 


The Night Sky In December 


FuLL moon occurs on Deo. 10d. 00h. 56m., v.7., and 
new moon on Deo. 25d. 07h. 38m. The following 
conjunctions with the moon take place: Deo. 2d. 
16h., Mars 6° B.; Deo. 12d. 22h., Jupiter 8° N.; 
Deo. 21d. 15h., Saturn 6° N. ; Dec. 21d. 20h., Venus 
7° N.; Deo. 814. 12h., Mars 6° S. In additzon to 
these conjunctions with the moon, Venus is in oon- 
junction with Saturn on Deo. 16d. 00h., Venus 0-7? 
N. Meroury, a morning star, rises lh. 20m. before 
the gun on Deoember 1 and draws nearer the sun 
during the remainder of the month; rt will not be 
easily seen at any time during December. Venus, в 
morning star, rises at bh. 40m., 4h. 40m. and 4h. 
"20m. on December 1, 15 and 81, respectively ; ita 
stellar i varies between —4:0 and — 4-8, 
and the visible portion of the illuminated disk 
between 0-08 and 0-84. It is mteresting to notice 
that the planet becomes brighter in spite of its 
increasing distance from the earth—from 28 to 45 
million miles during the month—the morease in 
brightness arising from the increase in the 
visible portion of the illuminated disk. Mars is an 
evening star, setting about 22h. 15m. during Decem- 
ber: stellar e 0-5—0-8, &nd the visible 
portion of the illuminated disk 0-862-0-881. The 
decrease in brightness, in spite of the increase in the 
visible portion of the illuminated disk, is due to the 
increase in the planet's distance from the earth from 
112 to 182 million miles during the month; 1 moves 
from a little north of ; Aquarii early in the month 
olóee to the constellation Pisces on December 21. 
Виа Суваа ster, rises at 19h. 40m., 18h. 40m. 

17h. 26m. on Deoember 1, 15 апа 81, respeotively. 
- Its stellar magnitude, —2-1 during most of the 
month, becomes —~ 2۰3 towards the end, the increase 
in brightness being due to the planet’s decrease in 
distance from the earth by 28 million miles; careful 
observation will show the westward movement in 
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Cancer, Saturn, a morning star, rises at 5h. 30m., 


qh. 45m. and 8h. 50m. on December 1, 15 and 31, 
respectively ; it has в alow movement from « towards 
y Librae, and this oan be easily detected by careful 
observation. Oocultetions of stars brighter than 
magnitude 6 are aa follows, observations bemg made 
at Greenwich : Deo. lid. 05h. 10-4m., р Gemi. (D); 
Deo. 11d.-00h. 0-8m., u Gemi. (R); Deo. 12d. 04h. 
16-9m., 56 Gemi. (R). rand B rater tà Чшарревгалсә 
and reappearance, respectively.) The meteor shower 
, during 11—18, the Geminids, which attams 
its maximum about this time, will not be easily 
observed owing to moonlight. An annular eclipse of 
the moon оп December 25, invisible at Greenwich, 
will be visible in South Africa and the southern 
Indian Ocean. Winter solstice occurs оп Deo. 22d. 08h. 
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Announcements 


Ma. J. R. Wamran, a member of the Terylene 
Council of Imperial Chemical Industries, Ltd., at 
Harrogate, has been made an Honorary Fellow of 
the Textile Institute, in recognition of his out- 
standing contribution to the science and technology 
of man-made fibres. Mr. Whinfleld is the twelfth 
recipient of this award. 


Tun American Documentation Institute has pre- 
sented а scroll of appreciation to Dr. Atherton 
Seidell, one of the founders of the Institute, for his 
work in establishing microfilm services, which have 
been of particular value to documentation centrea 
and libraries in general. Dr. Seidell founded in 1941 
the Current List of Medical Literature. He is also 
noted for his development of an inexpensive viewer 
for short strips of microfilm and a microfilm projector. 

Тнв Second Middleton Memorial Lecture will be 
given by Prof. K. Mather, profeasor of genetics in the 
University of Birmingham .and director of the Agri- 
cultural Research Council's Unit of Biometrical 
Genetica, in the Senate House, University of London, 
on December 9, at 5.80 p.m. Не will speak on 
АЕ Science in Agricultural Research, 

ial Reference to the Development of 


atan Admuismion is free, without ticket. 
Ах exhibition of scientific books and periodicals 
from The Netherlands will be at Science 


Library, Imperial Institute London, 8.W.7, on 
December 1. The exhibition will remain open until 
December 22. 


Tra fifth annual meeting of the Société de Chimie 
Phymque will be held in Paria during May 31—June 3, 
1955, when the chemical actions of ionızmg radiations 
on liquids will be discussed. Those wishing to read 
papers must send in the titles by December 15, 1954, 
and the full text by February 28, 1955, so that the 

pers can be printed in advance of the meeting. 
Wavikse miaon оа Be obtained. бол Шз: 
tery-general of the Society, Prof. G. Emachwiller, 
EA Supérieure de Physique et de Chimie, 10 rue 
Vauquelin, Parm 5°. 

Tus Meldola Medal, which is the gift of the Society 
of Maooabeans and is normally awarded annually, is 
being offered for early award in 1955 to the chemist 
who, being a British subject and leas than thirty 
years old on December 31, 1954, shows the moat 
promise, as indicated by liahed chemical work 
brought to the notuce of Council of the Royal 
Institute of Chemistry before December 31. Com- 
munications should be addressed to the President, 

Institute of Chemistry, 30 Russell Square, 
London, W.0.1, the envelope being marked ‘Meldola 
Medal". 

Вів George Bermsy Memorial awards, which are 
considered at intervals by admunistrators repre- 
senting the Royal Institute of Chemistry, the Society 
of Chemical Industry &nd the Institute of Metals, are 
made to British scientiflo research workers, preference 
being given to investigations relating to the 
interests of Bir George Beilby, inoluding problems 
connected with fuel economy, chemical 
and metallurgy. . The administrators ki ا‎ 
their attention be directed, not later than 
81, to outstanding work of the nature indicated. All 
communications should be addressed to the Convenor 
of the Administrators, Sir George Beilby Memorial 
Fund, Royal Institute of Chemistry, 30 .Eiesel! 
Square, London, W.C.1. 
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SCIENTIFIC CIVIL SERVICE 
PROMOTION OF INDIVIDUAL RESEARCH WORKERS 


Co have again been created this year 
‘in the entific Civil Service under provisions 
inctuded in the White Paper (Cmd. 6679; 1945) 
designed to provide for the promotion of individual 
research wor of exceptional merit. The promo- 
tions are effective from July 1. 


Deputy Chlef Sclentific Officers 


Da. 8. K. Kon, who has been head of the Nutrition 
Department of the National Institute for Research 
in Dairying since 1937, has made extensive researches 
which have led him to be recognized both nationally 
and internationally as в leading authority in nutri- 
tional science. In particular, bis work has covered 
the nutritive value of milk and milk producta, 
methods of assay of vitamins (especialy vitamin A 
and the B vitamins) and the synthesis of vitamins in 
the animal organiam, and this and studies in several 
other flelds of nutritional biochemistry have provided 
both new knowledge and valuable ical applica- 
tions. He has been editor of the z of the 
Nuirition Sooiety sinoe the inception of that Society 
in 1944 and of the British Journal of Nutrition from 
ite beginnings in 1947. 

De. Н. R. C. Рватт studied chemistry at Birkbeck 
College, London, and, later on, chemical engmeering, 
lus Ph.D. thesis in 1951 on “Studies in Axeotropic 
Distillation” based on work done durmg the 
Second World War. He held research and devi 
ment intmente'm industry before joining 
Atomio Research Establishment, Harwell, in 
1949 as leader of a group investigating chemical 
engineering operations of special interest to atomic 
energy. Dr. Pratt has himself made a significant 
contribution to liquid-liquid extraction and for one 
of his published papers he was awarded, with R. 
Murd: the Moulion Medal of the Institution of 
Chemical last year. He is also interested 
in the methods of production of heavy water, and his 
Ченде in water distillation techniques have 
brought this method into the realm of practical 
economics. 


Senior Principal Scientific Officers 


Рв. H. А. H. Воот graduated from the University 
of Birmingham ın 1988 and later, during the Beoond 
World War, was oo-inventor, with Dr. J. T. Randall, 
of the cavity magnetron which established and 
maintained for the Allies so great an advantage in 
the fleld of radar. 1945-48 Dr. Boot held & 
senior Nuffield research fellowship at Birmmgham 
and was engaged on the design of the óyolotron. He 
then joined the Royal Naval Soientifio Service and 
віпое then has been mainly oocupied at the Services 
Electronics Research Laboratory im research, de- 
- velopment and design for the manufacture of ad- 
vanoed types of magnetron of very high power. 

Мв. K. V. Отрвойн entered the Royal Aircraft 
Establishment in 1985 on leaving Cambridge, where 
he had read for the Mechanical Sciences Tripos, being 
awarded the J. B. Seeley Prize in Asronautios. He 
has displayed outstanding scientific and i 
ability in several fields, in the instrumentation 
of wind tunnels, the aerodynamics of airscrews, early 


jet-engine research, analogue computing instruments 
and date-reduction schemes for wind tunnels. He 
is & leading British authority on analogue computers, 
and the present general recognition of the importance 
of в oo-ordinated approach vo the whole problem of 
the design of experiments, processing of data and 
computing of resulta, 1s due in large measure to his 
efforta during the past ten years. 

Мв. T. M. Еву worked on underwater detection 
problems for the Admiralty 1989-45, before 
proceeding to the University of . After 
graduating in 1947, he joined the Atomic Energy 
Research. blishment, Harwell, where he investi- 
gated changes in the properties of graphite and other 
solids resulting from exposure to the radiations in 
nuclear reactors. As well as its importance for the 
development of nuclear power, this type of work pro- 
vides a new method for mveetigating the solid state. 
Since 1951 he has devoted his attention mamly to a 
study of the fast-breeder reactor, and in addition, 
since 1047, he has been sæociated with Mr. F. T. 
Baoon's hydrogen—oxygen оеП research. at Cambridge. 

Ds. Е. R. R. HOLMBERG graduated from the Uni- 
versity of Cambridge in 1989 and entered Admiralty 
service the following year. He was appointed to the 
Mine Design Department and during the next five 
years played a significant in solving the many 

blems involved in ship etization. In 1945 
be: was transferred to the Admiralty Gunnery 
Establishment, where his mathematical ability was 
directed to theoretical studies of missile guidance and 
control systems. Since 1950 he has been serving m 
the Department of Operational Research. In 1952 
he was elected to the Geophysical Committee of the 
Royal Astronomical Society and has had а number 
of papers published in the Monthly Notices of the 
Society in which, as in his defence research work, he 
has shown a marked originality of outlook and 
inomiveneæ of method. 


De. D. KucHEMANN was engaged in aeronautical 
research at A.V.A. with Prof. Bets after 
obtaining his doctorate at University of Góttingen 
in 1886. He gained & considerable reputation there 
for his work on basic aerofoil theory, wind-tunnel 
corrections and the aerodynamios of propulmon. He 
joined the Royal Aircraft Establishment in 1946 m 
the Wind Tunnels Group, where he has made im- 
portant contributions to research on swept wings and 
the flow about high-speed aircraft configurations, both 
from the theoretical and experimental which 
have led to & greatly improved understanding of the 
fundamentals of high-speed aircraft design. 

Mz. 8. W. Noarm joined the Telecommunications 
Research Establishment, now the Radar Research 
Establishment, at Swanage in 1940, after varied 
industrial experienoe. He was engaged on research 
in the radar fleld until 1944, when he commenced 
work on &dvanoed огош research with which his 
name is now prominently associated. He has made 
outstanding and distinctive contributions to electronic 
cirouit ign, in which field he is an acknowledged 
leading a rity. 

Ds. F. Pasqumn has been mainly engaged in 
problems of atmoepheric diffusion and turbulence 
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near the surface of the earth, since his appointment 
to the Meteorological Office in 1937. His association 
with the Chemical Defence Experimental Establish- 
ment, Porton, during his early years of service, was 
marked by a valuable experimental study of evapora- 
tion from a plane-free liquid surface into a turbulent 
air stream. ter, in charge of a small Meteorological 
Offloe group attached to the School of Agriculture, 
Cambridge, to study micro-meteorologioal problems 
with application to agriculture, he devised a method 
and equipment for the, investigation (by the use of 
accurate vertical profile measurements of humidity 
and temperature) of the exchange of beat and water 
vapour between a grass-covered surface and the air 
immediately above. This led to a successful evalua- 
~ tion of evaporation from the surface. The aero- 
dynamio drag of grassland was also investigated. 
Dr. Pasquill is now engaged in research on atmo- 
spherio diffusion processes on & more extended scale. 
Dn. J. M. Вниулн studied chemistry in the 
University of Aberdeen, being awarded a medal in 
physical chemistry in 1982, and gained his Ph.D. for 
work at the Macaulay Soil Research Institute. He 
then entered on в career in marine bacteriology 
.&hd biochemistry at the Torry Research Station, 
where his work has included the only really detailed 
study of the strict anaerobes of fish, a survey of the 
&erobio microflora of gadoids, and the discovery that 
the microflora of fish varies considerably with speoiea, 
locality, time of year and method of catching. In 
the preservation. of fish he has shown how the micro- 
flora changes in composition, as spo proceeda, 
and he has made pioneering studies of the effect 
of phenolic substances in wood smoke in the curing 
of amoked flah. He is at present engaged in un- 
ravelling the taxonomic confusion which exista in 
the fleld of marine bacterio , and on an extensive 
study of the extractives of which are the sub- 
stances first attacked by bacteria. In oonnerion 
with the preservation of fish on ice, he has developed 
a sensory scoring system which, as & research tool, 
has become of great use in defining and controlling 
standards of freahness. А 
Мв. С. W. С. TAYLOR joined the Research Depart- 
ment, Woolwich Arsenal, іц 1929, transferring to the 


staff of the losives Research and Development 
Establishment, Waltham Abbey, on ite formation in 
1045. His ienoe was in the chemical 


analysis and testing of explosives, which was followed 
by photographic and radiological investigations. 
Since 1989 he has been concerned with a special class 
of explosives, carrying his researches from the Isb- 
oratory stage to full-scale manufacture, and this has 
led to investigations on the control of crystallization 
which have given rise to ical results of the 
greatest value. Much of his work has been of 4 
pioneering nature in a region hitherto unexplored 
_ because of the formidable hazards and difficulties 
involved. 


Ма. J. Н. WILKINSON graduated in mathematios 
from the University of i and then worked 
of balhstios in the Ministry of Supply for some aix 
years before joining, in 1946, the Mathematics 


Division of the National] Physical Laboratory, 


Teddington. He has worked on the design and 
exploitation of high automatio electronic 
digital computers, and been very closely aseo- 
ciated with he- theoretical] design, electronics and 
practioal use of the Laboratory’s machine, the Pilos 
ACE. In pertionlar, he has made a very thorough 
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study of practical methods of ing latent roots 
and vectors of matrices, which are of wide application, 
especially in problems of aircraft design. 

DR. Н. G. WorrHanp studied physics at the 
University of Gottingen, gaming his doctorate in 
1938, and later joined L.F.A. Volkenrode, where he 
worked until 1946, taking charge of a group on coom- 
bustion towards the end of this period. e jomed 
the Royal Aircraft Establishment m the same year, 
where he has worked in the Chemistry 
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1946—52 he worked Spera with Dr. A. G. Gaydon 

ege of Science and Technology, 
He has been outstandingly sugceasful m 
the application of spectroscopy to the study of 
flames and combustion processes. 


WORLD POWER RESOURCES 


his presidential address given before the 
| с ме mds ee” Oe 7, 
Mr. J. Eooles. was concerned mainly with the power 
resources of the world. He sketched in outline the 
origins of the earth’s main resources of fuel, first 
tracing the exceedingly gradual evolution of man’s 
use of mechanical powér up to the opening of the in- 
dustrial era. He then showed that, with tho enormously 
accelerated rate of consumption of fuel which has 
developed durmg the past two hundred and a 
years, a further period of several hundred years 
see the substantial exhaustion of the world’s resources 
of coal and ol; indeed, the supply of oil fuel may well 
become critical during the lifetime of the present 
rising generation. 
> Dealing with other available forms of energy, apart 
from nuclear energy, Mr. Eooles first oonsidered 
water power and tidal power. Some forty per cent 
of the world total of inland water power is located 
та Afrioa, and this total without, of course, regard 
to location, could supply at least three-quarters of 

energy requirementa. He re- 

marked that one of tbe largest and most 
sources of water power lies at the western end of 
the Mediterranean, for this inland sea loses water 


. through evaporation at a rate exceeding ite river 


inflow, Bo that water is constantly flowing through 
the Straita of Gibraltar and, to a lesser extent, 


-through the Dardanelles. If both straits were dam- 


med, the level of the Mediterranean would gradually 
fal, and rough oeloulation shows that, havi 

established a differential of 70 ft., 12 million kW. 
(which is 75° oent of the present demand for 
electricity in Great Britain) could be developed from 
suitable turbines operated by inflow from the Atlantio. 

Summing up the position in regard to what may 
be termed the conventional sources of energy, Mr. 
Eoolee said that, when coal and oil are exhausted, and 
in the &beenoe of a succeasfu] outoame of the attempts 
to harness the nuclear fission or fusion ргооевв for 
industrial purposes, it should be posable to muster 
man’s present-day energy requirements fram all the 
known sources, but that energy transmission or 
popuiatian transportation would preeen$ enormous 

ical and social problems. 

If the present pattern of civilization is to endure, 
the problems of nuclear energy must be mastered. 
Ib has been established, said Mr. Ecoles, that, on 
the basis of present costa, an expenditure of about 


November 27, 1954 


No 4439 


£50 рр of pure metal would be sufficient to 
Tnine to refine sufficient uranium to provide the 
world's present energy requirementa for some 1,500 
years, or on а simila> bams, an expenditure of £100 
per pound oould furnish these requirementa for 
8,500 years. The. abundance of hydrogen in the 
earth's crust could provide almost unlimited power 
from the hydrogen-helium reaction, but the industrial 
LH peers of this must await the discovery of means 
of enabling the reaction to proveed at a lower 
sustamed temperature. 

Because of the possibility of supplying the world 
demand for power by means of nuclear flasion, it is 
now sometimes that all development effort 
should be applied in that direction and the develop- 
ment of other sources abandoned. Mr. Eocles, how- 
ever, did not hold this view: when thero is, for ex- 
ample, “a local surplus of water power, the energy 
could be used to purify fissile material so as to provide 

in lands where the alternatives are insufficient. 

inoe file material, even in ita natural state, is easily 

transportable, such packaged fuel might solve the 
power transmission problem”. 

Finally, Mr. Eccles referred to the minute fraction 
of existence of the human race within which this 
tremendous demand for power has developed, and 
he emphasized the paramount necessity to matoh, 
by means of continued technological advancement, 
the world's progressive demands for the basio 
neceasities of food and fuel. ‘In sum, therefore, 
man having evolved during a million years has, 
over the past 250 years, developed a mode of living 
which is unique in human history. This achievement 
has thus lasted for only 0-025 per cent of his sojourn 
here and already it has made great demand on the 
energy reeouroes of our planet. Unless he is able 
and willmg to match his technology to the unfolding 
needs of the situation, he has no prescriptive right 
to & continuance of this latest civilization, and the 
history of civilizations discloses that disoontinuity— 
decay and rebrrth—is the normal method by whioh 
successive stages have been reached. However, to-day 
man is equipped with a knowledge of natural laws 
(science) and an ability to harness these laws to his 
needs (engineering) that were absent in all previous 
civilizations, and there is good reason for thinking 
that the present mode of living can be greatly pro- 
longed if he will but use this knowledge and ability 
aright.” 


AIRCRAFT ELECTRICAL SYSTEMS 


A VACATION school on “Airorafb Electrical 


Systems” was held in the Electrical 
ent of the Imperial College of Science an 
Technology, London, during September 20-24 and 
was attended by nearly seventy engineers drawn 
from electrical and arrcraft industries, research 
organizations and the College of Aeronautics, Cran- 
field. The purpose of the school was to bring out 
the scientific principles underlying the design and 
application of all forms of І + used in aircraft 
electrical systems. in relation to both present and 
future requirements. The course was very successful, 
particularly since those who participated contributed 
& large part to the discussions. The conclusions 
drawn were that more co-operation is needed between 
design and installation engmeers and that, notwith- 
standmg the special conditions of aircraft work, much 
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can be learned from ordinary industrial practice ; 
educational work was also stressed, particularly the 
part being played by Imperial College. 

In his opening address, Sir Frederick Handley 
Page emphasized the importance of fundamental 
researah in that it often leada ultimately to useful 
practical resulte. After directing attention to elec- 
trical and aeronautical engineering as the two newest 
branches of the art, he referred to the interesting 
problems which have arisen as they have pro- 
gressively come together, and to the need for closer 
laison between members of these two branches. In 
an introductory survey, D. F. Welch (British 
Thomson-Houston Co., Coventry) outlined the prob- 
lems facing the aircraft electrical engineer. Smoe 
1940 power requirements have risen from 1 kYV. to 
200 KW. for large aircraft, and with these powers 
the potentially destructive power of в fault has 
fooused fresh attention on circuit protection. The 
avoidance of any breakdown is doubly important ш 
that the introduction of power-operated controls and 
the electrical operation of easential flying instruments 
mean that the safety of an aircraft 18 now dependent 
on the maintenance of the electrical power supply. 
М. Hancock (Royal Aircraft Estab t, Farn- 
borough), speaking on environmental conditions and 
functional requirements, pointed out that these lead 
to acute differences airoraf& and ground- 
based electrical engineermg practice: operation at 
high altitude increases arcing problems in switchgear 
and decreases machine ooolng, while the wide tem- 
perature-range over which the equipment must 
function increases insulation and lubrication prob- 
lems. Mechanical problems, vibration, weight and 
bulk considerations are all factors with special 

blemas in relation to aircraft. In the third lecture, 
. Н. Rea (Rotax, Ltd.) dealt with power systems, 
and discussed the factors which determine the choice 
of system, methods of load analysis which dis- 
tinguish between ‘safety’ and ‘comfort’ loads, and 
methods of weight analys: which lead to the lightest 
installation capable of supplying the load. The place 
of the battery, with particular reference to the 
problem of engine starting, was also considered. 

The more specialized lectures given at the course 
commenced with that of R. F. Sims (Farnborough), 
who first discussed the physical causes of the abnormal 
brushweer experi at high altitudes, outlining 
remedial measures such as the use of special materials 
_or the control of the moisture content of the machine- 
cooling air, and then in the second part of his lec- 
ture considered vibration problems. After a genoral 
survey of cooling problema, Dr. C. 8. Hudson (Farn- 
bo ) reviewed the effecte of radiation, natural 
and forced convection, and conduction, and dis- 
cussed methods of calculating the preasure head 
required in & cooling system. The topic of d.o. 
machines was covered m the next lecture by B. 
Adkins (Imperial College, London), who showed how 
machines must be compactly constructed in order to 
obtain the output required with minimum weight. 
He also pointed out how the insulation, the methods 
of connecting and securing the windings, and the 
grease used for lubrication, all set a limit to the 
permissible temperature rise. 

On September 22 the members of the oourse 
visited the works of Vickers-Armstrong, Ltd., at 
Weybridge, including the company’s Electrical 
Laboratory and the Research Department, and the 
seventh lectarre, on electrical installation engineering, 
by H. Zeffert (Viokers-Armstrong), was pertly a com- 
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mentary on the vimt, for Dr. Zeffert described and 
demonstrated many types of plugs, socketa, terminal 
blocks ‘and cables. The main run of lectures was 
continued on the next day with one on a.o. machines 
' by W. Philipp (Rotax, Ltd), who discussed the 
problems of alternator design, both for the long 
speed-range machines now in use and for the oon- 
stant-speed machines whigh will be required when ө 
constant-speed drive, taken either fram an engine- 
driven hydraulio gear or from в separate turbine, 
becomes available; he also spoke on conversion 
equipment, using invertors, rotary transformer or 
motor-alternators, and on mduction motors. From 
machines the programme of the course turned to 
system o tion and protection, in whioh K. J. 
Payne ritish Thomson-Houston Оо. Coventry) 
considered. power system maintenance, servicing the 
system or correcting faulta being, of course, impoe- 
sible during actual operational use. After a general 
' discussion on the limits of operation of the oom- 
ponente of a typical system and their effecta on 

system performance, and also protection techniques, 
Me P Payne described the transient behaviour of 
inverters and motors and the effecta of electrical and 
mechanical shock loads. The theme of A. Grieve’s 
(British Thomson-Houston Co., Coventry) lecture 
, the factors involved in the design 
of switches, and the limitations imposed on per- 
formanoe by the fundamentel properties of the 
m&tenals and of the environment in which they are 
to operate; in discussing the characteristics required 
of в aircuit breaker, he said that protection against 
moet forms of fault oan be ‘incorporated in amy unit 
of switobgear. 

In the con , in which he discussed 
future trenda, 8. F. Follett (Ministry of Supply) 
stated that future aircraft will fly faster and higher, 
so that environmental will most influence 
future practice; he felt that the need for reliability 
should be stressed, and that reliability should be 
proved on life-testa which approximate to aircraft 
conditions and allow for the effect of vibration. 


MARINE BIOLOGY IN LATIN 
AMERICA 


URING September 15-17 & group of Latin 
American specialists in marine biology met in 
Conoepcién (Chile) in order to study the possibility 
of establishmg an international network of marine 
biological laboratories in Latin America and other 
ways of facilitating the collaboration in this fleld 
among the Latm American countries. The meeting was 
oonvoked by the Unesco Science Co-operation Office 
for Latin America and was a sequel to the recom- 
mendations for setting up international and regional 
laboratories made at a meeting held in Monte- 
video in 1952 upon the initiative of the Unesco Office 
(see Nature, 170, 605; 1952). The scientists a i 


à btending 
the meeting were from the Argentine, Brazil, Ohile, 


Cuba, Mexioo, Peru, Venezuela and Uruguay. The 
Regional Offloe in Santiago de Chile of the United 
Nations Food and ш Organization ool- 
laborated in ihe meeting. 

After studying the present situation of research in 
marine biology in Latin America and its future 
possibilities, the delegates entered on an extensive 
discussion about the possibilities and ways of estab- 
lishing an international network of laboratories. It 
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was unanimously decided to create immediately under 
the suspices of the Unesco Science Co-operation 
Office a Latin American Committee iù order to 
co-ordinate and facilitate the research work in marine 
biology. The Committee would remain in office until 
& permanent organization had been set up. The 
meeting requested the Unesco Office to prepare & 
draft oonvention for an international network of 
laboratories and оопуоке a meeting of official 
delegates in order to ostablish the corresponding 
organization. 

The meeting also studied what other stepa could 
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` be taken immediately pending the realization of 


the more far-reaching recommendations, in order to 

ote research in marine biology, and advised the 
Dao Office that two training-courses on the 
methodology of marine biology research and a 
symposium on plankton should be organized in 1955: 
It was also recommended that the Marine Biology 
Journal, produced by the Montemar Station in Chile, 
should be ane иш ecops: wiih ге Catim е саваа 
editorial board. 

The Brazilian representatives to the meeting have 
been duly authorized by the Governor of the State 
of B&o Paulo to put at the disposal of the Unesco 
Science Oo-operation Office for international research 
work the complete network of marine biological 
laboratories and stations and research vessels of the 
State of S&o Paulo. This offer will make it possible 
to initiate shortly international research end training 

programmes in marine ii under the auspices of 
the Uneeco Office. 


UNITED NATIONS 
ORGANIZATION 


ANNUAL REPORT OF THE SECRETARY- 
GENERAL FOR 1953—54 


HE ninth annual report of the Seoretary-General 

of the United Nations to the Member States on 
the work of the Organization during July 1, 1958— 
June 80, 1854* is nob an enoo ing document. It 
gives a picture of diversity of effort which closely - 
matches that to be found in the reports on the work- 
of the League of Nations, and, as with that organ- 
ization, it is in the technical flelds that progress is 
moet marked. Elsewhere, and above all in the 
те and achieve- 

t is wide; nor does it appear that all Member 
States are to &dvanoe the deolared pur- 
poses of the United Nations. The Secretary-General 
comments on the need for a careful balanoe in the 
development of regional arrangements outside the 
framework of the United Nations. Choice of such 
arrangements for the maintenance of peace should 
not be permitted to oast doubt on the ultimate 
responsibility of the United Nations, or to 
the right of a Member State to a hearing under the 
Charter. 


Referring to the laok of progress in disarmament, 
the -General comments on the potentialities ° 
of the development of an international partnership, 
open to all nations, in the use of atomio energy for 
peaceful purposes, especially for the economically 
* United Nations Annual of the Becretary-General on the | 
Work of the bon, 1 1968-80 Juns 1054. ae 
Assembiy—O Eeeords- Ninth Seamon. 
© ә Ep xy xv-.190. (New York: p Unlted Maton; London: 
1054) 1.25 dollars; 9.; 5 Bwiss franca. 
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шш еуро) areas of the world. Apart from 

i President Eisenhower's statement of 
Denecibes В, 1953, the report makes no other referenoe 
to the use of atomic energy for peaceful purposes. 
The report also puts on record the opinion of the 
United Nations Commission on the racial situation 
in the Union of South Africa that the doctrine of 
racial superiority, on which the apartheid policy is 
based, is scientifically falee, extremely dangerous to 
internal peace and international relations, and con- 
trary to the dignity and worth of the human person ; 
but the report is so careful to give both sides 
of the case, and to avoid giving offence, that it 
presents a picture of frustration which, while it may 
exoeed the reality, completely bewilders the ordinary 
reader. 

It is & relief to turn to the chapters of the report 
which deal with economic and social questions where, 
by and large, the United Nations is carrying on во 
much that was under the auspices of the 
League of Nations. In the fleld of narootio drugs, 
6-methyl-A-6-deoxymorphine and its salts and five 
synthetic narcotic drugs have been brought under 
control, and & new list of factories manufacturing 
narcotics has been completed on the basis of iio. 
tion supplied by governments and will be published 
shortly. A programme of studies on the bb Shae 
and wild growth of the cannabis (Indian hemp) 
the production, licit and illioi& distribution an oon- 
sumption of drugs from it and their control has been 
approved, and papers on synthetic substances with 
morphine-like effecta and оп addiction-produoing 
effects in relation to chemical structure have been 
prepared, while a programme of acientific research 
on opium continues to be pursued. 

On the Expanded Programme of Technical Assist- 
ance for the economic development of under-developed 
countries, the report adds little to recent reports 
(see Nature, November 20, p. 960). Reference в 
made to the easing of financial management which 
resulted from the holding of the pledging conference 
before the beginning of the year, but financial 
resources are still inadequate to meet all the requesta 
received. Of the 23-5 mullion dollars earmarked for 
expenditure in 1053, е cent was for health 
services and 7:7 per oent for educational purposes, 
including research. For 1954, 75 per cant of total 
resources, excluding carry-overs, will be automatio- 
ally available for allocation to the participating 
organizations, but the system of allocation for future 
years is under review. Commenting on the regular 
programme of technical assistance, the report notes 
that technical amistance has become an accepted 
means of international co-operation and has been 
instrumental in changing the climate of opinion in 
international affairs. More intensive use of its 
poesibilities has been asisted by a better-deflned 
conception of technical assistance in most recipient 
countries, and in a measure the success of technical 
assistance projecta is indicated by the morease in 
their average duration. In discussing the develop- 


ment of public , the Secre- 
tary-General suggests that the Technical Assistance 
has been an i factor in the 


а of public understanding at least of the non- 
politioal work of the United Nations during the past 
twelve months. It ıs clear that much remains to be 
done, though the means by which such educational 
work is best effected cells for further discussion than 
is possible in the present . There are some 
sound comments on the role of the Secretariat ; but 
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while,the Secretary-General rightly insists that there 
are limits to the work which can be entrusted effi- 
ciently and effectively to a Secretariat of any given 
Sire, and even to the amount of work which can 
usefully be undertaken by an mternational organ- 
ization not circumscribed by such limita, his references 
to the question of staff loyalty and independence on 
which the smooth functioning of an international 
civil service fundamentally depends are purely factual 
and fail to bring out what is at stake. 


ORIGINS OF THE 
INTERNATIONAL COUNCIL OF 
SCIENTIFIC UNIONS 


IX the 1954 Year Book of the International Council 
of Soientiflo Unions*, the seoretary-general, Prof. 
A. V. Hill contributes a valuable aooount of the 
origins of the Counoil. In the latter part of the 
nineteenth oentury а number of international 
scientific organizations were started. Some were to 
advance science by direct oo-operation. Others were 
to faciltate personal acquaintance and e 
of opinion; international seientiflo congressea held 
iodically are in this class. Оше айп at eotab- 
b. fishing uniformity of standards of measurement, and 
of these the earliest was the Bureau International dea 
Poids et Mesures, which was established at Sèvres in 
1873 as the outcome of an international commission 
get up in 1869 for the construction of metric standards. 

For some years before 1898 the Academies of 
Munich and Vienna, with the Royal Societies of 
Gottingen and Leipzig, had met annually as an 
association to discuss matters of common. interest. 
In 1898 the meeting was to be held in Gottingen, 
and the Royal Society of Gottingen mvited the Royal 
Society of London to take part; the latter agreed to 
join the association if ite soope was so extended as to 
assume в fully international character. In 1918 the 
Royal Society, the Academy of Sciences ш France and 
the National Academy of Sciences in the United States 
discussed informally the future organization of 
Boientiflo i which had been carried on 
before the Firs) World War by international co- 
operation ; ultimately the academies of all the Allied 
countries were invited to send representatives to a 
conference which took place in London in October 
1918. This was followed by a meeting in Paris a 
month later, when an executive committee was 
appointed to draft the statutes for an International 
Research Council which, with a number of affiliated 
International Unions, might deal with matters of 
international scientiflo interest. A General Assembly 
of this Oouncil was held at Brussels in July 1019, 
when the statutes of the Council were approved. 
International Unions for Astronomy, Geodesy and 
Geophysics, Chemistry and (ahortly after) Mathe- 
matios were formed: and to these were later added 
Scientific Radio, Physios, Geography, Biological 
Sciences, Crystallography, Theoretical and Applied 
Mechanics, History of Science, and Mathematics 
(reconstituted in 1952). 

At the start, the International Research Council 
retained control over the Unions and only allowed 
countries to join the Unions which already adhered 
to the International Research Council. Differences 

‘ge oe eee cee Internationa! Council of Sctentafte Unions, 
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of opinion about this and other matters led to & 
reorganization in 1031, by which the Council waa 
transformed into the International Council of 
Scientific Unions. Under the new the 
Unions became autonomous within the framswork of 
the new Council, the General Assembly was permitted 
to meet elsewhere than in Brussels, and adherence of 
в oountry to any Union no longer required adherence 
to the Council. . 

In 1946 the United Nations Educational, Scientiflo 
and Cultural Organization (Опевоо) waa formed and 
& formal and mutual draft t between 
Unesoo and the International Council of Scientific 
Unions was approved by the Council in 1946 at ita 
first General ly after the Second World War. 
This agreement was modified in 1947 and again in 
1952. The present agreement is described in the year 
book of the Council, which also contains details of 
members of the various councils, statutes and rules, 
the activities of the Council and the state of its 
finances. 


WEIGHING IN THE LABORATORY 


HE principles of the design, adjustment, use and 

testing of good-quality knife-edge balances and 
weights employed for precise weighing m scientific 
laboratories forms the subject of the seventh 
in the series of "Notes on Applied Science’ issued 
by the Department of Scientific Research*. The 
information given, which is based largely on the 
experience gamed at the National Physical Labor- 
atory, Teddington, m maintaining the standards of 
mass and in testing weights and balances, should be 
of great value to those in industry and research who 
are. concerned with precise weighings. X 

The oontents, which are in two parta deeling 
much more detailed than in previous numbers of 
the series and include illustrations of the precision 
I-kgm. balanoe at the National Physical Laboratory 
which is used for the comparison of national standards 
of mas, of the ial Standard Pound and the 
British National Copy of the International Kilo- 
gramme, and several tables and three appendixes. 
In Part 1 the chief feabures—functioning and adjust- 
ment of the simple equal-arm balance—are outlined 
clearly and fully with particular emphasis on the 
essential practical requirements. Various types of 
balance are discussed, and comparative mformation 
is summarized in two useful tables. The methods 
and technique of weighing. аге described, and net 
buoyancy corrections to obtain mass from weighings 
in air, and values of the density of air for the ranges 
5—80? C. and 600—800 mm. of mercury are tabulated. 
A olear distmotion is drawn between the conceptions 
of sensitivity and accuracy of performance of a 
balanoe, and a guide is given to the varieties of 
balances available. 

In Part 2 the suitability of the various materials 
used for the construction of weighta is considered 
first. Plain polished brass is unsatisfactory ; and, of 
the costing materials, laoquer is too hygroscopic, 
uncoated nickel plating fogs and gold plating is often 
porous and is also liable to loes of weight due to 
wear. The construction, adjustment and tolerances 
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are discussed next, followed by в brief description of 
the tests and methods of verifloation of weights 
carried out at the National Physical Laboratory, 
which will be of considerable interest to those who 
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are contemplating ing weights for teet at the 
Laboratory or who intend to carry out their own 


In the three appendixes, the aimple fundamental 
analysis of the equal-arm undamped knife-edge 
balance substantially as given in Glazebrook’s 
‘Dictionary of Applied Physics”, the mathematibal 
discussion of the motion of the damped beam, and 
the effect of air-buoyanoy on a aingle-pan balance are 
given separate treatment. 


AGES OF URANINITES BY A NEW | 
METHOD 


Ву Da В. WASSERSTEIN 
Geological Survey, Pretoria 


N a previous communication m Nature!, Y sug- 

gested that the generation by radioactive decay 
of smaller atoms of tetravalent lead within the 
crystal lattice of uraninites caused a shrinkage in 
the unit cell proportionate to time; some pre- 
liminary resulte were given in в table. Using artificial 
uranium oxide (UO,) as an end-pomt to denote zero 
time, four resulta olearly supported the thesis; but 
three others, agreeing well among themselves, were 
apparently too high and in conflict. Further work 
has indicated an obvious solution, namely, that there 
are, m fact, two different types of uraninites involved : 
those agreeing with the thess I coall «-uraninites and 
are considered normal; thoee which are apparently 
anomalous are called y-uraninites, 

The pitchblendes are classified as S-uranmites. Ав 
their spectra are usually too poor for accurate 
Measurement, they are for the moment di 
for age determination. Present work indicates that 
they are abnormally high in oxygen; this excess 
can be removed by heating m hydrogen to give 
cube-edges comparable wrth «-uraninites for purposes ' 
of age determinations; these results will be shortly 
announced. 

The characteristic feature of y-uraninites is that 
their cube-edges are reduced on heating in air to 
correspond to that of an a-type analogue, whereas 
a-uranmite upon similar treatment dismtegrate to 
give an X-ray pattern of U,O,. This phenomenon 
was first detected in two analysed samples, previously 
given as from Namaqualand, but more socurately, 
from the Gordonia district, South Africa!. In pre- 
senting the date, а thoria correction—also discussed 
previously—has to be applied, and this is —0-0018 A. 
for each per cent ThO, when ThO, + UO, total 
100 per cent—+thia suffices for a first a i on. 
The thoria content differs slightly in the two samples, 
which gave the following regulta : 


GoRDONTA 
(Holmes) (Mountain) 
y-type a-type 
Untreated 5-485 A. 5-444 А. 
Corrected for ThO, 5-462 A. 5-428 A. 
Heated 5-450 A. (disintegrates) 
Corrected for ThO, 5:497 A. 
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The agreement now in the oube-edges derived from 
Holmes’s heated sample, namely, 5:427 A., and 
Mountem's untreated one, which is 6-428 A., в 
remarkable—but not unique: similar resulte have 
been encountered from Brazil and Norway : 


, Brazil (ez Harvard 


Coll.) ; untreated 5-481 A. (y-type) 


As above after calcination 5-449 А. 
Same locality (ex Marble) ; 

untreated 5-445 А. (а-буре) 
Bons, Norway ; untreated 5-488 A. (y-type) 
As above after calcination 5-449 A, 
Bateredalen, Norway ; untreated 8:450 A. (a-type) 


The resulta agree within the lmite of error in the 
determinations. 

When y-types are weathered, commercial nitrogen, 
which contams a little oxygen, serves to reduce the 
cube-edge and to differentiate between a- and 
y-types; B-types are recognized by an increase in 
cube-edge when heated m hydrogen. These manipu- 
lations are necessary when the chemical differences 
of the three types of uraninites become apparent. 

It ıa clear that each of the three types forms ita 
own series showing shrinkage with time. The X-ray 
examinations of numerous uraninites, before and 
after heating, support this supposition ; but the lack 
of accurate age determinations is а handicap in 
E such results. In developing the present 

X-ray method, it is found preferable in practice to 
use results from heated y-uraninites together with 
untreated а-шгапіпњев, as generally the a-type is 
concentrated in the lower ages. 

This classification of uraninites into three types 
œn be deduced from oertam laboratory studies of 
the uranium oxides, although total agreement among 
investigators may not have been reached. The 
relevant data have been largely assembled by Katz 
snd Rabinowitch in their oo ive text-book?. 
In dealing with the range UO,.,.;-4.,, Zachariasen!, 
Jolibois* and Alberman and Anderson* have made 
valuable contributions. 

Jolibois provides evidence for the possible oom- 
pound UO,.,, whioh he “. . . in ... ва в 
new uranium oxide U,O, (ог UO,.2UO,)", and 
Alberman and Anderson prepared ''. two well 
defined cubio phases, viz. UO, and a phase of oom- 
postition clope to UO,., ('8-UO, phase’)? ; further 
oxygenation gave them a tetragonal phase. At 
the other extreme, “Zachariasen found a homo- 
geneous face-centered cubic phase with a composition 
of approximately UO,.., (or U,O, tétrauranium 
heptoxide) . . . О.О, may be а separate compound 
analogous to Th.B, "з, There is therefore oonsider- 
able evidénoe for three oxides of uranium in the range 
discussed here, and these three are characterized by 
a fluorite structure with different parameters, 
namely ; 

UO., (possibly U,O,) 5:488 A. 
UO 5-470 A. 
5 A. 


a 
UO,.,, (possibly U,0,) 440 
(A confusion of A. with kX-units seems to exist 
in the date presented by Katz and Rabinowitoh.) 


Uraninites are’ thought to fall in thé range given 
above, and the anslogy in the laboratory is 

to acoount for the threefold classifloation of the 
uraninites in this way : 


NATURE 


1005 


y-uraninites correspond to О.О, ('y-UO, 1) 
a-uraninites correspond to UO, 
B-uraninites correspond to U,0, (‘B-U0,’). 


With this classification and the thesis of tetra- 
valent lead generation, а fine order can be brought 
into the a tly chaotic data on cube-edges. My 
investigations over в period of years on uranmites 
support this olassiflcation in several respects. All 
uranmites, after allowance for thoria, have scube- 
edges lees than 5-488 A., and this mdicates that no 
uraninite lies in the range UO,.,.,— where also no 
laboratory product existe. Three te age-series 
сап be recognized oorrespo: to the three oxides 
given above, using ther c as criteria ; and 
in these all a-uraninites, and all but роев Цу one 
f-uraninite, have cube-edges leas than 5-470 A. and 
5-440 A. respectively. As suggested in: the clas. 
fication, y-uranmites require oxidation, whereas 
рага -uraninites require reduction in order to compare 

their cube-edges directly with those of a-types. 

Differential thermal analysis evidence was obtained 
upon my suggestion: an a-uraninite (Rhokana Mine) 
differed from в y-ur&ninite (Gordonia). The latter 
showed в gentle exothermic ourve* which is in 
harmony with oxidation of UO,.,, to UO,. 

X-ray studies of thorianites are also illummating, 
as here no hexavalent state of thorium can oon- 
tribute to the shrinkage of the unit cell. All 
eh o еар везао 
in analogy to U,O;, the oxide Th,O,. Although this 
oxide is apparently not yet known, Th,8, has been 
prepared and suggeete ita possibility. In that event 
thorianites may well be regarded as the equivalent 
of ae rather than ThO,. 

ing coincidence that three compounds 

related chemically should at the same time 

yield almost identical X-ray patterns has prevented 

the recognition of the cloge parallel in Nature where 

analogous differences exist in the uraninites. Many 

chemical and mineralogical differences now find a 
more ready explanation. 


Table 1 











The, previously published table has been amended 
and corrected to give the results m Table 1, to which 
for the sake of interest and completeness the Wit- 
watersrand value has bean added to show the oon- 
tinuation of the shrinkage with time up to 2,000 
million yeers. [Aug. 27. 
1 Wasserstetn, B., Nature, 188, 380 (1051). 
bas: oda and Hahmowitoh, Ж, “The Chemistry of Uranium" 
Mara: MP Chicago I: Report 27-1978 (1945). 

* Jolibois, P., O.R. Acad. Sci, Peru, $394, 1393 (1947). 
: - . 8, d. i . Mo. 3, 

Alboan, К.В and Anderson, J. 8., J. Chem. Soe., Вирр. No. 3 
° HET) КИРЕ, E Be, Traat: Gaol Бес. 5: Afr ER 108 


* Kulp, J. L., 0.8. Atomo Hnergy Commission, ¥Y0-t800 (1083). 
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ESTIMATES OF AGE FOR SOME 
AFRICAN MINERALS 


By Pror. J. T. WILSON, R. M. FARQUHAR, 
P. GRETENER, R. D. RUSSELL and 
H. A. SHILLIBEER 
Geophysics Laboratory, University of Toronto, Ontario 


BOUT two hundred radiogenic and ore leads 

from Oanadian Precambrian minerals and & few 
poteasium-bearing feldspars and micas have been 
analysed and dated at the University of Toronto. 
The results have been published! or are in the 
ргеввќ. Interoo i &re being made with other 
laboratories’. These and other earlier age determine- 
tions have led to new interpretations of the еа 
of the Canadian Shield“. 

To test these conclusions for other бойыпейїш, 
forty-five African minerals and a few from other 
continents have been analysed. The results for Africa 
are given here so that they can be with 
African geology by those acquainted with ite details. 
These ages appear to agree well with those for 

ed by Nier, Holmes'*1", Ehren- 

Ч and Geiæ!’; but their relation to the resulte 

of Waaseratein!** and Davidson’! need further mvesti- 

tion. The rubidrum-strontium method of age 

decutumation al uppoama to Je iu A Шаш о! 
developments, 

Our experience suggesta that the following general 
conclusions about age determinations and continental 
stracture may be tenable. 

(a) We agree with Nier and Holmes that the ages 
obtained for uranium minerals are the most reliable 
when. concordant ages are abtained by both chemical 
and isotopic analyses. This is the case for the monazite 
from Bikita, Southern Rhodesia!’. Such resulta and 

meesurementa by R. D. Russell (unpub- 
resulta) suggest that radon loes does not 
е affect age determinations by the lead 
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ratio (*"Pb/***Pb) method for old, fresh, uranium 
mmerals, although it can lead to large errors ın age 
determinations for young and altered minerals. 

(b) Ages calculated from the argon—potassium 
ratio (“A/“K) for potassium-bearing f and 
micas are in with those obtamed by the 
&boye methods. A value of 0-089 for the branchmg 
ratio of poteasium-40 has been used to calculate the 
argon—potaasium ages. This branchmg ratio was 
obtained by using radiogenic argon measurements 
carried out independently at two different labor- 


(с) Isotopic analyses of many old lead ores can be 
used to date them*#’. The ages agree with those 
determined for apparently contemporaneous uranium 
and thorium mmerals. Ib is considered that this 
method oan be made still more precige, and that the 
curves used for dating them’! may be modified. The 
ages given in Table 1 are therefore tentative. " 

(d) Vein minerals, including galena, give only 
minimum ages, and, unlike pegmatites, may be very 
much younger than the surrounding country rooks. 

(в) All minerals more than about 2 x 10° years 
old have been found to come from areas underlain 
by rocks of Keewatin and Timiskaming types and 
by granites cutting them. Such areas are already 
known and dated in or around Ontario; Yellow- 
knife, North West Territories; Uganda—Kenya ; 
Southern Rhodesia; TransvaalSwaziland; Sierra 
Leone; North Belgium Congo; Mysore, India; 
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` Kalgoorlie, Australia, and perhaps n the Sveco— 


Fennidian area. They are regarded as continental 
nuclei. They have & different type of structure and 
жешс from later belte, & higher proportion of 

&nd they may have been formed when tem- 
ны UN SATA ме пша шишка 
recent times. 

(A AIi Arobsan type. тоб: younger thai About 
2 x 10* years old form belte, each of whioh is marked 
by pegmatites formed during a limited range in 
tame; they are markedly gneimsio; they do not 


Table 1, ISOTOPIO Barros AND HETIMATES OF Аси FOR GALXXAS 












































E = 
Lead-206 Lead-207 Lead-208 
Looation Tad- | Toad | Age ın 10° уг. | Source 
Bosetta Mine, Barberton, 8. 12-45 14 27 33 78 2,960 + 60 1 
616 Kokosho Mine, N. of Bondo, N. Belg. Congo 18 81 14 $9 52-84 1,700 + 90 1 
593 Midland Farm, 8. 13 e$ 14-96 83 67 2,450 + 120 3 
so Yen tn Kambui етта Leone 1401 15 15 34:37 2,290 + 190 4 
501 Leopard. Lower , 8. Bhodesls 14-02 15-10 54-14 2,270 + 120 1 
308 Risks Mine, Kenya 14 08 15 06 3431 2,220 + 150 3 
593 Borderland Uganda 14 06 15-10 34:24 2,220 + 180 3 
506 Wanderersress Mane, B. 14-06 14-99 33 68 2,500 + 190 5 
500 Vain Granite, Uganda 14:15 15:21 34-1) 2,200 + 120 5 
504 Dona West Umtali, 8. 1440 16 45 34-29 $100 + 160 3 
191 Distr , B. Africa 15-19 15-50 85-13 1.740 + 200 1 
306 Oopper Queen 8 15-30 15-50 3517 1,600 + 200 8 
615 Жалла Mine, Kibali, N.H. Belg. Congo 16-18 15 63 36 06 1,250 + 100 3 
188 Btavoren, Groblerstal Dist. B. ot 16-19 15-58 36 31 1,220 + 260 1 
bat | lab Onin, Kimi Bagan Obago а 55 | pe | ya | £e و‎ 
esl Rear Kanaka iva a. Belg. Dongo 17-78 15-85 87-53 М H 
378 B.W. Afros 17 96 15-88 38 (9 . é 
197 Bambe Lower Oongo 18:14 15-02 38 48 е з 
653 Mt. Homa, Т N.H. Belg. Oongo 18:18 15-93 88 83 Ба 2 
198 Hapio, Lower Congo, Frenoh Hquat, Africa 18 22 15-98 58-54 * 2 
196 X: 5. Katanga, Вед. Gango 1833 15-91 88 87 * 8 
зи | ася. Belg. бо 18-26 1867 53 49 ; 1 
25 Teameb Mino B.W. pus 18-82 16 88 38-64 bd 3 
UD | paa m EE, omo | БЫ | EU | Be | cl d 
near + e 
192 Н. B. Africa 18-48 16 31 35 00 Anomalocst 1 
190 Langleagte, Disi , 8. Afros. 18 61 16 33 $9 39 * 1 
196 8 18-53 15 97 зз 38 м 2 
697 Жа Ire R^ ot Mbarara, Uganda 19 67 1640 8-41 Anomalous 3 
619 q ., Centr. Katanga, B. Congo Е x Anomaloas 
163 E B. Afrios (ref 2) 58-94 24-10 40-19 Anomaloost 7 
* These ratios indicate 800 mullion years which cannot at be precisely dated by this method. 
lesd-fOS/Ies. A-3204 ratio for No. 28 indiontes an between and 2,000 million bat since Н appears that r&diogenio 1961-306 
and amounts to 15 and in larger amounts to No. 83, this age oamact be regarded as certain, 
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Table 1. IBOTOPIO RATIOS AND HETINAYRS ОР AGN FOR RADIOGNKIO LEADS 
M ` Адет 
No | No Location Mineral | 204 105 yr. 1500100 
1 
397 А 2,510 4-100 3 
Pope Mine, Belisbury Aloro- 
1 169 | Witwatersrand, В. Africa | Urantnite 2,070 +100 7 
3 | 497 | Voandslake, Madagascar | Hurentte 645 + 00 8 
4 112 | Kalongwe, Belg. Congo Pita- 6154 20 2 
blends 
5 543 Мета Leone, B.W. Africa | Monaxte 2 030 + 200 4 
Lat. 8* 49 N (alluvial) 
p Long. 11° 49 W. 











Stx otber isotopic analyses 
613—655 x 10% уваги, &groos with 


Og Ea Кош Нык have 
Niers resol: pori d have been 
Ct) ero DX LO pra (U) = 0-972(3) x 10° yr; 


boon РериШей Бу o (M 2, $2). The range of ages, 
the constants : 


mU — 187 8. 


Table 8. ARQON-POTABEIUM Ratio лир HeTDKATR OF AGE FOR 4 POTASIUX-ERARING MINERAL 








P Toronto No. 


1,084 (A) 





Br rado — 
Rerum may i Rois Lepidoltte 0-260 0 089 2,610 3 


Bouree 
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contain a high proportion of lavas and they resemble 
the cores of young primary mountains. The Morzam- 
bique belt is an example (0-5—0-7 x 10° years old). 
‘These provinces and young mountains both 
form broad belts lymg beside or between continental 
nucle: and become progressively younger at greater 
distances from the nuolei (for example, Keewatin 
nucleus, Grenville gneiasic belt and Appalachian 
Mountains of eastern North America). 

(g) We agree with Leith, who recommended that 
the names Archean and Proterozoic should be used 
for “types of rooks not time”, for we find that the 
maximum known age of some belts of Archean 
gneisaes is much lees than the minimum age of some 
Proterozoic-bype rooks in other places. For example, 
the Archean-type Grenville belb contains many 
pegmatites all much younger (0۰8-1۰1 х 10° years) 
than the veins which cut the flat-lying Proterozoic- 
type rocks at Martin Lake, Saskatchewan (1:6 x 
10° years). There seem to be ‘similar circumstances 
in Africa. 

(А) It is considered that the sialio blooks of the 
contments have been built entirely in geological 
time, for even the rate of extrusion of lava, 
which .has been estimated’* to be 1 km.* per year, 
' would have sufficed to build the continents in about 
4 х 10° years. The work of MacGregor™ and of 
Ewing?! in the West Indies shows that the lavas 
there are predommantly acid and are rising from the 
depths through a basaltic ocean floor to form new 
additions of continental compoartion at the earth’s 
surface. This appears to be the commonest type of 
voloanic process. 

We wish to thank the geologista named for sup- 
plying the speormens and for their advice and interest. 
F. Dixey, A. Holmes, J. D. Louw, B. F. J. Schonland 
and E. 8. Willbourn have also been very helpful. 
Additional samples to yield at least 15 mgm. of lead 
or conmsting of a few hundred grams of potassium- 
bearmg minerals would be weloomed. 

Grants from the National Research Council of 
Canada and the Geological Survey of Canada, the 
Research Council of Ontario and Imperial Oil, Ltd., 


nrc Rei, director, Geological of South Africa, Prot 
3) A. M. Macgregor, dtrectar (retired) SEC NN 
n X. W. Wilton, боор Survey of Бата Freetown. id 
J.G of University. New York. 
OF Survey London. idi 


assisted this work. J. T. Wilson wishes to thank the 
Bernard Price Institute for Geophysical Research 
and the Carnegie Corporation of New York for the 
opportunity of visitmg Africa. [June 15. 
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LETTERS TO THE EDITORS 


The Editors do not hold themseloes responsible 
for opinions expressed by their correspondenis. 
No notice із taken of anonymous communications 


The Positive Column of High- and Low- 
Current Arcs 


TRANSITIONS from в diffuse to a concentrated 
positive column have been observed to occur in 
electrical discharges in hydrogen ва the current ів 
inoreased!, and в similar transition occurs from the 
‘low-current’ to the ‘high-ourrent’ carbon aro in airs. 
Ав 6 result of a wide investigation of arcs in these and 
other gases, a purely thermal theory of these transi- 
tions has been developed, in contrast to the 
explanation based on the magnetic pinch effect™*. 
A development and numerical integration of the 

tion of energy balance for the positive column 

the aro after the manner of Brinkman‘ has 
enabled the radial temperature distribution for 
different central temperatures, and the variation of 
central ture with current, to be caloulated. 
In this the characteristic relationship between the 
temperature and the thermal conductivity, includi 
the contributions of the classical kinetio theory 
of the diffusion of ionized and dissociated pairs, which 
haa been studied by a number of &uthorg*.*-*, is of 


mn ee ae The date UU ris aliai: 
ted in Fig. 1. The two maxima of the thermal 


conductivity at about 7,000? К. and 14,000? K. 
result from the diasociation and ionization of the 
gas respectively. In diatomic gases, the ‘low-current’ 
aro exists with central temperatures corresponding 
to the positive slope to the first maximum of the 
~ thermal oconductivity—temperature curve, and the 
development of the concentrated core of the ‘high- 
current’ aro ooours in the region of negative slope, 
that is, between 7,000° and 9,000? К., for the aro 
in air or nitrogen. 

The two relationships referred to above are both 
very similar for air and nitrogen at temperatures 
above 5,500°K., but have only been completely 
calculated for aros in nitrogen. Figs. 2 and 8 show 
that good agreement between theory and obeervation 
is obtained in both cases, if Gaydon’s value’ of 
9-70 eV. is adopted for the dissociatian potential of 
N,; the previously accepted value of 7-46 eV. does 


ty К 


Coeffialent of thermal oonduotivi 
(ergs seo. оте Ж!) 


4 6 8 10 12 
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not show this agreement, and in the past has led to 
mistaken views as to the nature of the phenomena. 


Finkelnburg has suggested™ that the limit 
of the ‘low-current’ aro and the lower limit of the 
"high-current' aro are about 7,000° and 10,000° K., 

ely, and these values will be seen from 
Fig. 8 to be in general agreement with the present 
theory, the transition coincidmg with the rapid 
inorease in central temperature between 7,000? and 
9,500? К. Ав regards the ourrent at which the 
transition occurs, spectroscopic examination. of carbon. 
arce in air in these laboratories showed that at about 
50 amp. & narrow central oore is formed emi 
atomic Imes and а continuous background. Though 
higher values are usually quoted for this transition 
current for the carbon аго in ar, these refer to aros 
between cored carbons. The positive column of 
these aros contains impurities of low ionization 
potential which lower the aro temperature, so that 
the oritical transition temperature is only reached 
at a higher current. 

After the transition, the central temperature of the 
‘high-current’ aro increases with current up to the 
second maximum ш the thermal conductivity— 

oo curve, which is caused by the increase 

conductivity with inorease in the fraction. 
i he кш ык ee when a temperature 
of about 14,000° К, is reached & second, inner, oore is 
developed during the succeeding negative slope of 
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the curve, from point A, Fig. 1, onwards.. It is 
suggested that this second ‘ionization’ core will 
account for the observations by Guillery and Zill 
and. by Beck of the “‘supercontracted aro stream” 
referred to by Fi 

| I wish to acknowledge my indebtedness to Dr. 
О. E. R. Bruce for instigating this study and to 
F. Goatcher for general asmistenoe out, and 
to the director of the British Electrical and Allied 
Industries Research Association, Dr. 8. Whitehead, 
for permission to publish this communication. 


L. A. Kuve 
Electrical Research Association, 
5 Wadsworth Road, 
Perivale, Middlesex. Oot. 11. 
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Resistance to Flow of Liquids over Solids by 
Thin Films extending from the Edge of Pools 
or from Menisci 


Іх ап investigation on the rate of spreading of 
liquida, including lubricants, (a) as a pool over 
horizontal surfaces, (b) between and 
receding parallel flata, and (c) through capillaries, an 
unexpected resistance, associated with thin fllms 
extending beyond the boundary of the pools or from 
the menisci, has been measured in each kind of 

ee ee ишш, 


wr aa а. were small or sero, 


especially on 
surfaces wot with the liquids, and the large 
differences between the o and calculated rates 


of movement in capillary ascent and fall could not 
be explained by the usual contact-angle hypothesis 
using the horizontal component y оов 0 instead of y, 
where y is the surface tension and 6 the angle of 
contact. Graphs relating the rate of radial 

over & horizontal surface of & pool of liquid with 
the height or square of the height of the pool were 
found to be curvilinear with an intercept on the 
force axis. Similarly, a gra со 
movement of an index of li аср орек 
i geal (as Be аан to be curvilinear 
even with a liquid such as n-heptane’. In Fig. 1 is 
shown such a graph for benzene in a scrupulously 
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& Thin films adjacent to sary vom fife edging 
slowly ine orm 
of rear thin Туше ot Hor in inden fa by b 


Tinea) ot of liquid (after Hiriz and Bernard, ret. 
Dd G) is Cow je tin Rim ending M imi 


clean dry tube. The dotted-line portion of the graph 
was for slow movement which was non-Newtonian, 
tbe index of benzene ascending a tilted tube (in- 
dioated on the graph by в negative force) or passing 
along & horizontal tube sponteneously. When the 
tube was tilted down slightly from the horizontal, 
the rate of movement for smal] forces remained non- 
Newtonian and was reversible, the index recoiling 
when the tube was placed horizontally after move- 
ihent. More regular movement occurred with forces 
greater than three dynes, but the rate was consider- 
ably leas than that calculated from Poiseuille’s equa- 
tion of flow. The predicted rate corrected for flow 
reversal at the menisci is shown by the broken line. 

A similar behaviour can be found with an air 
bubble moving m a tube filled with liquid. The con- 
tact to be zero, but the top meniscus 
is flattened the bottom extended, while the graph 
relating force acting and rate of movement indicates 
non-Newtonian movement. 

In a dry tube ahead of the ad meniscus of a 
column, say, id шл io celo oen inter- 
ference colours due to the deposition of а film of 
heptane, while with water the formation of dropleta 
e tte iG a a 

Migration of liquid molecules from the поша 
frone (primary creep) together with vapour deposition 
is responsible for the presence of thin films ahead of 
the meniscus and forming part of it, so that its 
periphery may extend to a distance of several 
diameters 


In recession, the meniscus is attached to the film 
on the wet walls, кент ee re 
to several diambters. The resistance, which is usually 
much higher for the receding than for the advancing 
meniscus, varies with the length, elastic properties 
and strength of the thin films attached, the recessional 
flow being non-Newtonian and rhythmic in character’. 
In Fig. 2 is indicated the pomtion of the thm films, 
which usually end in a ridge or m в filiform fringe. 

A striking le of the high resistance offered 
in recessional flow is afforded by the resulte obtained 
in the ing and retraction of a small pool, say 
of 0:05 ml. of liquid, between ap 
карера ашыу In the ap 
ing flata experiment, movement during first 
stages is approximately in accord with the formula 
ff cu oFi, where о = 4V![31*r and r is the radius of 
the pool Р the force acting, t tame, V the volume 


of liquid and 7 the visooeity. There is & curious 
hesitation in movement when the film reaches a film 
thioknees of about 10 џ, due apparently to the in- 
stability and of the film because of its much 
increased о area, and there is a decided regist- 
rn ee сүз каш Ga ee 
in character, When the force is reversed to separate 
the plates a hysteresis effect is observed, eapecially 
when wetting is poor, as with a pool of 0-05 ml. of a 
glycerol-water mixture (viscosity, 150 centistokes) 
between glasa surfaces slightly contaminated with 
oil. When the was 3-8 om. in diameter, the time 
taken for the plates to separate with a force of 200 gm. 
weight was found to be 850 eo., which is several 
times the calculated value. Similarly, with a diameter 
of 4 om. and: the same force acting, po movement 
of separation was observed over 24 hr.; on 

lously clean glass the observed time for separation 
‘was several times that of the calculated value, taking 
into consideration the surface tension forces tending 
to hold the plates together, namely, 2rr®r* y оов 0/V + 
Элғ y оов 0. 

It appears that the cavitation of the film, observed 
during the separation of the plates, together with the 
filiform periphery, seta up sdditional surface tension 
forces to those given above. 

Liquids flowmg slowly over solids have highly 
* versatile behaviours dependmg among other things 
' on their molecular structure and aggregation; with 
toluene, less resistance to flow than with benzene 
was recorded, while with the xylenes the para isomer 
was found to be the most freely flowmg: With binary 
mixtures of liquids it was possible to correlate in- 
creased spreading-rates with lower coefficients of 
friction and hi of adhesion’. With 
pools of some aliphatic aloohols on brags, methyl 
alcohol spread the least, but on aluminium it spread 
the most; of some aliphatic acetic esters on metals 
and okerm surfacea, methyl acetate waa leas freely 
flowing than amyl acetate of higher viscosity. 

t is made to the Chief Scientist, 
Ministry of Supply, for permission to publish this 


communication. 
- E. B. Bæax 


G. F. N. CALDERWOOD 
Е. W. J. MARDLHB 
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Douglas, Н. W., and Mardles, В. W. J., Anal. 


935 (1053). 
Mardies, Н. W. J., Proe. Phys. Soo., 67, 


.N,and 
4, Bri. J. App. Phys., Bupp., Ко. 1, 7 (1951). 


"Bernard, B, J. ds Окт, Phys. 48, 52 (1061). 


А New Type of Diffusion Cathode 


REGENT progre In the field of thermionic emitters 
has largely been directed towards obtaming continu- 
ous current densities higher than those which oen 
be obtained from oxide cathodes with reasonable 
lives. Examples of this trend are the L cathode’, the 

трн: tungsten oshhode* and the moulded 

el-barium carbonate layer cathode’. 

A new type of cathode combining the features of 
the impregnated W cathode and the moulded cathode 
has recently been developed. The cathode is made 
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by preparing ө mixture of nickel powder and barium- 
strontium carbonate powder. A eee рөк нүз ы 
an appropriate reducing agent 1s added to the niix- 

ball-milled mixture 1s loaded into a retaining 
oyliné , which may be of niokel, Kovar’ or molyb-. 
denum or other suitable refractory material and is 
compressed using & pressure whioh ів determmed by 
the desired value of final porosity. Typical cathodes 
contain 70 per cent by weight of nickel powder, 
29 per cent barium-strontium carbonate and 1 per 
cent zirconium hydtide. Pressures of between 20 and 
160 tons/m.* have been used. The retaining oylinder 
is then removed from the press tool and is mounted 
in the valve in the ordinary way, the preased emitting 
material being mechanically strong and well able 
to resist the streases experienced in handling and 
mounting. 

The outgassing and activation procedures are 
similar to those usually employed with oxide cathodes 
except that the times are somewhat longer. The 
emission is allowed to build up to between 1—8 amp./ 
om." on the pump before sealing off, and when oere- 
fully stabilized cathodes for measurament purposes 
are required, the cathode is aged at the same density 
for several hours after seal-off. 

Fig. 1 shows typical -emiseion results for 
these cathodes, com with conventional oxide 
cathodes and with published data for the L cathode. 
These resulta are very similar to those of MacNair, 
Hannay and Lynch. The graph also shows date 
representing conditions under which good ‘modern 
oxide cathodes овп be ted for reasonable lives 
and в tentative line for new BN cathode. Diodes 
using BN cathodes have survived 8,000 hr. at 
3 amp./am.* and 1,070° O., and 6,000 hr. at 1-5 amp./ 
om." and 1,020°C. They are resistant to ionic 
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Yu. 1. Carves of emimmon as а function of temperature for 


oxide, L and BN cathodes 


at * ^ - e x bw. Wow ere а 
SM. А E T 


NATURE © pe- 


no, asso November 27, 1954 


bombardment and have been very satisfactorily used 
in demountable vacuum apparatus 
Measurements of work funotion by the usual 
saturation emrasion method lead to a value for p, about 
1:8 eV. ing field values of p lead to a value 
of about 2-8 eV. We interpret these results as mean- 
ing that the emission originates from an incomplete 
monolayer of barium ions, with &bout 70 per oent 
coverage. The temperature coefficient of 
the work function is about 1-4 x 10~ eV. per deg. К. 
A paper describing this work'in more detail waa 
read eur the recent International du Cin- 
tenaire de la Cathode à Oxydes and will be 
publi in the Proceedings of that Congress to 
appear in Le Vide. 
A. H. Buox 


А. B. Ооттіка 
A. D. BRISBANE 
G. Кочо 


Standard Telecommunication Laboratories, Ltd., 
Progress Way, 
Great Cambridge Road, 
Enfield, Middlesex. 
July 80. 


1 Lemmens, Jansen and Loosjes, Philipe Tech. Rev, 11, $41 (1950) 
"Темі, Record of Inst, Radio Hng. Convention, 1953, Pt. б, 40 (1953). 
* MaoNair, Hannay and Lynch, J. App. Phys, 94, 1835 (1053). 


Thermal Expansion of Grey Tin 


No work appears to have been reported on the 
thermal expansion of grey Ып апа it may be of 
interest, therefore, to give some X-ray measurementa 
ra Ge ee ee 
between room temperature and — 180° 
shown in Fig. 1, from which it will-be seen that the 
coefficient of ion ig sensibly constant withm 

oted. Th The value actually works out to 


i 


‘Unit cell aide (angstroms) 


i 








Fig. 1. Thermal expansion of grey Ып 
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be 4-7 x 10-* т degree C. The measurements were 
made with a cam’ 19-cm. powder camera modified 
pde s ae eee pal d 
where. Unfiltered K-radiation. was used. 
The value of the unit-cell side, 6-4892 + 0۰0001 A. 
at 20° О . (assuming 1۰54050 A. for the wave-length 
Ka), is significantly leas than that reported 
of oopper Кау, namely, 6-4912 + 0.0005 A. How- 
ever, the nature of our curve and the measurements 
actually made at room temperature (on two different 
specimens) suggest that our resulta are substantially 
correct, as the values of the lattice para- 
meters of other materials obtained with the same 
camera under similar conditions are found to agreo 
with the accepted values for these parameters within 
the experimental error claimed. We are informed 
by the Tin Research Institute, to which body we 
should like to express our thanks for supply the 
tin, that the purity of the material we was 
99-99 per cent, the main impurities being lead and 
antimony. These impurities would account at most 
for an error of about the same magnitude as our 


T. Kendall, who supplied the tin used by 
Brownlee, has informed us that his sample was also 
very pure, being prepared from Johnson-Matthey's 
‘spectroscopically pure’ material. 

J. TugWLIB 

А. R. Davey 
Atomio Energy Research Establishment, 

Harwell, near Didcot, Berks. 
7 Oct. 12. 


+ Brownlee, L. D. Neture, 180, 482 (1950). 


Infra-Red Assignments of Unsaturation 
. in the Region 900-1,000 cm." 


Taz region 900-1,000 om.-! of the infra-red 
spectrum of organic molecules is useful for char- 
&oterixmg the type of unsaturation that may be 
present. This region is associated with the bending 
frequencies of hydrogen attached to an olefimo 
carbon. Thus the groupe 

н н 
CHO ЕЕ R00 —R, 
н ü 


give rise to characteristic bands at 909—916 am.-! and 
964-979 om.-! tively!. 

Recent work by Jackson ¢ al.’ and Privett et al.’ 
on the linoleates has enabled further assignments to 
be made in this region. Trans-trans conjugation ів 
characterized by an absorption band at 988 cm.-!, 
whereas ots-trans conjugation is characterized by 
absorption bands at 048 and 982 om.-!. However, 
when the spectrum of all trans vitamin A (which, 
haa five conjugated double bonds) ів examined, there 
is one very strong band in the region 900-1,000 om.-}, 
but this lies at 968 cm.-!, a poaition which 18 normally 
held to characterize only an isolated trans unsaturated 
bond. This is illustrated in Fig. 1, which shows 
the infra-red absorption spectrum of vitamin A 
palmitate, the 968 om.-! band characteristic 
of both the free aloohol and of ita eaters. The spectrum 
of B-carotene, which is a precursor of vitamin A and 
contains eight oonjugated double bonds, is also 
similar in this respect. 
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Fig. 1. Infra-red absorption spectrum of vitamin A palmitate 


unds show 
mhle bonds 


The molecular structures of theae 
& branched methyl group on alternate 
- thus: 
H H H 


tao bag doo 
k bn, d 


and since the hydrogen bending vibration in the 
CHR, = CHR, (trans) group a to bebave as 
though isolated and unaffected by this type of oon- 
jugation, it is to be expected that a band arising 
from the hydrogen bending vibration in the group 
OR,R, = ОНЕ, would ooour in the region 808- 
883 om.-1. In fact, however, only a very weak band 
near 825 am.” ooours in the vitamin A spectrum. . 

In the О = О stretching region, if the ОНЕ, = 
CHR, (trans) and CRR, = CHR, groupe behaved 
ва isolated non-conjugated groups, two bands would 
be expected‘ to occur near 1,070 am.-! ; in fact, how- 
- ever, two bands at 1,028 am.” and 1,565 am.-l.are 
` observed (Fig. 1), showing that the conjugation does 
affect the О = O stretching vibration. 

From the practical point of infra-red analysis of 
unknown materials, although the 968 ш 
generally assigned to isolated (nan-conjugated) trans 
unsaturated bonda, it fóllows from the above that 
this is not always oorreot. 





D. CHAPMAN 
R. J. TAYLOR 
Research. 
Unilever, Ltd., 
Port Sunlight. Aug. 16. 


1 MeMurry, Н. L., and Thornton, V. Amal. Chem., 94, 318 (1052). 
1 Jackeon, J. В., Pashke, В. F, Т W. H. M, and 
Н pond: В. Punk В. 2. тора ҮҮ. Во, Б. 8 


4 Wheeler, D. “Progress in the Chemistry of Fats and other 
Lipide”, e p. нол Prem, Lad, London, 1964). 


lodometric Assay of Penicillinase 

Tra series of iodometric methods! for assaying 

ioillinase here permite enzyme activity to 
bo ewan a wide ranges of pH and 
temperature, with higher speed, восигвсу or sensit- 
ivity than were previously attiainable*. Although 
designed for the penicillinase of B. cereus NRRL-569, 
it appears likely that they may be equally suitable 
in principle for penicillinase from other sources. 
‘Unit rate of penicillin destruction’ is used here to 
mean a destruction-rate of 1 umoL/hr. Since the 
amount of a icillinase which will give unit rate of 
destruction on the nature of the enzyme 
and the conditions to which it is exposed, a “unit dose’ 
(U.D.) of B. cereus NRRL-569 penicillinase is here 
defined as thab amount of the enryme which gives 
unit rate of destruction when exposed to 0-005 M 


sodium bensyl penioilin in 0-2 М potassium phos- 
phate buffer at pH. 6:5 and 80°C. The commercial 
orystalline sodium penicillin G of Glaxo, Ltd., is used 
in the following assays; its potency is stated to be 
1,050 1.0./mgm. : 

Before performing an acourste assay it is necessary 
to know the approximate activity of the enzyme 
sample, which is determined in the following manner. 
To 50 ml. of 0-0014 M penicillin in 0-02 M phosphate 
buffer, pH 6-5, в added 2 ml. of 2 per oent sodium 
starch glyoollate* and 0:01 N iodine, dropwise, until 
& faint blue colour persists for 8 min.: a further 
6 ml. of iodine is then added. This deep-blue reagent, 
freshly prepared, is mixed in a test-tube in the pro- 
portion of 2:5 ml. to 0-5 ml. of enzyme, and the time- 
interval until decolorization is noted. At a room 
temperature of about 22° C. the product, P, of act- 
ivity and time is constant within + 10 per cent, 
for purified enzyme samples, over a time-range of 
about 0۰5-15 min., which corresponds to an activity 
range of between 60 and 2 U.D. of enzyme. If orude 
preparations of enzyme with a high non iflo 
iodine uptake do not give & constant value tor P, 
standards of known activity are included in each run. 
Two operators oan assay about fifty samples an hour 
by this method. 

The accurate version of the assay is carried out 
as follows. A stoppered 60-ml. reagent bottle oon- 
taining 5 ml. of an ice-cold 0-007 M solution of peni- 
oillin in 0-2 M phosphate buffer, pH 6-5, ia mounted 
во that it can be gently shakán in a water-bath at 
80° О. The enzyme for assay, warmed to 80° O., 
is added after 10 min.: it ahould consist of not more 
than 20 U.D. of activity in not more than 2 ml. of 
solution containing 0-5 per cent tint. After a 
further 30 min., shaking is and the enzyme 
reaction arrested by adding 10 ml. of an iodine 
reagent also prewarmed to 80°C.; this reagent is 
0-0166 N iodine, 0-06 M potassium iodide and 1:75 М 
sodium acetate buffer, 4°00. Ten minutes later, 
the bottle is removed from the'bath and titrated 
with 0-0168 № thiogulphate: if the titration is lees 
than 4-5 ml., the assay is repeated with diluted 
enxyme. Under these conditions, 1 ml. 0۰١0166 N 
iodime is equivalent to 2 што]. of penicillin destroyed. 
Oorrections for sponteneous deo&y of penicillin and 
the iodine uptake of crude enzyme samples are 
determined from suitable controls. Ву starting 
assays аў 3-min. intervals, two operators oan perform 
ten man hour. Accuracy of the method is within the 
limits of good volumetric technique: sensitivity is 
0:04 U.D. of enzyme, but may be increased ten- 
fold by lengthening the reaction-time to 5 hr. 

This accurate assay may be modified to work over 
a wide range of conditions providing certain properties 
of the are taken into account: (a) the Ke of 
B. cereus NRRL-569 penicillinase is about 7 x 10-* М; 
the influence of pH and temperature an its effective 
rate of destruction of penicillin under oertain con- 
ditions is shown in Figs. 1 and 2 (these properties 
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were determined by iodometric methods and differ 
slightly from thoee previo reported’); (b) в 
residual iodine concentration of at least 0-0046 N at 
the beginning of the titration seems desirable; (о) 
under the oonditions described, the degradation 
producta of 1 molecule of penicillin reduce 8-8 atoms 
of iodine: under other conditions, that particular 
relationship will probably not apply, and the iodine 
equivalence must be re-determined the product 
of M Él enzymic degradation of a known amount 
of 


VU Mui asm of зоа ail penioillinase 


iodine-181 in carbon tetrachloride, the aqueous phase 
acquires an amount of radioactivity, in the form of 
iodide, which is & function of the amount of penicillin 
destroyed. With highly enzyme, 2 x 10-* M 
penicillin and 5х10- № iodine containing 10 uo. 
lodine-181/ml, ib has proved possible to detect 
3 x 10-* U.D. of penicillmase (about 4 x 10-4 mol. 
molecular 


sensitivity are so rigorous that further refinement of 
the method seems useleem. 

The iodine — репісШоіс acid reaction oan also be 
жена роон oh panier dine prancing 
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bacteria in solid media, The indicator is incorporated 


lees zones which increase in area with time. 

These methods and ther experimental justifloation 
will be reported elsewhere in detail. I am grateful 
to Mias Daphne Towler and Miss Audrey Heerle for 
expert technical assistance. 

C. J. PERRET 
National Institute for Medical Research, 
London, N.W.7; 
and 


Lister Institute of Preventive Medicine, 
Chelsea Bridge Road, 
London, 8.W.1 (present address). 


1 '"Ths Chemistry of Pantollltn”, 1026 (Prineeton Univ Press, Prines- 
ton, NJ., 1949). 


1 “Antibiotins” Untv. Presa, ) “The 
Tyme”, CER Pda e a (Academic Presa, New a 1951). 
* Peat, 8., Bourne, В. J, and Thrower, В. D., Waters, 159, 810 (1947). 


Ы В. B. D. and м. J. Gen. Miorokiol., 163 
Маро, Pollock, R., 8, 


! Pollock, M. and Torriani, A.-M, О.Б. dost. Paris, 937, 
276 абз)" з 


Utilization of Formate-4C for Synthesis 
of Deoxyribonuclelc Acid by Human Bone 
Marrow Cells In vitro 


Pamvious publications+* have reported on the 
i tion of adenine-'*«O into ribonucleic acid 
а атаан acid by human bone marrow 
cells én vitro. Using a high-resolution autoradiography 
technique’, the grain counts over the individual oells 


before and after hydrolysis with N hydrochloric 
acid ab 60° О. for 64 min. i 


than into 
(geo Fig. 1) 
Ni experiments were performed using 0-75 


Tsamolar (0-75 millimolar) concentrations of formate- 
and adenine-“O were used, these concentrations 
being in өхоеев of those permitting maximum 





Tormate-40 
12 per селі decrease 


Fig. 1. Mt оГ аы оно асы ab O0 O., for: ee 
the carbon-14 content of cells 


Adenins-40 
58 per oani decrease 





x 


2. Formate-:'0 uptake by 


hr. culture prid bono marrow cals is mire 
x 2,000. Note tho 


the isotope m the ahromosomes 

uptake by the cells. The differance in the 
activities (1:04 mo.]mM for formate-14O, and 1:56 
mo./mM for adenine-14C) was compensated for in the 
exposure times of the autoradiographs, namely, ten 
days for adenine-*O slides and seventeen days for 
formate-4O slides. The grain counts on the acid- 
hydrolysed slides indicated a similar amount of 
carbon-14 uptake in. both cases, the average maximum 
uptake being of the order of 1-2 x 10’ atoms of 
deoxyribonuoleio a&eid-!4O. 

However, the i of the non-hydrolysed 
and acid-hydrolysed preparations from the formate- 
O oultures indicated scarcely any change in the 
average Maximum grain counts after hydrolysis (see 
Fig. 1). The failure of acid hydrolysis to remove 
appreciable amounts of oarbon-14 from the oells, 
together with the predomimantly nuclear (and 
chromosomal) localization of the isotope on the non- 
hydrolysed preparations (Fig. 2), indicated that, as 
берсе байи поза most of the formate-!*O taken 

up by human bone marrow cells $n vitro is inoor- 
porated into deoxyribonucleic acid, and only а very 
small fraction is incorporated into other compounds 
(for example, ribonucleic acid). 

These i are at variance with those obtamed 
in rat liver with formate-1 $5; but the cause of 
the difference may lie im the different rates of syn- 
thesis of deoxyribonucleic &oid in bone marrow and 
resting liver. There is evidence that in chick bane 
marrow slices more than 70 per cent of the formate-1*0 
in deoxyribonucleic acid is found in the methyl 
group of thymine‘, and preliminary experiments in 
our laboratory also indicate that probably most of 
.the formate-O administered to human bone marrow 
cella in viro is incorporated into thymine in deoxy- 
ribomuoleio acid. 

This work is part of an investigation carried out 
under а full grant from the British Empire Oanoer 
Campaign. 

Department of Radiotherapy, 

Oxford. 
Aug. 5. 
% Таја, L. G., Nature, 173, 587 (1954). 
* Lajtha, L. G., Oliver, R., and Milla, F, Brit. J. Geneer (In fhe press). 


L. G. LATHA 


з Таја, L. G., J. Phot. Sei. (1n tho presa). 

1 Amalio, В. M. e ооло, W. Mand Рай, Wisi o Doaku: 
Jopkye. Acts, 11, 559 (1953). 

* Payne, А.Н, , L. B. Beach, G., and Jones, Н. B., Cancer 
Research, 19, (1051). 

* Totter, J. Аы. ist Rad. Res. Boo, Iowa Ойу, 


Redistion 1, 282 (1084). 
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ylasic Activity of Thiamine. 
һозрһогіс Esters 
Arras the chemical synthesis of thiamine дои 
io esters was achieved!-5, reporte were pub- 
on their oocarborylasio activity*-’. Investiga- 
tions have shown that monophosphothiamine has no 
oocarboxylaaio activity, but different values have been 
found for the activity of triphosphothiamime. The 
discrepancies may be accounted for by the facts that : 
(a) chemical synthesis provides mixtures of three 
esters (mono-, di- and tri-phoephorio) which are very 
difficult to separato; (b) diphosphothiamine is very 
; and therefore quantities as small as 0-1 үт. 
шыта as impurities with the other eaters invali- 
date the results; i 


ted the esters by paper chromato. 
graphy’, emp Whatman No. 1 paper and, 
"-propanol – water — 1 М acetate buffer, pH : 5 

(70: 20: 10), as the solvent. 

The n of each ester was established by 
devel, ae Чорно арша du pareil ап аргу 
one of the series. ажун сыс iei 
were placed in Warburg flasks and 


with. 
known ta of chromatographi е 
рдай ры identical m 


which in the presence of 
excess (80 ү) of diphosphothiamine produces carbon 
dioxide at 4-0 x 10° uL/hr.; 0-27 mgm. of mag- 
nesium ions and 0-19 ions; in 
the side bulb, 0-4 ml. of 1-00 M pyruvate ; 
0-04 M citrate buffer, pH 6-0, making up the volume 
to 8-0 mL; ture, 80° О.; atmosphere, air; 
shaking, 160—170 oscillations/min. The rate of evolu- 
tion of carbon dioxide was determined by & graphical 
method’. The manometers were read every 2 min. 
after allowing 15 min. for the establishment of 
equilibrium, The quantities of each ester were 
establisbed by colorimetric determination of phos- 
phorus’. 

The following results were obtained : (1) mono- 
phosphothiamine at concentrations of 0۰025-0۰18 
umoL/ml did not manifest апу cocerborylasio 
activity ; (2) diphosphothiamine at a concentration 
of 0-04 umol. ral. liberated carbon dioxide ab the rate 
of 2-3 x 10* ul./hr.; (8) triphoephothiamine at con- 
centrations of 0° 005-0: 020 umol. /mL did not manifest 
any cocarboxylaaio activity: 

GamrRUDIS DN LA FosN Ts 
R. DfaAz-CADAVIBOO 


Departamento de Bioqufmica, 
Instituto Espafiol de Fisiología ius e ce Ud 
Facultad de Farmacia, Ciudad 

Madrid. 

Aug. б. 
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A Further Serological Distinction between 
the Hesmagglutinins of Dolichos biflorus 
Phaseolus lunatus 
Smup hemagglutinins have recently been investig- 
ated in oansiderable detail. Many botanical species 
contain non-specific agglutinins for human erythro- 
cytes and in agglutinins which are 


enzyme 
used is papain and the technique that described by 
Stratton’. Detailed results will be published in due 


course. 
Bird* hag directed attention to the fact that there 
is & difference in the serological reactions of extracts 


of two 4 18с seeds, Dolichos biflorus and Phaseolus 
lunasus. The former act strongly on A, and А,В ocells 
and relatively weakly on A, and А,В, whereas the 


latter act more uniformly on these sub-groups. 
The present communication reports в more marked 
Sero. between the two agglutinins. 


logical 
ee oe BUS UD ee 
chos 


when tested under identical conditions (see table). 


Trrws oF UNTREATED AXD PAPADOIED ONLUS AGAINW? A-BPROUIFIO 
BD HITRACTS 








These observations are in keeping with the fact 
that extracts of gome varieties of Phaseolus lunatus 
acb weakly on B and О оеПа?, and the observation 
that these extracts act strongly on panagglutinating 
(infected) oell suspensions i of ther ABO 
group (unpublished results). On the other hand, 
Dolichos extracts are not known to act on 
B and О oells, and do not lose their specificity when 
tested with panagglutinating cell suspensions (un- 
published. results). 

It appears that Dolichos biflorus agglutinins have 
E E чаш огарео оцу DEL ELE QE 
than was originally appreciated 

G. W. G. Brap 


June 22. 
? Brit Med. J., (0, 664 (1953). 
* Bird, G. W. G., Даш akir. Belgics, Supp. 1, 38 (1954). 
* Krupe, KL, Biol. Zent., 78, 424 (1053). 
f Krope, un Arsasim. Porsoh., 3, 373 (1063); Z. Hyg. 188, 167 


1 Stratton, F., Vow Sengminis, 3, 45 (1053). 
“Bird, G. W. G., Ind. J. Med. Rs., 40, 585 (1062). 


Mechanism of Hypotensive Action of 
Reserpine, an Alkaloid of 
Rauwolfia serpentina 

Srupras on the pharmacology of extracts of 
Rauwolfia serpeniina have been reported by Chopra, 
Gupte and Mukherjee, Ray e£ al.* and D ља е 
al.*, Chopra, Gupta and Mukherjee! 
the alkaloid_with which they were working had a 
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depression of central nervous mechanisms, since it 
was leas marked in decershrate animals, but a 

algo to result in part from a direct inhibitory effect on 
the musculature of the blood vessels. They demon- 
strated also a fall in the outpub of the isolated heart. 


by Maller, Scblittler and Bein‘, pharmacological 
er rad а 
lished by Bein 6 al, Bein', and Trapold e£ al.'. 
Their resulta were in conformity with those of other 


cularly its capacity to inhibit reflex pressor respo 

OU cwn studie hava’ айды ао 
diminished reflex vasomotor responses, bub have also 
demonstrated a direct effect on the peripheral veasels 
independent of ite nervous activity. This action is 
we employed 
the preparation devised by Gallagher’, in which the 
innervated but otherwise isolated hind-limb is per- 
fused with a blood—dextran medium at constant rate. 
Changes in vasomotor tone in the limb are indicated 
by alterations in perfusion preasure. We have found 
that injections of reserpine into the systemic circula- 
tion of the rabbit produce an immediate fall in 
systemic blood preasure. This is acoompanied by an 
immediate rise in limb perfusion preasure instead of 
в fall as would have been expeoted were the fall of 
blood pressure mediated through the nervous system. 
Furthermore, injection of reserpme directly into the 


been shown to have a depressant effect оп the action 

of vaso substances injected into the isolated 

Tat hi tion and on the response to 

nervous stimuli of isolated portions of rat diaphragm. 

A feature of all these reactions is their remarkably 

prolonged duration, suggesting binding of the drug 
y the musculature. 

We have also obtained evidence that such а direct 
peripheral effect may play some part m the hypo- 
tensive action of reserpine in man. We have found 
that the blood pressure in the supine ition can be 
brought to a lower level by the combined action of 
reserpine and large doses of hexamethonium bromide 
than by hexamethonium alone. 

Papers embodying the resulta of these studies are 
being prepared and will be published elsewhere. 


E. а. MoQvams ' 
А. Е. DOYLE 
Е. Н. бмнк 
t of Medicine, 
Otago University Medical School, 
Dunedin, New Zealand. 
July 20. 
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: БаР Pharmakol., Win aio (1953). 


D B cw се чен Ind. J. Med. Sol, 
, (1953). 
‘а 3. . M., Boblitiler, H, and Bein, Н. J., Experientia, 8, 338 


f Tra; Phmmer, AJ, and Y: FR, 
pou. JH Pm сатир, J. Pharmacol , 
* Gallagher, D. J. А. Brit. J. Pharmacol. [9, 129 (1954) J. 
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A Centrifuging Method for Root 
Sterillzation 
Iw isolating mycorrhizal fungi present іп root 
tissues, the external surfaces must be sterilized 
without damaging the hyph within. Existing 
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techniques involvmg chemical sterilization or re- | 


moval of the epidermis under tic conditions were 
found to be unsatisfactory in Calluna vulgaris and 
Vaccinium myrtillus, aa they involved loss of hyphse 


ае ас war 


the inner tube is wrapped in ootton wool. 
essential for even distribution of 


preesure during 
oentrifuging. Sufficient sterile water is added to 


Sand dct a tgif d nitus 
muslin of the inner tube. They аге then беп 
for three to four minutes at.7,500 rev./min., canned 


proportion of surfaoe-sterile root sections 3-5 mm. 
m length. 


Јони О. Horxiws 


Environmental Determination of the Sex 
Ratio of a Plant Parasitic Nematode 


-Тҥи вех ratio of the potato root eelworm Heterodera 
rostochiensis Wollenweber has been under investiga- 
tion in this laboratory since 1950. From the first i$ 

that the ratio is very variable; it is now 

(a) that the ratio oan be differant on primary 

and lateral roote, and (b) that it varies with the 
intensity of infeotion. 

Plante were raised in pots and grown either on & 
УУУ e ca NR ge iui either they 
were grown in soil containing eelworm ааа 
sterile sand to which larve were added afterwards. Ав 
earlier stages are а ош to identify with reasonable 


females are swollen but still within the root tissues. 
But as the males leave the roots soon after, care was 
taken to lift the in time. _ The roots were then 


ai aaa ape ease а 
dissecting microscope ; was made to 
Sir early stages bui he a of worms was 
noted. Although most of the worme are readily 
visible, it was nevertheless necessary more-or less 
to dissect the root system to ensure that all worms 
were found; and, m the case of the fleld-grown 
plante whore the root system was particularly erten- 
sive, sometimes only & sample of the root system 
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was examined. I am moet grateful to Mrs. E. Cepetiok 
for the care with which she oerried out these exam- 
inations. 

айы кесен ишы О ауры 
experiment with & number of potato аге 
shown in Fig. 1; the different plants are 
on the basis of tho length of primary roots of the root 
system examined. The sex ratio (males per female) 
is plotted against intensity of attack; it will be 
seen that, as tho intensity increases, a higher T- 
tion of males is found, the sex ratio орава а 
about 1: $e nolui iae e e 
to one female at the upper end; вла higher values 
have frequently been found. ‘Intensity of attack’ 
was estimated from the number of worms of all stages 
per am. of primary root, although, of course, worms 
m both primary and lateral roots are included. The 
method 18 not beyond criticism ; indeed, an investiga- 
tion of alternatives, such as the exoluaion of juveniles, 
may iteelf help to olarify the situation. But other 
standards do not alter the general trend: the higher 
the intensity of attack, the higher the proportion of 
males, or the lower the reproductive rate. 

Clearly, the phenomenon may help to explain the 
puzzling manner in which soil populations of the 
рођафоъ* and the closely related beet eelworm (Н. 
seohachiW)* increase ; for the rate of multiplication 
decreases with the number of ealworm eggs in the soil. 

A fully developed female with her many hundreds 
of eggs must be a considerable drain on the host plant. 
Whatever the mechaniam, therefore, a reduction m 
the relative number of females with inbensity of 
attack is a remarkable adaptation. There appear to 
be two possibilities: either the in sex ratio 
M Sla A оса. 
or it is due to environmental influence on the process 
of sex determination. 

A. differential death-rate could operate by elim- 
inating & progressively hi ion of females 


higher 
before they reach the host plant; alternatively, pro- 
nora tamales moa бы! to rpadh Cabtürity 
plant. Oereful examination of a number 


greeniv: 
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Bec of tai, with frag Semet Sta Sack ers 
saa ee тое 
afterwards added showed in every овде that the 
proportion of males to females was very much higher 
on the lateral roots than the primary roots from 
which they arose. The mean values are shown in 
Table 1; there are roughly five times more males 
per female on the lateral roota than on the primaries. 
The figures for the unclassified worms show that the 
difference cannot be due to any differance m rate 
of development, for the proportion of unclassified 
worms is rather This 
ee p ун 
to eliminate possibility of differential soil death- 
r&te—unlees it were algo associated with a male 
preference for lateral roota. 

We are confident that the worms counted as 
neither adult nor female were in fact j 
not corpses. Nevertheless, although show no 
obvious signs of degeneration, it must be admitted 
that it may not be easy to distinguish 
eelworm which has died of natural causes and one 
which haa been freshly killed by the fixative. Aooord- 


intensity 

evidence against a differential death-rate in the host 
as the cause of the trend. ок 
determination is under environmental mfiu 

This work forms part of a programme 
by grants from the Agricultural Research Oouncil. 
I am aleo grateful for & personal grant from the 
Nuffield Foundation in 1958. . 

О. Етгммвү 


Dept. of Zoology, King’s College, 
(University of шыр 
Newoaatle apon Tyne 1. 

Aug. б 


1 Goodsy, Т “Laboratory Mothote for Work with Plant end Sol 
Nematodes” (London, 1949). 


* Ooatembrink, Plantenenattenbntign 
чо! X. Тем. on Medot. Pianto Dienst, 


* Peters, B. G., and Fenwick, D. W., Ga Ау ВЫК 86, 354 (1949). 
t Jones, Y. G. W., personal communication (1964). 
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Eradication of Venturia inaequalis (Cooke) 
Wint. 


Тин control of apple soab or black spot, caused 


by Venturia € 


machinery 
control of the disease can be achieved in normal 
seasons in New South Wales, but the oost of the 
control programme is very high and heavy losses still 
oocur under extreme infection conditions. 

In 1987, Кей» and Pahniter! reported failure to 
eradicate the disease by attempting to break the 
oyole of fungal ышы with autumn foliage 
sprays of copper — lime — arsenite mixtures and with 
& late-winter ground spray of ammonium sulphate. 
Binoe then many attempte have been made to break 
oce Tue cde О ее 


of hitting all fallen leaves with 
the chemical and to the moompletely eradioant 
action of some of the chemicals used. 

The use of eradicanta in the pre-leaf-fall period 
to prevent the fungus entering the saprophytic phase 
has reoeived muoh less attention, and consequently 
в re-investigatian of this aspect was undertaken 


umerous reports, such as thoee of 
of Marsh‘, its outatanding fungicidal ability and low 
e at low concentration have been streesed. 
1952, Byrde et al.‘ reported the successful use of 


y in preventing 
. on apple treea, thereby demonstrating ita 
extreme eradicant action and non-phytotoxicity. 
In late autumn (May) 1953 at Orange, New South 
Wales, ув of phenyl merourio chloride (0-3 per 
cent), orophenate (0-5 per cent) and 
i dA v eagle (0-5 oent) were 


leaf burning and leaf rolling, but did not damage 
bark or buds. The other two materials caused no 


injury. 

Two weeks after spraying, when the foliage waa 
falling freely, samples of leaves from each treatment 
and unsprayed leaves were collected and allowed to 
over-winter under orchard conditions at Orange. 
iac Oe гризе eae касад 


t weekly i 
Mone eir eda metr шш 
ined by intensity of ascospore discharge in the lab- 
oratory: 

Ta tise UGGS Dave perithecia were БЫА 
ascospore discharge commenced in late September, 
rose to maximum intensity in early November, fell 
away quickly at first and then gradually, until it 
ceased at the end of January. 

In the leaves yed with phenyl mercuric chloride, 
ie antares реп а жак Баас and frs those 
ossia ncn ago T eae E 
charged during the testing period (October 2- 
December 31). Both discrete and diffuse scab lesions 
were observed on most of the leaves, and the absence 
of perithecia suggests that the was killed m 
the sub-cuticular stromatio layer before the initiation 


of the saprophytic phase. 
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Sodium dinitro-o-creaylate caused a oonsiderable 
reduction in effective perithecial development, and 
this was reflected in a low rate of discharge of 
ascospores, . 

Perithecia were plentiful in the leaves sprayed 


discharge reaching peak intensity 
in mid-October. The rate of ascospore discharge 
was greater than from the leaves sprayed with 
sodium dinitro-o-oregyl&te but much leas than that 
from the unsprayed leaves. 
Further investigations have been undertaken this 
&utumn (March-May) to determine the minimum 


-- ednoentration of phenyl mercurio chloride for eradica- 


tion of Venturia masqualis from infected apple leaves, 

and to test the possibility of eradicating apple scab 
from heavily infected isolated orchards using phenyl 
mercurio chloride’ at high concentration immediately 
after the completion of harvesting. It is hoped that 
this eradication measure will also eliminate the 
fungus from infected bud-soales, a source of inoculum 
demonstrated by Case Smith e£ al. to be important 
in the disease oyale. 

Full details of the techniques employed and resulta 
obtained in these investigations wil be published 
elsewhere. - 

I wish to thank the field horticulturists of the 
N.8.W. Department, of Agriculture who are assisting 
with these in tions, and Mr. E. O. Whittaker, 
fruit officer Sp mies in particular, whose 00- 
operation in applying the sprays and forwarding 
sub-samples of leaves made possible the initial 
investigation. 


Biological Branch, 
Department of Agriculture, 
Bydney. July 21. 


9. W., and Pahm:ter, D. H., Abe. їп Phytopathology, 87, 188 


* Fıtzgıbbon. ML, Fruiigrower, 178, 2710, 141 (1048). 
* Marsh, R. W., макыл HOE Ша ende ee ыз). 
* Byrde, R. J. W., Orowdy, 8. H., and Roach, F. A. Asa. App. Biol, 


К. Е. Ноттон 


1 Kel 
(1 


89, 581 (108%). 
5 Ома Smith, W. Olga, J. Dep. Agrie. 
Wyo: Р. Нало, Е. d m e 


Concentration of Potato Root Diffusate 
by Vacuum Distillation 

PoraTo root diffusate, which is the liquid obtained 
` by leaching: growing potatoes with water, has long 
bean known! to contain an active factor which causes 
the larve to emerge from eggs contained within cysts 
of the potato root eelworm, Heterodera rostochiensis. 
Binoe the War, considerable research has been carried 
out in an attempt to ascertain the chemical oonstitu- 
tion of the active factor’. At normal roam tempers- 
ture potato root diffusate is extremely unstable ; 
hence the diffusate is stored in refrigerators, where 
it remains relatively stable for a considerable time. 

Some method of concentrating the diffusate was 

ive because it was becoming increasingly 

cult to store bulk quantities of diffusate in re- 
frigerators. The convenience of storage was the main 
reason for concentrating the diffusates, but other 
factors are also of importance. 

Dilutions of the concentrate oould be used for & 
large number of assays at the same time, hence ensur- 
ing that each experiment reveived the same hatching 
stimulus and thus removing one diffleulty normally 
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enoountered in eelworm aseay. Moreover; tho gradubl 
decomposition of & sample of root diffusate oan be © 
corrected by concentration and subsequent redilution, 
There is no reason for supposing that concentrated " 
root diffusates differ from ordinary samples in their 
rate of decomposition, so that while tests are being 
carried out on their relative stability, the concentrates 
are kept as 8—4° С. 

It was decided to 
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the concentrate by 


vacuum distillation at 5° С. anda of 1 mm. 
; the water which distilled was collected аф 
— 20° O., until the volume i in the stil was 


between 1 and 4 per cant of the original. In some 
samplæ further concentration was effected by freeze 

. Afterwards, dilutions were prepared for 
ian cad assay во that concentrations lay on a 


ais dowel that 90-95 per cant of the active 


the original sample. A rather greater 1088, 

Rar к силе wits Mie freue QUA meter. 
For all samples in an optimum hatoh 
was observed (Table 1), conftrming the suggestion by 
Calam e£ al.*. For concentrations higher than that 


which produce the optimum hatch, fewer larve 
шас. from the cysts. Thus two widely spaced 
concentrations of the hatching stimulant produce 
smuar hatches, and this introduces complications 
into the bioassay of this substance, for which no 
chemical assay is as yet available. . 


‘Table 1. Риасиичлва Натон or Lacy FRON Over 











Tt is not yeb certain whether the reduced hatch’ at 
higher concentrations is due to inhibition by -soil 
nutrient salts or to the root diffusate factor itself. 
Recent in which the potatoes, grown in 
silver sand, are leached with distilled water, suggest 
that the inhibition is associated with enhanoed 
concentrations of the hatching factor. 

N. G. Нат. 

College Field Station, 

Sitwood Park, 
Sunninghill, Berks. Aug. 5. 
1TriMtt, М. J, J. Heimiuth., 8 (1), 19 (1980). 
Geis O „Вано, Hu аа ТОШ, o ee АРЫЗ 
* Fenwiok, D. W., J. HelwsintA., 98, 37 (1961). 
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Augmentation of Wool-growth by I-Thyroxine 
and Tri-lodo-thyronine In Sheep . 

Tum photoperiodic response giving increased wool- 
growth in sheep! having been demonstrated, we are 
now endeavouring to trace the mode and function 
of this response. Ове MOM o e CM 
DEE CEREO O S shia aa д 
of hormone-replacement thera, This required ths 

ав a working h that the pituitary- 
scosptenne л а working hypothesis that i odio treatment. 
80 as to increase the output of the various hormones 
known to be associated with it, resulting finally in 
an increased rate of wool-growth. The availability 


LI 
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Ur drm suited the uunber wide eodd be 
used to three. 

Ten mature Oorriedale ewes were randomized on 
a live-weight basis into four groups. They were 
housed in four adjacent pens of the same shed, each 
pen containing a complete group. Exactly the same 
standard maintenance ration of concentrates and 
chaffed lucerne hay was fed daily to all groups 
throughout the experiment. This reeulted- in main- 
taining the body-weight of the control group fairly 
constant until shearing in mid-October, when, as 
would be the weight of all groupe fell by 
the weight of wool removed, that of the control group 

constant thereafter. 


ected subcutaneously 
als oo eee ae (b) tri- 
iodo-thyronine Injected subcutaneously as an aqueous 
solution totalling 80 mgm. per ewe over the period ; 
(c) anterior lobe pi extract administered 
orally in pill form, totalling 02$ grains of desiccated 

substance over the period. 
The method was to use a dose-level above the 
iological range to some extent indicated by 
"в use of thyro-active iodinated casein’, 
until definite biological activity had been established 
by a sharp loss of live weight amounting to about 
8 Ib. per ewe. The ing doses were then spaced 
ко as not to bring about в further alteration in live 
TOE Seas e pert 
wool was clipped from similar 
areas of skin on each sheep, clean scoured and weighed 
dry. The dry weight of wool clipped fram each ewe 
in any one month was then expreased as a ratio 
of the same ewe's monthly production from the same 
area of skin during the previous Deoember-January— 
February period, when nutritional conditions were 
identical for all sheep. Thus for each ewe the wool- 
growth curve в% its maximum’, is used as a standard 
to which subsequent ion oan be related. The 
means have been plotted in this manner in 
. 1, which in addition shows the period when the 
а ыы 

o 

‘During the period, the increases in wool-growth 
obtained from the thyroxine and tri-iodo-thyronine 
ee It 
will be further noted that cessation of the injections 
resulted in a return to the normal curve of the oon- 
trols, with which wool-growth conformed thereafter. 
The obvious failure of the anterior pituitary extract 
to produce any effect on wool-growth may be ex- 
plainable in two ways : (a) it has not yet been possible 


HORMONE EFFECT ON WOOL GROWTH 
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E AE EELE EAE dis Goonies aaa: 
factured ; if this was, as appears likely, ox pituitaries, 
then jt Gould Бе posible for the shep injected with 
this substance to produce an immunity, thus prevent- 
ing any biological action taking place, or (b) the dose- 
ша ое шшш core eee 
of oral-administration. 

These experimenta 
be reported more fully 

Thanks are due to the University of New Zealand 
for financial assistance and to Glaxo Laboratories, 
Ltd., for their active interest and оо tion in 


00-opera& 
supplying the l-thyroxine and tri-iodo-thyronine 
D. 8. Harr 


are being continued and will 
elsewhere. 


‘Agricultural College, 
University of New Zealand. 
Lincoln College, 


. Christchurch, New Zeeland. Aug. 8. 


1 Hart, D. B., Nature, 171, 133 (1053). 
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Sulphydry! Groups in Wool 


A METHOD for the estimation of sulphydryl groups 
in hair and other insoluble protems by means of 
the specific sulphydryl reagent, 1-(4-chloromercuri- 
phenylazo)-naphthol-2, has recently been rted 
by Scott and Flesch}. In this method, the hair ів 
pulverized, treated with water at 100? or an aqueous 
solution of a swelling agent at 40° and sbaken with 
a solution of the reagent in amyl acetate, the decrease 
in concentration of the reagent in the amyl acetate 
layer being measured colormetrically. 

A modification of this method is in use in this 
laboratory to detect and estimate sulphydryl groups 
in wool. The colour reagent is dissolved in formamide, 
which swells the fibres sufficiently to allow penetration 
and thus avoids the necessity of grinding up the wool. 
Bulphydryl groups may therefore be detected by the 
orange colour of the fibres after washing ont excess 
reagent, and an approximate measure of the oon- 
centration of these groupe may be obtained by 
observing the decrease in intensity of colour of a 
standard solution of the reagent in contact with a 
known amount of wool. In practice, a кее ond 
50 mgm. of wool of known moisture content is 
mechanically at 30° with an s iate volume of 
a formamide solution of the reagent containing 
4 mgm. per 100 o.c. The rate of reaction is rapid at 
first, but slows down oonsiderably until after four 
The doutes it has reached a amall, although finite, value. 

oted below refer to & reaction time of 
i days dec ends thus probably t minimal valuee. 
All the untreated wool ھم ف‎ 


tein sutphydryl groupe, although samples pretreated 
with a merourio chloride solution to block sulphydryl 
groups do not abeorb the reagent. 

To standardize the colour reagent, an amyl acetate 
sohition was allowed to react with a known amount of 

thione®’. The solution in formamide could not 
used because the coloured derivative of glutathione 
is soluble in this solvent. 

It has been found that, for a typical South African 
merino wool, the average concentration ‘of sulphydryl 
шор ia шова P en o ee There 

not appear to be any reliable values for the 
ydryl groups in wool that can 


The distribution of 


а diet ade- 
quately supplemented by oop- 
per sulphate, as in earlier 


the root. Fig. 1 shows such a 
staple of merino wool after 


oolour reagent for three days. 
The -defloient' section 
has an Intense orange colour 
which tends to decrease to- 
wards the tip, possibly owing 
to the effect of wee 
on the sulphydryl groupe, 
a olear line of demarcation 
separates this section from 
the ‘normal’ section, which has a faint orange 
colour. The rather short length of the ‘normal’ 
section in Fig. 1 was dus to felting of this section in 
formamide. 

The average concentration of sulphydryl groupe 
was found to be 20 micromoles per gm. in e ud) 
deficient’ wool, excluding the 10 
micro iue du A onl ork Ll edis 
staple. It is known from the nitroprusside test for 
sulphydryl that the region of intense чоныш 
in the wool f Те аа тапён greater’ 
copper-defloient sheep than іп normal sheep, ough 
this test gives & barely perceptible colour for ‘ 
deficient’ wool that has emerged from the follicle’. 
It now appears that the conversion of sulphydryl 
ңе ы он кы со ик 

deficient’ than in ‘normal’ wool, and this may help 
to explam the relative weakness of this wool (cf. the 
resulte of Palmer* on wool hydrolysates). 

Experiments aimed at inoreaamg the rate and 
degree of penetration of the colour reagent into wool 
flbrea are now in progress. It haa been found that 
penetration is complete in & few hours if the fibres 
are first supercontracted in hot aqueous phenol’. In 
this case, however, about twice as many sulphydryl 

are detected, the origin of which is under 
Investigation. 

I wish to thank Dr. P. О. Carman for advice in 
this work, and the South African Wool Board for 
& fellowship. This communication is published with 
the iion. of the South African Council for 
Scientific and Industrial Research. 

° R. W. Вовінт 
National Chamioal Research Laboratory, 
South Afrioan Council for 
Bcientrfic and Industrial Research, 
Pretoria. 





1. Light-coloured 
pierre at peers 


1 Solenca, 119, TO (1954). 


US ae on ere UM ME 
. Flesch. 


* Private communication from Dr. P 

1 Pul. Ima. Test. France, 80, 255 (1051). 

Oe Wa ee 
1946). 


+ Palmer, В. O, J. Agric, Bet, 89, 265 (1949). 
т Zahn, Kollod-X., 118, 157 (1049). 
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Pelvic Relaxation in Sheep 


PurviO0 relaxation in pregnant females has been 
studied for several species of small animals and for 
primates}. сарсана investigations on the 
hormonal control of this process in mice and guinea 
puru corn Кешш ee 
iterature. Less attention has been to this 
gepest оГ ا‎ phjmiology m animals. 
ee eee at Ruakura on pelvio 
relaxation in sheép. TEILS 
&re imporiant in the understanding of Pee. 
ынша сш and, 

To obtain a clear 
which take place in Palio rion of tho pregnant 
ewe, sixty animals have ughtered. Dissected 


jointe a a soft tissues. In 
there was no relaxation in the pubio symphysis at 
of the sacro-iliac joints and of 


or immediately after, parturition. Regreasion of these 
joint changes was incomplete in some cases even 
three months after lambi For a total of twenty- 
five non-pregnant ewes ed just before the breed- 
ing season, movement of the sacro-iliao jointe was 
barely le. No loosening of these jointe was 
found m cestrous ewes. It was also found that the 
mecro-lumber joint became more flexible with ad- 
vanoing Soft tissues such aa those 
attaching the reproductive tract +0 the birth canal, 
and the muscles and ligaments of the perineum, also 
‘relaxed’ 


same stage of gestation, both in the sacro-iliac jointe 
&nd soft tissues. 

The‘ dissected pelves of two full-term cows and 
one sow showed relaxation only of the saoro-iliao 
jointe. 

In & preliminary experiment on the hormonal 
control of pelvic relaxation in sheep, four spayed 
ewes (spayed two years previously) were injected 
with 10 mgm. of disthylstilbcestrol daily for five days. 
Two of these ewes were then injected, on the sixth 
day, with 650 a.r.u. of ‘Releasin’ (relaxin) (kindly 
supplied by Dr. Roberts L. Kroo, Warner Chiloott 
Research Laboratories, Morris Plains, New Jersey). 
All animals, i one untreated spayed ewe, 
were killed and dissected twenty-four hours later, on 
the seventh day. Їп the four treated ewes quite 
marked loosening of the васго-Піво joints and the 
sacro-sciatic ligaments occurred, equivalent to that 
found in ewes four months in lamb. The joints of 
the relaxin-treated ewes were no looser than those 
injected with stilbwstrol alone. No measurable 

took place in the soft tissues. 

Investigations have shown that cstrogen and 
androgen oan first be detected in the urine between 
үмүтү на тегаи уйрен) pro- 
viding indirect evidence that hormones are closely 
involved in pelvic relaxation in the ewe. 

In the experiment on spayed ewes described above, 
loosening of the васго-Шас joints was caused by 

io stimulation alone. However, further work 


' ig necessary to study the role of the relaxin hormone. 
Preliminary 


experiments have ahown that a sub- 
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stance with relaxin-like activity is present in pregnant 
ewes’ ovaries, and in very low concentrations in the 
blood serum. Interaction of cwtrogen and relaxin 
may be necessary io effect marked changes in soft 
tissues at different dose-levels than those used 
here. 


The mode of action of relaxin a 

mar different species. Paro io 

for extensive study of the карик Dliysiology 
of thia hormone. 


No. 4439 


Е: G. Basserr 
D. 8. M. PELLIPS 


I Ruakure Animal Research Station, 
р Department of nl mE 


3 Нат, F. L., and Yarrow, M. 
Academic Prem, Inc. N.Y. 


л аана ара Hormon SCR и. 
* Bassett, Н G., Бете, О. K., and White, Ш. P. (In the prosa). 


Tolerance to the Maize Rust 
Puccinia polysora Underw. 


Тин maizo rust disease Pucoinia polysora Underw 
was observed in Nyasaland again in the 1953—54 
season, ita first appearance іп the country 
been in the 1952—58 season. Аф the Agricult- 

sale Staal Station, Lilongwe, a replicated trial 
was carried. out in which the use of а fungicide spray 
"Blitane' (xine ethylene bte dithiocarbamate) reduced 
the incidence of the fungus on the maize on sprayed 
plots as compared with hose which were unsprayed. 
All plots were split into three varisties : (а) an 
open- 
(c) an unselected local native 


However, the yield of the hybrid was reduced E 
Thus there are clear indice- 


The tolerance of the local varietiese—which yielded 
much less than the hybrid even when the latter was 


ps P ауе 
betng more highly selected IB 
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А Method of rearing Individual Trombiculid 
7 Mites in the Field 


«TEM taxonomy of the Acarina Trombiculidae 
requires stabilizing by the study of the non-peraaitio 
post-larval stages. Fewer than sixty nymphs and 
&adula are known out of more than five hundred 


with absolute certainty. 
nymphs from engorged larvw are widely known and 
practised, but a single host often carries several or 
many species of chiggers, and taxonomic studies make 
it necessary to identify each nyn by reference to the 
cast larval peli. Although is practicable in the 
laboratory, ib is ditis o do ia the fiald 
especially when moving from place to place, because 
emerge. 


expeditions in Borneo and ya. 
I$ has also been used for rearing nympha of related 
families of mites. 15 is worth noting t the larval 


mounting 

they are often of more permanent value than mounts 
of actual larvæ themselves. 

Collection of engorged larva. Techniques must be 

modified for every occasion to suit local oonditions 


and requirements, such as the need to preserve skins 
of hosta intect. It is economical to allow 


of infested skin, are placed in water in cavity blocks, 


or are $o the oorks of 2 in. x 1 in. tubes, 

and overnight for larve to become detached. 

Engorged larve are then selected for Full 
t ig not always to allow 


), obi 
on water in cavity blocks or Syracuse dishes and the 
emergence of nympha awaited—the nymph usually 
sinks while the larval pelt remains floating. 
Rearing in tubes. Use stout round-bottomed tubes, 


oe ee lengths of tubing corked at both ends, and 
Bott ber corks; в good size is about 35 mm. x 


floating in 
The corked tubes are 


vale: in aao leaks fora few days aid 
become 
ab intervals. When в 
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have mounted a batch of larve from the same host. 
If fuhgal growth proves troublesome, it may be 

down by a trace of merthiolate. This is preferably 
iotroduced after the larva has akinetic. It, 
or & trace of formalin or spirit, may be introduced 


as а routine to the tube after removing the 1 if 
the larval pelte are to be kept indefinitely a 
an to mount and study them. The 


comments of other workers who use this technique 
would be greatly appreciated. 





J. R. AUDY 
M. NADOHATRAM 
. Institute for Medical Research, 
B ваа чаш 
zs Malaya. 
Oct. 18. 


Presence of : а Peritrophic Membrane in 


Diplopods 
od eit ae ee e um a 
reported in the midgut of the following olaases of 
mandibulste r On; hora, Crustacea, 
Insecta opoda}. ` Ib has nob been reported 
‘In the Diplopoda, although Randow* stated that the 
brush border of the midgut epithelial ‘oells may 


, eridae), olydesmus 

1 Y midae) and 
Choneiulus palmatus (Blaniulidae). The presence 
of a similar membrane has inferred from 


sections of the midgut of Polyrzenus lagurus 
olyxenidae). In none of these is there an ceophageel 
valve; it is therefore inferred that the 


, brush border has been observed in O. ptlosus, О 
< punctatus, G. marginaia, P. 7 and О 
palmahis Furthermore, in G P. : 


identifloatians. 


Barry Mason 
OWEN Оп.вивт 

Merlewood Research Station, 

Nature ^ 8 
G Sands, Lancashire. 
Aug. 27. ` 

1 Waterhouse, D. F., Nature, 178, 676 (1953) 

* RHandow, ЖШ. £. wim. Zool, 128, 534 (1024). 

1 Campbell, F. L, Аял, ЖИ. Soc. Amer. 82, 401 (19059) 

* Wigglesworth, J; B., "The PIRA of * (Меп, 


Acceleration of E їп M ды 
: Chrysanthemums by Removal of Apical 
Sections of the Stem 
-Vinoe and Mason! have reported recently that 

unvernalized Chrysanthemum 


shoots by ан of 
the stated oonditions the main apex did поё bud for 
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& further four to six weeks. They suggest 
inhibitory effects from the main apex are 
for the failure of unvernalized plants to b 
However, in variety Sunbeam it is in fact quite 
unnecessary for the main apex to be removed in 
order to obtain budded laterals. This observation 
was briefly mentioned in the paper referred to by 
Vince and Mason’. 
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that 
le 


Fi laterals in the presence of a vegetative 
main apex appear on plants that have re- 
ceived a alight of vernalization. In s recent 


experiment, four out of four slightly vernalized planta, 
and twelve out of twenty-four inoompletely de- 
vernalized plante whioh failed to bud with their 
main ше» produoed flowering lateral shoote. The 
entirely unvernalixed controls remained vegetative 
at lateral as well ав main spices. A photograph of 
suoh planta a manuscrips awaiting 
publication in the Journal of Hwperimental Botany 
oe with the de-vernalization of the chrysanthe- 


Аа тарана ile ансат iepeld of Viae 
and Mason’s results, it may be mentioned that no 
evidence has been found for translocation of either 
positive or negative effects in grafting experiments 
between vernalized and unvernalized 

WwW. W. Scnwana 

Research Institute of Plant Physiol 

Imperial Oo of Science and Technology, 
8.W.7. 
Nov. 4. 


т mee, Du e а T. Жайге, IM, BiT (1964). 
з Sehwabe, W. J. Вар. Bot, 1, 320 (1050). 
? Schwabe, W. J. Bag. Во. (in the press). 


Zoological Nomenclature 


Notion is hereby given that, aa from April 22, 1955, 
the International Commission on Zoological Nomen- 
clature will start to vote on the following cases in- 


volving the possible use of ita plenary powers for 
the specified against each entry. (1) Renier 
[1804] P 


question of validation of four 
generic names ( ; Oorebratulus ; Polyotior ; 
Soolizedon) published in; (2) Renier [1807] Tavola ; 
eaiion of validation of віх generio names (A 
а; 7 ; Tuba; æ (Aglaja i 


io and specific) given 
Ammo on of ; (4) Notropis 

Raefinesque, 1818 (CL Osteichthyes), determination df 
gender as masculine; (5) ORelonicoras Hyatt, 1903 


(OL Cephalopoda, Order Ammonoidea), designation 
of species for; (6) Argus Bohadech, 1761 
(CL ), retention of status for the 


to 


ym of Argus 

1882; (7) minimus Miller (J. B.), 1826 

Order Dibranchis), 

validation of. A proposal for а ‘Declaration’ banning 

names based on aptychi of ammonites is also being 
made. 

Full particulars of these cases appear in Part 9 of 

Volume 9 of the Bulletin of Zoological Nomenclature. 

Comments on the above cases should be sent to me 


аз Boon ag possible. 
Faancn Hawwa 
` (Secretary) 
28 Park Village East, : 
Regent’s Park, 
London, N.W.1. 


f 
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FORTHCOMING EVENTS 


(Mestings marked with an astoribh * are open to the public) 
Monday, November 29 


No. 4439 


Tuesday, November 30 


OoLLEGR, LONDO: the * Theatro, Gower 

Suse Тозо, WO) t L18 pan DF B. A. Rowley : “Pryobology 

TwmrrFUTION Отүп, HWGrWEuAS (as Great Btrest, West- 

minster, London. BWI at 5.30 p.m.—Mr. : “Pre 
семей Unita for Short open trot ney Bae 


Boyan IXETITUTE O Spese ape ашкы fate (ють meeting 
with the Bm Joni Gass Gouteas Boc, at Bir sone 


CHO CAL 
Саза treet, London, H.0.3), ab 6.30 рт. "г, M. А. 
Pila: ушыш One o ebah ш m Agriculture", 
Y, PHTEICAL METHODE UP 


London, 
CX eM ү ILE кезк са орна 


for in Determination 


Macnee December 1 


miom Ducane Rood, London 


Road, London, KA hi 
n the 


Мойка] 
2 p.m —Prot. J. N. David- 
Biochemistry of the Nuoelo 


of Sub- 
B. Atkinson Memorial Leeture). 


д родите пе ARTS: (a$ дона Adam 8 
wes, at 230 p.m.—Mr. J. N. Dean: 
marine Telephone Cable" 


INSTITUTION 0 WOD at RUD ONES, RADIO BMTOM (а$ Savoy 
Place, ON O3) at 630 pam AR. H. Page and 
Monktesih : Vertios] Radwmtion Patterns of "Wave 
Baling A t 

BOOIETY POR AKAT Y meeting with the 


the Chemical Booety, Burlington Н Piccadilly, London, 
ai 7 pum. Booting On "Мейо for ie Ghemioal Determination of 


веат от W ab 730 Daorson Mocking on 
p-m.—-. 

Research on Bir Arehibeld 

Dr. D. B. Fry, H. O. Cherry and Prof. В. C. Oldfield: 


aa aa December |—Thuraday, December 2 


Аир Steen Tareerore (in алвосѓа от with the INWTPrUTR OY 
машта, м Chur Hou, Westminster, London, 8. W.1)—8ymposrum. 
"Powder Metallurgp^.' 
Woks eee 
А+ 9.45 a.m.—Dtscomtion on in Group 1: “Manufacture, 
Б enl Tote er eae p 
As 215 pm Гасанов on Papeis їп droup $: “Principles and 
Oonirol of Compacting and Sintering”. 
Thursday, December 2 
At 9.50 a. m.—Diwoumion on Papers in Group 3: "Manufacture 
and Properties of Structural Engineering Components”. 


Ab? Disorssion on In Group 4: “Powder Metallurgy 
oc tien aluna Poeni. Maler. н 


Thursday, December 2 
Оттам Loxpox (in the Antoniy. Theatre, Gower 
troct, W.O.1), at 115 r. . Arkell: “The 
ciel Ва OF Аеш Heyy". Ур 


doe ROET OF ARTA, OPE RAL 


BBOTIOX 
Ыт Азар, госдоп, у сау об, EL ed pm. 


at John Adam 
. J. Grenfell 


or LONDON, VATA ÀUEDIQAL FED- 
Keppel Кей London, W 0.1) e "Dr. Pitt- 
‚А m.—Dr. 

: ‘ormones”. РА of lectures on ‘The 
Satentifie of Medyune'".)* 

BoaormTY or ORHNENICAL re re BoaD AND BUILDING MATERIALS 

11 Urs De ers Street, London, iun qs Ir. D. 0. 

vO a pam. 
Broome : Properties of Bltumens as used m 
Mastic Карый”, 


IxerrruTM oF METALS (jomi meeting with the Онимтслт, ENGINEER- 
ING GROUP of the Sodmery or CHENICAL IKDUWTRY, at the University 
Qhern{oal Woodland Road, Bristol), at 630 p.m.—Dr. 
A. В. Hardmg: ‘ of Alloys”. 


a ter M ор Ризици эр тин Окы осиет (otat mesimi 
The University запонки ас at pa pm PC Р, J. Flory (Goel 
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ANKE ro ax ра Н. XC Ste Caco: 


logical Work of the 
CHENIOAL e теа Houe, Ришу, Londo, 
WO AE 30 pone ай 87 


Friday, December 3 


THE Hisroxy OF SOUENCHA, PHY OY 
sity, ev tage res Dro WU ow Fone Тае Опе. 
of Anmmal Beha Heel oie, i 

BOTAL (i$ t1 Albomaris Street, London, W.1 
9 pm—f Hinton, F.R.S.. “Industrial Power жең 
Nuclear t 

vie O igit 
Torbo бопитт OoUNOIL viae E peo M Ro Morum: 
Plus Bound 1 ind Birdak.a 


APPOINTMENTS VACANT 


ws аго invited for the following appointments ou or 
mentioned ; 


APPLICATIONS 

before the dates 

LBOTURER от ASSISTANT LECTUXNR IX OLIXIQAL PARASITOLOGY 
in the Vi hay Reo the Hague: aud bosses The Univer- 


mty, Brmtol (November $0). 
ise tn tad M RAE RAT 
WENT on bee behsviour—The Rothamsted Expermmen 
Staion, Harpenden, Herts (December 1}' 

ABSINTANT IN THE DXPARTuUNNT OF PHYEIOS, for dutles 
bio мй involve шеги uisa in redo reset in 
iin University College, Singleton Park, Swansea 


Ошка, Ani? БИКЕ oe (2), getty! 
Nee romaine, ett Но ee ge 


Шев р alae рашаан! 
áuihoriy, Winaley Street, йрн We WA, ir тошо NAT/S41 ено 


Lan Ae modal чинаган) AT. TEN, 
the fowl as ое ын лашу 
eu, Сола Bulang, 15 Де п 


studies of soil эл 
egetable 


Биков Lecrvane (with an appropriate honours degree 

PHYEIOS iy ia іна at the RN ie Darinou Tha 
AKD 

vil Berne Oommisnon 6 Burlington Gardens, London, 


4307/84. (December 1 
with H.B8.0. (solenos equivalent) in the Minktry of 
io est ta mcrae ЫН Dein at, 


experience in AND METALLURG 
ai Bio opa Dara Mairie S EE ETA 


biochemiiry ot organic 

алы experience TO THU саца. 
Моо] Besearsh, Tie ¢ y», 

with an honours degree In 

х ebemistry ое bio- 

and with posigraduate research ex- 
PXNEHEYATION AMD TRANSPORT, 


and ton, 
omebush, N.S.W., Australia, investigations fn the of mero- 
Е А Initially studying the effecta of The 


Bolentifio Liaison Office, 
ET ele Kingsway, London, W.0.2, quoting 300/150 (Decem- 


Влжалвон FALLOW th ех, enoe In wind-tunnel work) 
m p adis ais to design new 


, The 


or 
University, Nottingham (Janvary 8). 


) IN THE POLTAN POLICE 
—The Searstary, Room 139, Now Bootland Tart Londone wl. 
Om E 


, oc m 
N , 60 smal team the strocture of plant 
олаг А кешу, 


, Hxperunemtal Officer 
. grade bee d aie ai a pierde wiid a go DS 
measurement of very sbort Ema tater 


ab least Higher Oertîfloate 
) ти тна NUOLNAR PHYNIOS DIYIKION 

tramita dons — Batablish- 
Atomio 


and National Service, Teohnioal and Scientific Register Я 
26 King В London, 8.W.1, quoting 
i dn (ute a dint of eon lass honours 
Tx THE HAST AFRICAN АСА аии AED FORESTRY 
X, for studies in the Antmal 
Division — roca of атоо Оаа) Greas 
. a asi б aue imho de L e 
physics or qualification, research into 
mechanical an ao a &lioyra— 


metals and 
Berdor Officer, Atomio Wea: “Bescareb. 
Aldermaston, Becks, quoting 273 WGRA. 

Baouerryro Orrico ЫП afiat. ог (seer elise honours 


In physice or interess m 

Troska] probleme) to carry out | арра with 
the, Gesign of шч reactor Untied. Ktngiom .Atomle jHnagy 

, Research Group, Harwell, 

RIOR Broce graduate)}—The Medical Bupertn- 
tendent, County Н Stonehouse, 
ar a Fic rien 
Taies Taconite 


REPORTS and other PUBLICATIONS 
(not inchuded tn the monthly Deeks Supplement) 
Great Britain and ireland 
Balletin No. 140, August, 1054 : 
` (Duxford: Aero Research kc ст тш 
si Ga London бойо of туе and Medis oa bt Teira 
‚1064. Organized and Hdited by В. T. Willi. (Bioohemieal Bocieky 
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fymposa—No. 12) Рр. v--84. (Cambridge: Ai the U 


Prem, 1964.) 125. 04. net. 
Counc 


їшї. Рр. v4-70. Biatlonery Office, 1054.) Bs 
э. of and Industry (Organ, 
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Department of Вопіс and Industrial Research. 
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THE UNIVERSITIES AND THE 


COMMUNITY 


| йез огул кы ee 
lectures and even books on the purpose and funo- 
tion of universities. These institutions, many of 
them of venerable age and with long traditions, have 
had to meet changing conditions, and are indeed 
successfully adapting themselves to the needs of the 
times. In that process, however, they need all the 
suppors which an enlightened public opinion can 
give them. 

A recent book in this field, Dr. Robert M. Hutohins's 
“The University of Utopia”, is partioularly inter- 
esting and has already been mentioned in these 
columns. Dealing with the hazards to education 
arising from industrialization, Dr. Hutchins makes 
it clear how serious may be the consequences of any 
narrow view of education, even at the technical, 
let alone the university, level. He fully recognizes 
the difficulty of making work signifloant in an 
industrial, mechanized economy. None the leas, he 
maintains, like Mill, that the true strength of & 
democratic society lies in the character of ita citizens. 
Indeed, there is much in his book that is relevant 
to the debate on university entrance requirements 
raised by the pamphlet recently issued by the Joint 
Matriculation Board. That pamphlet, affirming & 
belief in the value of the broad-based entry, argues 
that without the protection which such an examina- 
tion affords, the schools, and especially the amaller 
ones, would be exposed to the narrowing influences 
of vocational demands, which could not easily be 
registed. 

There is much support for this argument; but 
whatever the decisions as to where the basis of 
education is to be broedened, it should not be taken 
without а clear conception of what is involved. Like 
the Utopians described by Dr. Hutchins, we should 
first ask ourselves what it is we are trying to do, and 
have regard not merely to the vocational demands 
but also to the implications of education for leisure 
and the purpose of university education, before we 
prescribe ita content. We must, as Sir Charles Morris 
emphasized last spring in his Joseph Payne Memorial 
Lectures on ‘The Idea of University Education” 
(published in the Untversities Quarterly of August 
and November 1954), recognize that there are limita 
to what в university can give in the short span of & 
student’s life at a university. Moreover, if for the 
reasons which Dr. Hutchins, A. N. Whitehead, Sir 
Charles Morris, Sir Hector Hetherington and others 
agree in giving, & university is not concerned to 
impart в stook of information or of tricka of some 
specialized trade, we must be quite clear as to what 
a university should seek to give ite studenta by way 
of preparation for their future careers. 

It is by the influence that it exerta upon the sub- 
sequent lives of action of ite graduates that university 
education will be mainly judged, as Sir Charlee 
Morris rightly remarks ; and the answer he gives to 
the question what can the university do to encourage 
the development of the faculties and capacities by 
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which young people will be able to make the judg- 
ments necessary for their actions and demsions 
if they are to serve their generation as rational, 
educated men and women, is first and foremost that 
it ahould impart a sturdy faith in the power of reason 
in human affairs. It may be taken for granted that 
personal contact between teachers and taught, as 
' well as between students—which not only makes for 
education in living but also contributes to the ability 
to communicate with others—is no leas important 
than the grasp of fundamental ideas. Further, the 
farth in the power of reason and the ability to oom- 
municate with others are not only the essentials of 
an, educated man or woman; they are equally the 
conditions for the survival of demooratio society. 

It follows, therefore, that if the universities put 
first things first and are really carrying out ther 
educational responsibility, they are орое again 
- making their protest against the isolation of man 
from man of which John Richard Green wrote, and 


" > they will at the same time renew that contact with 


the world outside which Mansbridge stressed as so 
important when he was writing of the older univer- 
sities. In serving this ideal, the variation in method 
between university and university in the pursuit and 
exposition of knowledge for ita own intrinsio sake 


> “пау be quite immaterial. Indeed, as Sir Ernest 


Barker has commented, poor &ooommodstion may 
often be a spur to good education; at least it is no 
; obstacle in inculcating the. habit of learning. 

° . But it must be remembered that в university ів 
-also в home of learning, a place where our inheritance 
of knowledge is moreased and kept alive—a place, in 
Whitehead’s words, for the imagmative acquisition 
of knowledge. Sir Charles Morris, pointing to the 
achievements of recent years, remarks that imaginas- 
tion cannot have been entirely atrophied in the 
specialist of to-day in his youth ; but none the less, 
he wonders whether success is to some 
extent being bought at the cost of starvation of the 
imagmation and of élan, Certainly that is a danger 
to which the university teacher could easily be 
exposed, both through outaide pressure and a general 
failure to understand the purpose of & university, and 
through confusion as to the proper place of research 
in the work of & university. 

;., While, however, the vigorous quest for new know- 
ledge is necessary to maintain the vitality of university 
teaching, it ія less certain that the dedicated research 
worker benettta by giving up some of his energy in 
teaching; and there can be no doubt at all that 
many students who are induced to undertake research 
neither profit by it themselves nor obtain resulta of 
‘high importance in their investigations. Without 
restricting entry to a university to anything like the 
extent which characterizes the University of Utopia 
described by Dr. Hutohins, or transfernng to other 
institutions, such aa the colleges of technology, much of 
the vocational education or training at present given 
in British universities, it would still seem worth while 
to reconsider the place of research in university work. 
While ensuring full opportunity for research for the 
university teacher, it might be wise not to encourage 
the undergraduate and postgraduate student to take 
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up research, unlees he shows distinct promise of oon- 
tributing to knowledge or benefltmng significantly by 
such activities. Even for the university teacher, it 
is вв well to remember a Hutohine’s caution a8 to` 
the importance of reflective thinkmg. What a 
university teacher or student needs above all is time 
for reflexion : when other activities, no matter what 


“they are, leave the teacher or student no time for 


serious thinking, the university is missing its mark. 
Here, as in dischasing the educational function of 
the university, Dr. Hutchins’s message for the British 
reader із a waning of the importance of maintaining 
standards. There is little reason for thinking that 
British universities are in any grave danger of 
making excessive concessions to vocational training, 
though the warning is one to be kept in mind, par- 
ticularly in planning the expansion of technological 
and of technical education.  Narrownees of mind, 
inability to take broad views and obtuseness in 
handling other men are more likely to arise from 
over-speoialiration in school, and the preoccupations 
caused by extra-mural pressures may well limit the 
ability of the university to correct such defecta or 
tendencies within the span of three academic years. 
None the leas, the warning is timely, and the way in 
which Dr. Hutchins sets his University of Utopia, not 
merely at the apex of the educational system but 
also against the social background, reminds us that 
the success with which the universities pursue and 
impert learning with imagination, breadth and vision 
depends not on themselves alone, but on the oo- 
operation of the schools and the understanding and 
support of publio opinion. Where support is with- 
held, and lack of understanding circumsocribes the 
activities of the university and infringes Ња freédom 
of investigation and discussion, the lighted torch 
burns dim. It can only be handed on flaming strongly 
when the purpose and functions of the university are 
clearly understood and strongly upheld by the 
community of which the university is part. 


DESIGN OF STEEL BUILDING 
FRAMES 


The Steel Skeleton Ji 
By Prof. J. F. Baker. Vol. 1: Elastio Behaviour 
and Design. Pp. xi+206+4 plates. (Cambridge : 
At the University Preas, 1954.) 425; net. 

HIS is the first volume of а new two-volume 

work by Prof. J. F. Baker on the soientiflo study 
and logical design. of the steel building frame. The 
seoond volume, yet to appear, wil deel with the 
plastic behaviour of the structure and will, without 
doubt, be the more eagerly awaited part of the work. 
Tho present volume is largely historical in ita content. 
It shows, step by step, how the logical attack on the 
problem developed, and what stage has now been 
reached in the study of the elastio behaviour af the 
steel frame. The first nine chapters describe the 
activities of the Steel Structures Research Com-. 
mittee in its seven years of active investigation 
(1929-36) of stresses in building frames. The neces- 
ау of such repetition of published work might well 
be questioned, but justifloetion lies in the fact that, 
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after the bombing of the Second World War, 
relatively few of these reports were in existence. 

The Committee, of which Prof. Baker was technical 
secretary, found the conventional, simple method of 
design to be irrational and inexact. As в result of 
mahy tests on existing buildings, on a specially 
constructed frame, and on labdratory specimens, & 
new and rational method of design was devised. 
Thm method is, once more, described by Prof. Baker. 
In 1986 when it was first put forward as & solution 
to the problem of the steel frame, designers found it 
complex and time-consuming, and discovered also 
that there was no signifloant in the amount 
of material used. The semi-rigid steel skeleton was 
also sensitive to settlement and to variations in 
workmanship and materials, and the new reoom- 
mendations were ignored. 

Perhaps Chapter 14, “The Reoeption of the 

Recommendation”, with ite closely argued and 
critical review of the attempts made to guide the 
designer of steal frame, is the part of the book which 
carries the most vital leason for the engineer. The 
first publication of the Steel Structures Research 
Committee (1931) comprised a “Code of Practice for 
the Use of Structural Steel in Building". This was 
meant to be of temporary assistance to ineers 
until the resulte of research could be made publio. 
It was based, as all codes of praotioe tend to be, on 
current praotioe. 1% looked back while the Oom- 
mittee looked forward. In spite of that, ite terms 
were embodied in London County Council regulations 
and in British Standards iflontion 449, and ib 
controlled the design of steel frames in Britain until 
1948. 

After the tacit rejection of the Oommittee’s 
research by the disregard paid to its recommends- 
tions, a further а T E Id oom- 
mittee of the Institution of Civil Engineers and the 
Institution of Structural Engineers to draw up = 

revised. code of practice which would be more 
эрер to the ргоѓеввіоп and yes embody much 

new knowledge as yet unused. A war-time 
Steel Structures Committee supported this revised 
oode of practice. 

Coming nearer the present day, Prof. Baker 
describes the new British Standard 449 of 1948. The 
new Standard describes both semi-rigid and fully- 
rigid deaign methods—the first official enco b 
for the rational methods reported in 1936. The 
revision, however, does not constitute a real &ooept- 
anoe of the ideas of the Steel Structures Research 
Committee, and Prof. Baker sees in B.S. 449-1048 в 
potential if not & present danger. The B.8.8. 449 of 
the 1980's showed the current practice; the Com- 
mittee pointed the way to the future. В.В. 449-1048 
he quei ee ee ee ee 
firmly on the Oommittee’s It has taken a 
step in an unknown direction. this Standard 
comes up for revision, Prof. Baker fears a further 
step ‘over the edge’. 

e are now & the nineteenth year, since 
the behaviour o the steel skeleton in the elastic fleld 
was first defined, and answers given to design 
problems. At iho Building eecaroh Congress in 106! 
there were signs that the designer is still searching 
for an answer to these problems and perhaps inclmed 


‚ О look at the views of the Steel Structures Research ` 


-Gommittes. This volume, with ite wealth of aciantific 
‚ resulta. and deductions and ita history of a rather 
unhappy and confused chapter in the history of 
structural engineering, comes as a salutary leason. 
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Prof. Baker, perhaps unnecessarily kind to the 
reader, makes the confusion of codes and recom- 
mendations leas confused: by omitting all reference 
to Code of Practice 118 which a at about the 
same time as В.В. 449-1948, and conflicted with it in 
a way which did no credit to the co-ordinating ability 
of engineers. The designer oen learn much from this 
book—much of technical value in his work and much 
of the gulf which still existe between the scientific 
research worker pushing ahead in new fields and the 
so-called ‘practical’ man, too often afraid +o adventure 
where the man of scence has trod. 

As а minor oriticiam it should be noted that the 
British Standards Institution abandoned the use 
of the word “Specification” some years ago. Ita 
publications are “British Standards”. Finally, why 
should this volume be 10} in. high ? It will be a 
physical emberrasament to shelves adjusted to other 
structural’ publications. W. Еїзнив CASSIM 


HONEYBEES AND THEIR 
ACTIVITIES 


The World of the Honeybee 
By Dr. Oolm G. Butler. (The New Naturalist: a 
Survey of British Natural History.) . xiv +226 + 
42 plates. (London: William Collms, Sons and Co., 
Ltd., 1954.) 21s. net. 

ECENTLY a church window has been dedicated 

to the Rev. Charles Butler, whose famous book 
the “Feminine Monarohie" a little leas 
than 850 years ago (in 1608). It is a pleasure to 
review a contemporary book by his namesake, and 
one is tempted to begin with a comparison between 
the two books, which enco: modern progress in 
our knowledge of the ways of the honeybees. Thus 
the older Butler’s discovery that not the queen but 
the drone is the male bee is now generally accepted, 
but his assumption that drones and workers mate 
and the latter lay eggs has been refuted. His opinion 
that the workers "by this sense [of smell] find out 

any strange bee, which is not otherwise to be known 
fon Ын own company". has after several decades of 
disbelief been verified and amplified by recent 
experimenta. Altogether, it appears that progress 
was made by controlled experiments rather than by 
observation alone. 

Dr. Butler’s comparative and evolutionary ap- 
proaches to such subjects as social organization In 
general and to more special topics like swarming and 
communication are, of course, modern features. 

The author’s recently published discovery of a 

queen. substance’ and of some of ita properties form 
de he. bonis most orgmal part. This somewhat 
fagrtive substance may be a part of the waxy 
covering of the queen’s body, or more probably of 
the volatile solvent in which the wax is believed to 
be secreted. A small number of the workera of a 
colony obtain queen substance by licking the body, 
particularly the abdomen, of ther queen and then- 
offer food to other members of ther colony, thus 
widely distributing some of the substance. So long 
-as sufficient queen substance 18 in circulation, the 
bees of a colony are as & rule m a state of organized 
activity. But when the queen ia lost or becomes 
enfeebled, disorganized restlessness аа 
after ө few mmutes, and regulatory 
the: Wullding орава dunen ЕШ. tha 
еа 
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after & few hours or days. On the other hand, super- 
i que M TUE EE queens, which 


queen 
5 colony, and it is probably the relative 

af hie арене wild scere E the SE eod 
toleration of the young queen and thus in swarming. 

The work of other bee-workers which Dr. Butler 
has inoorporated in the text is necessarily restricted, 
but the emerging picture is on the whole correct and 
well balanced. An error concerning the sun orienta- 
tion of bees occurs on p. 199; a ascen М 
apparently demonstrating that bees trained to a 
feeding place in sunny weather and afterwards caged 
and kept there for an hour return in a wrong direction, 
за е зоа байт on, ars probably wrong More 

reoent experiments by Meder, referred to by v. 
Frisch in 1952, indicate that captive bees—like any 
other bees, but unlike ante—take the daily move- 
ment of the sun into account when they use it for 
orientation. 

The author is to be congratulated on the exquisite 
photographs—eighty-seven in black-and-white and 
two in colour. For readers whose appetite has been 
whetted, a list of books is furnished where references 
to the original literature and the description of 
Уе учи it و و‎ There are author 
and subject i H. KALMUB 


LOGARITHMETICA BRITANNICA 


. Logartthmetica Britannica 

Being a Standard Table of Logarithms to Twenty 
Decimal Places of the Numbers 10,000 to 100,000. 
By Dr. Alexander John Thompson. Vol 1: Num- 
bers 10,000 to 50,000, with a general intro- 
duotion. Pp. xovii+Tables. Vol. 2: Numbers 
50,000 to 100,000. 


Briggs’ publication of the Aritimetica thre. 
1624.) (Cambridge: At the University Press, 1952.) 
£8 8s. net the set. 
HE invention of by John Napier and 
Hc a ы the number 10 as bese by 
Henry Briggs have led to tables which have been of 


minating in the familiar tables to four, five or six 
decimals that are in everyday use. This is, in fact, 
dg eas e a EE MU 
by concentrating on fewer figures. 

Hm n e ee атчан 
machines has diminiabed the need logarithms 
among professional computera, but many remain 
аа зе капше чыын ar E 
ment is i lo; these workers mainly need 


The logarithm 

ters, for it remains & function in its own right, and 
К applications quite apart from ite employment as 
a method for converting multiplication to addition, 
and other calculations. Certainly, ва а funo- 
oe ee рга ee 


which arises alongside Ha gest coe uad 
hyperbolic functions; ied ui 


NATURE 


. December 4, 1954 


two is simple, and evaluation for an arbitrary argü- 
meni is rather more easily carried out with common 
logarithms. There exista, then, а need for a funde- 
шиа! table of logeritbras, whioh shall 
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оао ваи Thompson meets 
this requirement for a definitive table іп a remark- 
able manner. The only other tables of comparable 
extent—giving the logarithms of a hundred thousand 
numbers or more—whether to base ¢ or base 10, have 
fifteen decimals only, and none of these makes full 
provision for interpolation by differences. Thompson, 
in his tables, gives twenty-decimal logarithms of all 
integers to 100,000, together with second and fourth 
differences—all that are needed for interpolation. 
The introduction discusses very fully the various 
ways in which interpolation can be effected, and is a 
mine of information. It is not stated there that 3 
can be dispensed with from about 23,000 onwards, 
by replacing 3* by 8%. = 3t — 0-1843*, the “modifled 
difference” of Comrie ; but it is only fair to mention 
that Thompeon has a strong dislike of ad hoo methods 
of this nature 

То thes ыша there i йө. neod te defend te 
twenty-decimal aocuraoy in a fundamental table, but 
it may be worth while to state reasons for welooming 
such a choice. Makers of fundamental tables have 
to carry out exploratory calculations in preparing 
tables to eight- or ten-figure accuracy iah will 
later form & basis for accurate tables to fewer figures. 


In theese exploratory celoulations it is very common. 
to meet a quantity as the difference of two others 
which may agree to three, five or even ten figures. 
This is certainly a challenge to the mathematician to 
find an expression for the difference directly; but, 
while devising this, he does not want to be held up 
En unable to get a value at all in the mean- 
in, in step-by-step processes, errors may 
aa т-у a a or even grow exponentially 
another challenge, but often avoided by using extra 
figures when to accept the challenge involves side- 
; the use of the recurrence formuls for the 


dia mes CH | 


ca ea bea eee ea 
a wih Ыс ет He found that 
he needed to design a oaloulating machine, illus- 
e ор ite p. lv of Vol. 1, to make reasonably 
ооа of Ed by summation 


pies] nature, the problem of publication had to 
oe Wictoher, in Art. 6.1 of the “Index of Mathe- 


кутты и Thompeon's table to twenty decimals ; 
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Brigge's table (in 1624) to fourteen decimals; and 
the table of Spenoeley, Bpenoeley and Epperson (in 
1952, by the Smithsonian Institution) which gives 
twenty-three decimals, but has only ten thousand 
arguments. The diffloulties of publication are clear, 
and the remarkable achievement of Thompson in 


purchasing a Monotype keyboard and setting up the , proof. 


whole table himself is thereby enhanced. A single- 
handed effort of this nature deserves publicity : 
Thompson, virtually single-handed, has 

checked, set up in type and proof-read the whole of 
the tabular material of more than nine hundred 
pages, and the checks and proof-reading have been 
as thorough as the most exacting of table-makers— 
that is, Thompson himself—oould desire. 

The tables are acoompaenied by interesting and 
valuable mtroductory matter on interpolation and on 
the construction of the tables, and inolude several 
auxiliary tables of logarithms and antilogarithms to 
twenty-one decimals. A translation by J. T. Foxell 
of ‘The Life of Henry Briggs’, by Thomas Smith 
(1707), is also included. This is & book to last for 
centuries and should be in all computing libraries. 

J. О. P. Мпляв 


VIBRATION IN ENGINEERING 
STRUCTURES 


Introduction to a Study of Mechanical Vibration 
By G. W. Van Santen. (Philipe' Technical Library.) 
Pp. xvi+206. (Eindhoven: N. V. Philips’ Gloei- 
rieken; London: Cleaver-Hume Press, 
Lid., 1953.) 365. . 
HE author of this book regards sinusoidal 
strains as the b&s notre of the engineer, and in 
consequence his main oonoern is with the measure- 
ment, origin and elimination of mechanical vibration 
in engineering structures. The earlier ohspters 
develop in a readable and competent manner the 
standard theory of the behaviour of simple mechanioal 
systems, both idealized and of engineering importance, 
vibrating at or near & natural frequency. 

Chapter 9, on vibration propagation, raises the 
question of the degree of over-simplifloation which is 
allowable in a volume which professes-to be an 
introduction. The section here on the velocity of 
transverse waves in a bar achieves excessive over- 
simplification by assuming that the lateral displace- 
gation of shear waves is best illustrated by the 
torsional case, given later, which lends itself quite 
simply to an exact analysis. The transverse wave is 
more complex, but could Pricing with proflt 
in an alternative over-simpli orm by i 
that bending strains are predominant. This Would 
lead to a logical introduction of dispersion, which 
is only y hinted at in the book. A aimilar 
question of over-simplification is presented in the 
rather naive disouasion of fatigue ; for example, the 
statement that fatigue failures ‘‘are not accompanied 
by any distortion of the part” is misleading without 
further qualifloation. 

The chapters on vibration measurement and ite 
associated pitfalls constitute the moet valuable part 
of the book, in which tbe author olearly enters his 
special field. The reader hoping to acquaint himself 
with a representative selection of measuring instru- 
ments may be a little di inted to find the 
examples drawn almost exclusively from those 
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marketed by the author’s company; but the range 
turns out to be sufficiently extensive to form the 
basis for adequate discussion. 

The book is well produced at a price which repre- 
senta fair value for money by present standards, bub 
this edition would be improved by more diligent 
-reading. The translation from the Dutch is 
good, but in parts the ideas do not flow so sweetly as 
they might. The volume can be strongly commended 
to the attention of those concerned with the experi- 
mental analysis of vibration in engineering structures. 
The moet serious student who seeks а sound basis 
from which to attack the more advanced theoretioal 

would do well to peruse den Hartog first, for 

in the book under review he will miss the fascinating 
examples which are в sure means of providing 4 
grasp of the fundamental ae a 
. M. ENTWISTLE 


Rh BLOOD GROUP 


Rh-Hr Blood Types 

Applications in Clinical and Legal Medicine and 
logy. Selected Articles m Immunohemat- 

ology. By Prof. Alexander 8. Wiener. Рр. хіі +764. 

(New York: Grune and Stratton, Ino. 1954.) 

11.50 dollars. 


An Rh-Hr Syllabus 

The Types and Their Applications. By Prof. Alex- 
ander B. Wiener. (Modern Medical Monographs— 
No. 8. Рр. хі +88. (New York: Grune and 
Stratton, Inc., 1954.) 3.75 dollars. 


T was in 1940 that Landsteiner and Wiener 
described the RA blood group, and since then 

research into this particular has been oon- 
tmuonusly carried out by workers over the world. 
It has become the moet complicated human blood 
group and is now known to be of clinical importance ; 
the studies that have been made have added oon- 
siderably to our knowledge of human genetics. 

Prof. A. 8. Wiener has made very many oontribu- 
tions to this work, and the first of these two books, 
“Rh-Hr Blood Types”, consists of a selection of the 
author’s papers bound . Research workers 
will have read most of Prof. Wiener’s papers, but in 
any event this is a book for the specialist and it may 
be useful to have a number of selected reprints bound 
together, since it makes reference to points of detail 
muoh easier. 

The other work, “An RA-Hr Syllabus", is a little 
monograph about the RÀ blood group, ite relationship 
to disease and anthropological and medico-legal 
applications. I liked this little book and found it 
P. and readable ; 8 with no special 
knowledge of blood groupe will find it useful and 


ful - 
"ere ce dinite aboni due JU Pack ia АШЫ 
there are two separate systems of notation depending 
upon the theory one holds about this blood group. 
Prof. Wiener pute forward his theory of multiple 
allelic genes and his RA-Hr notation and dismisses 
the Fisher-Race notation used by most British 
workers. It is a pity, too, that Prof. Wiener has 
extended the difference in notation by using anti-F 
and anti-J for what are known to most British 
workers as anti-Fy® and anti-Jk* antibodies. It is 
to be hoped that the notation difficulties in this field 
will be resolved satisfactorily in the course of time. 
F. STRATTON 
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THE ROYAL SOCIETY 


ANNIVERSARY ADDRESS BY Da E. D. ADRIAN, O.M., P.R.S.* 


AWARD OF MEDALS, 1954 
Copley Medal: Sir Edmund Whittaker, F.R.S. 
AKER is probebly the best-known British 


rtant contributions which he has 
igh offices which he has held. For 
many years he waa the head of the flourishing mathe- 
matical school at Edmburgh which owes its whole 
being to his activity. 

His work shows versatility. He has 
written five outstanding books, on entirely different 
subjects, and some fifty to sixty papers which touch 
on almost every branch of pure and applied mathe- 
matios. Of his books, perhe; а iors 
* A History of the Theories of Aether and Electricity” 
which he has just completely rewritten in a aeoond 
edition of two volumes. This great work gives 4 


critical appreciation of the of physical 
theory up to the year 1925. All writings show, 
besides their more technical powers of 


arrangement and exposition of a most unusual order ; 

and his treatises of dynamios and analysis have had 
a considerable influence on mathematical thought 
both in Great Britain and abroad. 

It is only possible to mention a few of Whittaker’s 
original contributions to knowledge (beyond the 
considerable number absorbed in his books). He has 
made important additions to the theory of the 
solution of differential equationa, ordinary and 
partial, by definite integrals; to the theory of Lamé 
..and Mathieu functions, the functions of the elliptic 
. and perabolie cylinders, and the integral equations 
associated with them; to the theory of interpolation ; 
&nd to the theory 'of the solution of dynamical 
problema by trigonometrical series. He has also, in 
recent years, made a number of interesting contri- 


butions to the mathematics of relativity, 
electromagnetism and . The aston- 
ishing quantity and of his work are probably 


in modern mathematics, and it is most 
appropriate gation the Royal Society should confer on 
Whittaker ita moet distinguished award. 


Rumford Medal: Dr. С. R. Burch, F.R.S. 


Dr. Burch has made outstanding contributions in 
the development of new techniques for the production 
of high vacua. Using a molecular still of his own 
design, he produced a range of oils, greases and waxes 
having very low vapour pressures. He developed 
modified diffusion pumps suited to these low vapour- 
preesure oils which in very many cases have made 
and have super- 


voltage tubes, X-ray crystallographic tubes, alumin- 
iring tanks, ebo.—he also designed in the early period. 


* Delivered at the Royal Society on November 30. 


These developmerra have formed an essential part 
ааа n Te заат deris qued in e 


production dab s 
Many of the jointe m Burch’s original pieces of 
apparatus involved the use of flat surfaces, and he 


became interested in the science of optics necessary 
for the study of the production of surfaces to very 
accurate shapes, and devised a technique for making 
microscopic phase-retarding disks needed for testing 
them by phase contrast. 

This was one of the techniques used in his 
next achievernent—the perfection of the i 
microscope. Although the prmoiple of the in- 
strument has long been known, Burch has been 
responsible for making it practically useful. His 
theoretical consideration of the problem showed for 
the first time the conditions under which good resulta 
oan be expected and the limitations which must be 
faced. 


The introduction of reflecting 


of including isi ea at Since the 
руки iy wholly волташ. it sonia Bb atic Mau 
focus for all wave-lengths. Identification of sub- 
stances by plotting the absorption curve in the 
RG o GN ое 
mi and & continuous spectrum, and 
Mende d NR M. mE 
greatly extended. 


Royal Medal (A): Sir John Cockcroft, K.C.B., 
C.B.E., F.R.S. 


Bir John Cockcroft turned to physics after an 
early training as an engineer. In oonjunction with 
Dr. E. T. 8. Walton he was the first to tranamute 
elemente by purely artificial means, setting the 
crown on Rutherford’s work which had pro that 
bombardment by «-particles from radioactive sub- 
stances could trangmute many of the lighter elementa. 
Coockoroft's ee a 
ite scientific eS eda 

original of Oookiroft 
id Wil ase the ооо е 
whole new science of nuclear chemistry, in which 


the physics laboratories in Great Britam and in the 
United States arise directly from his work. 
Shortly before the Second World War began, 


Britain, and his influence at the Oavendiah Laboratory 
and later at Malvern was of importance in 
the development of radar. 

In 1044 ker Quad e Carex ач 
was in charge of a large group of British, renoh and. 
Canadian scientists working on production, 
‘first in Montreal and then at the newly developed 
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Canadian research establishment at Chalk River. 
When, after the War, the Atomio Energy Research 
Establishment was set up at Harwell, Cockcroft 
became its director. Under his guidance it expanded 
rapidly, and at the same time provided much of the 
basic information needed for the large-scale pro- 
duction of plutonium in Britain. He has maintained 
a balance between pure and applied research which 
hes built up in the Establishment & fruitful research 
atmosphere and has led to important new develop- 
menta m the use of atomic energy. 
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Royal Medal (B): Prof. H. A. Krebs, F.R.S. 


Prof. H. A. Krebs has made unique contributions 
to our understanding of the intermediary metaboliam 
of nitrogenous substances and of carbohydrates in 
living oella, and in his recent work he has helped to 
bridge the gap which exists between our under- 
standing of the chemical activities of cells and of the 
way in which these activities help to maintain ionic 
gradients withm the living organism. In the course 
of these researches he has devised many valuable 
new methods for the study of cell metabolism. 

The main advances for which he haa been respons- 
ible are numerous and varied. In the realm of 
nitrogenous metabolism he was able to demonstrate 
the catalytic function of ornithme in the conversion 
of ammonia and carbon dioxide to urea by liver 
tissue. In his work on amino-acid metabolism he 
showed that kidney and liver tissues contain the 
system which oxidizes r-amino-aoidg, while ludney 
extracta have an active D-amino-acid oxidase ; these 
important enzyme attack amino-acids to 
form ammonia and the corresponding keto-acids. 

He discovered the metabolic reaction by which 
proline can be converted into glutamine, and he has 
shown the basico significance of glutamine in the 
inter-related metaboliam of amino-acids and oarbo- 
hydrates, and also in the transport of ions across 
cell membranes. 

His greatest discovery is the tricarboxylic acid 
oyole, oommonly referred to as the Krebs sitrio acid 
cycle. This is now accepted as one of the principal 
means of biological oxidation. Ite basic mgnifloanoe 
in cellular metabolism scarcely needs emphasizing, 
for ıt accounts for the complete oxidation to carbon 
dioxide and water of the two-carbon fragments whioh 
arise in the intermediate metabolism of most kinds 
of foodstuffs. 

In his recent work he has helped to olanfy the 
means by which ions and small molecules are trans- 
ported within the ocell 

In 1953 Krebs was awarded the Nobel Prize for 
Medicine, jointly with Fritz Lipmann, and the award 
is an indication of the great value of his discoveries 
to the advance of biochemistry. 


Davy Medal: Dr. J. W. Cook, F.R.S. 


Cook is distinguished mainly for hia contributions 
to our knowledge of the polycyclio aromatic oom- 
pounds, the carcinogenic hydrocarbons and the 
tropolones, inoluding the alkaloid colchicine. 

During the period 1920-28 he oarried out an 
extensive series of mvestigations on derivatives of 
anthracenes and related complex hydrocarbons, in 
the course of which a new type of molecular re- 
arrangement waa discovered. He than turned to the 
chemustry of carcinogenic hydrocarbons and syn- 
thesixed many homologues and derivatives of 
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1: 2-benzanthracene which were found to be carcino- 
genic; from these and other studies, indications of 
the nature of the chief carcinogenic agent in coal tar 
pitch were deduced. Further, Cook was able to 
enunciate certain broad generalizations regarding the 
structural conditions necessary for carcinogenic 
action within this group of compounds. By frac- 
tionating 2 tons of coal tar pitch he isolated the pure 
potent crystalline carcinogen, and with the aid of 
fluorescent spectroscopy this agent was shown to be 
3 : 4-benzopyrene, identical with a synthetical speci- 
men. Thus Cook was able to demonstrate for the 
first time the nature of tar and certain mineral oil 
carcinogenic agenta, resulta which have proved 
invaluable in studies of certain aspects of the cancer 
problem. 

During the period 1939-54 Cook made outstanding 
contributions to our knowledge of the alkaloid 
colohicine and to the chemistry and synthesis of the 
tropolones. The novel and now accepted structure 
for colchicme is based almost entirely on Cook's 
early studies, which stimulated_activity in a number 
of other laboratories. 

More recently Cook has extended his studies to 
the examination of the structure of metabolio pro- 
ducta of the carcinogen, 3: 4-benzopyrene, and to 
the oxidation of benzenoid hydrocarbons by novel 
methods. 

In these original studies Cook has tackled a series 
of extremely difficult and complicated problems with 
an exceptional knowledge of general organic ahem- 
istry coupled with great experimental ability. In the 
course of his purely chemical studies, Cook has been 
quick to detect the biological significance of his 
results, and his findings have provided weapons of 
attack, if not the keys, to & number of problems in 
the biological fleld. Of the resulta which Cook has 
achieved, it can be said that they have fundamental 
i oe either to general organic chemistry or to 
biology or to both. 


Darwin Medal: Dr. E. B. Ford, F.R.S. 


Dr. Е. B. Ford, reader in genetics in the University 
of Oxford, has made important oontributions to all 
departments of genetics ; and, ın particular, he has 
extended and enriched Darwinian thought in two 
crucial ways: first, the reformulation of Darwinism 
in terms of the Mendelian theory of inheritance, and 
second, the extension of Darwinian theory to naturel 
populations. 

Ford is the foremost authority on the genetics of 
Lepidoptera. In studies of a single natural population 
of moths continued over many years, he was able to 
show that the genetic diversity of the population 
varied with ita size. Rapid morease of numbers was 
acoompenied by an outburst of variation ; in leanor 
years the individual members of the population were 
highly uniform. Ford used wing coloration in moths 
of the genus Abraxas to demonstrate the fundamental 
truth that the ‘dominance’ of в gene is foundly 
influenced by the action of other genes, therefore 
by natural selection; with the effect that a factor 
intermediate in its expression in the heteroxygous 
state could be caused to become dominant or recessive 
at will. More recent work on Lepidoptera has shown 
up with particular clarity the sensitivity of the 
response of even small natural populations to the 
influence of selection: im altering the genetical 
structure of such a population, natural selection has 
proved to be & more potent influence than the 
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vagaries of random mating and random survival. As 
a corollary, Ford has shown that genetical vananta 


which a superficial and subjective judgment have 
See уы salty D or of no adaptive sig- 


A complete understanding of Darwinian theory 
must in the long run turn upon & knowledge of how 
genetical factors exercise their affects in development. 
In this field, too, Ford has made moportant oontri- 
butions. In collaboration with Dr. J. 8. Huxley he 
showed that one important means by which different 
genes produce their several effects is by influencing 
the rate rather than the nature of chemical reactions. 
More recent work on the genetical basis of wing- 
coloration in Lepidoptera has beer by 
the way in which Ford has bent chemical methods 
to the solution of biological problema. 

A single example may be given of Fard’s wider 
influence on genetical thought. At a time when many 


segregation, Ford was particularly insistent on the 
need for appreciatmg the concerted and harmonious 
action of the assembly of genes considered as & whole, 


and his of the ‘gene complex’ has had an 
important on the general background of 
genetical thought. 


Dr. Ford’s work thus very evidently merita the 
Booiety's award for work “of ackn distino- 
tion in the fleld in which Charles Darwin laboured”. 


Hughes Medal: M. Ryle, F.R.S. 


Martin Ryle is the leader in the recent develop- 
menta in radio-astronomy in England. By adapting 
war-time techniques, he а radio analogue 
of the Michelson stellar interferometer, and he showed 
. how it oould be used to detect localized sources of 
radiation against в continuous background. 

With these new and powerful methods he has been 
able to demonstrate that the solar radiation comes 
roughly from the area of the visible diak, and that 
sunspot radiation comes y from an area the 
size of the spot and is often orrcularly polarized. He 
showed that there are a large number of radio-stars, 
and he has detected and roughly located about a 
thousand of these. He measured the position of a 
few of them with such socuracy that the optical 
astronomers have been able to identify them with 
visible objecta. He developed a Fourier analysis 
method for measuring the distribution of emission 
acros the solar diak and has used it to show that 
this distribution is ical and varies with 
time. He has used the oocultetion of a radio-star 
by the solar corona to investigate the scattering of 
waves by the corona. He showed that the scintila- 
tions of radio-stars were produced by scattering m 
the ionosphere, and he has used the observations to 
investigate ionospheric irregularities and their move- 
ments 


Ryle has always been very productive of theoretical 
ideas to account for his observations, and he has 
rey out their interesting consequences for cogmo- 
ogioel theory. 

He has shown that he oan paas on his ideas and 
his enthusiasm to others, and he is the leader of a 
smal and able team which is making major advances 
m this new field. 
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` THE DIVERSITY OF SCIENTIFIC ADVANCES? 
Тер 


&nd when he {в the medals at the annual meet- 
ing, the Preai orma his two moet pleasant and 
m anh. uties. Апа the range of natural 


science is now Bo vast that he need not feel em- 
barrassed by his laok of understanding of the work 
which he rewards. One hundred, or even fifty, years 
ago there was far leas to understand: we can well 
believe that there were many Fellows of the Society 
who knew at least the vocabulary and the general 
content of every branch of natural science. We still 
have в few who can survey the whole fleld—and per- 
haps we never had more than a few—but certainly 
it becomes every day more difficult to find scientists 
whose interests are wide enough to assist the advance 
by helping the specialists to understand one another. 

There is in the Library of Trinity Co Cam- 
bridge, & ‘collection of letters illustrating value 
of Buch help. They were written between the years 
1880 and 1860 by two Fellows of the Royal Society, 
Michael Faraday and Wiliam Whewell, the great 
discoverer, seeking advice from the most learned 
scholar of his day. The correspondence reminds us 
how far we have gone m these hundred years, 
though it is not surprising that Whewell could assist 
Faraday, for both of them were ex ional people. 
Whewell was the Master of Trinity of whom it was 
said that there was no subject on which he did not 
speak with authority. His two books on the inductive 
sciences oan still be read with admiration and he had 
made i t contributions to the study of archi- 
tecture, law and theology. Faraday waa in dff- 
culties with his experiments on electrolysis. He 
needed new terms to describe what he was doing 
and, having called the two poles ‘electrodes’, he was 
uncertain how to differentiate tham and how to name 
the products of current flow. As he was anxious to 
avoid theoretical implications, he thought of calling 
the electrodes ‘Voltode’ and ‘Galvanode’ ог even 
*Alphode' and ‘Betode’. Whewell makes no reference 
to this suggestion but, in a letter dated May 5, 1834, 
he strongly advises the terms ‘Anode’ and ‘Cathode’. 
The letter continues : 


“Tf you take Anods and Cathode I would prefer for the 
two elementa resulting from electrolysis the terms Anion 
and Cation, which are neuter participles signifying that 
which goes ыр and thai whioh goes down; and for the 
то together уоп EE uthe. tern жола eer 
Zetodes or ions.” 


And Faraday replies ten days later to say that he 
Bas taken Whewdl's advise and. enie hie lettori 


"Y am quite delighted with the ity of рацо 
eile hues atte ee wae тоте аа your 
debtor for the kind assistance you have given me.” 


Whewell’s assistance did not end there. In 1886 
he suggested the term ‘dielectric’, and there is a letter 
written about 1850 which begins : 


"My dear Bir, 

І am always glad to heer of your wanting new words, 
because the want shows that you are Dew 
thoughts and your new thoughts are worth somet 


This time the how word he has io suggeet is ‘pars 


magnetio’. 

In these days when Faraday was still pursuing 
new thoughts and Olerk Maxwell was still an under- 
graduate, it would not have been so difficult to select 
the most important scientific advance of the year and 
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to point out its Bignifloanoe in the general store of 
knowledge. But now the store expands so rapidly 


that it is much more difficult to see where the advanoe . 


has been We are farther into the mighty 
maze and have split up into groupe, all of them too 
deeply engaged to consider the plan. Many of these 
groups, indeed, are now in territory so far from the 
entrance that only the grey beards can tell you 
how they came there—the young pioneers have 
learnt the dialect of the district and all their interest 
lies ahead. 

мины н fans ths ot ЧЕ Gon sk Today bre 
hard put to it to keep in touch with one another, 
and that they seldom trouble to signal their position 
to headquarters. We need not take this too seriously. 
Parts of the maze may be left unexplored or may be 
explored twice over, but no permanent harm will 
come of it. Yet the different groups ought not to be 
left entirely alone. Though they would resent advioe 
or patronage from those who cannot appreciate their 
problems, they will go more cheerfully if they are 
enoouraged from time to time by the approval of the 
scientific world. 

It is part of the function of the Royal Society to 
show this approval. We oan still hope to do it 
effectively by the award of medals, for the achieve- 
ments which they crown are of a kind which we oan all 
appreciate, though as individuals we may not under- 
stand their full content. But the approval of the 
Royal Society would soon become valueless if we lost 
either our corporate view of the general enterprise 
or the close contact of our Fellows with ita many 
special divisions. If we are to retain both, it is more 
than ever necessary for us to keep our programme 
and our whole organization under constant review. 
The position changes rapidly and already great care 
is needed to see that we are not guided too much by 
memories of what it was twenty, or evan ten, years 
ago. There are fresh growing-points to demand 
attention, and we must be ready to accept their 
claims and if necessary to revise our estimates of the 
relative i ce of established branches. No one 
likes to think that the ial branch which he culti- 
vates is now leas frui than it waa; but we must 
be oareful that our approval is not spread too thin 
to give much encouragement to the new growths. 


An Experiment In Lamarcklanism 


Having the need for looking forward 
rather than I овп turn with a clearer 
conscience to an experiment which has just been 
concluded and ів none the lees interesting for having 
started twenty-two years ago. -Ib is an investigation 
of the late Prof. W. McDougall’s claim to have 
demonstrated the inheritance of a reaction produced 
by training, an inheritance which could only be ex- 
plained on the lines of Lamarck’s theory. The report 
which has just been published is the fourth of а seriee 
by a team headed by the late W. E. Agar and more 
recently by Prof. О. W. Tiegs. I have a special 
reason for mentioning it, for to physiologists of my 
generation it will brmg back a vivid picture of a 
meeting in Edmburgh thirty-one years ago. It was 
at the Eleventh International Congress of Physiol 
and we had oome to hear & lecture prepared "m 
Pavlov and delivered in English by his son, dealing 
with reoent developments in his work on conditioned 
reflexes. No one who knew Pavlov will be surprised 
that our attention was sometunes diverted from the 
substance of the lecture to the spectacle of its author 
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i intently to the English version, for Pavlov, 
like чы had в vigour of mind and body 
which oould not escape notice. But the lecture ended 
with an account of some preliminary resulta on в 
new problem, that of the inheritance of conditioned 
reflexes, and these compelled attention eed : 
although they were not yet conclusive, they seemed 

to show & itive effect. Rate which had formed & 
conditio reflex to the sound of a bell bore litters 
which needed lees training to establish the same reflex 
in them. It looked aa though Lamarck might be 
right after all, that a modification acquired by the 
individual in consequence of ita efforta to adapt itself 
to its environment might be transmitted in some 

to Ња deecendanta. 

Pavlov returned to Leningrad, and not long after 
we learnt that further work had revealed & source of 
error and that, in fact, he could find no good evidence 
of the inheritance of reactions set up by training. _ 
But William McDougall, a Fellow of our Society and 
a distinguished psychologist, had been working on 
similar lines, and his experiments showed а positive 
effect small enough to need careful asseasment but 
too large to set aside. MoDougall gave his rate the 
choice of escaping from в water tank by swimming 
towards a light or a dark exit. They could escape in 
comfort by the dark exit but received a mild electric 
shock if they chose the light, and before long they 
never made the mistake of doing so. The amount 
of training needed to establish the habit was averaged 
from the performance of large numbers of rats bred 
from в standard stock, and it was found that with 
successive generations the training needed became 
progressively leas; and that after the thirty-fifth 
generation the rate showed & distinct preference for 
the dark exit from the first time that they were 
placed in the tank. 

MoDongall continued his experiments until 1037 
(he died in 1988) and replied vigoroualy to his critics. 
The most important criticiam waa that of F. A. E. 
Crew, who conducted & similar training experiment 
lasting over eighteen generations and found no 
evidence of improvement. Agar and Tiegs began 
their work in 1982. It has been extended over fifty 
generations and has involved the training of 4,654 
rats; its results agree with Crew’s in showing no 
evidence that the trainmg of one generation makes 
the next need leas training to acquire the same 
certainty of response. Ther experiments confirmed 
MoDougall’s to the extent that they too obtained 
long-duration trends of improvement m learning-rate, 
but they found that they were shown equally by & 
control series of rata of untrained ancestry and that 
the effect was not sustained. It seemed to be 
correlated with general changes in the health and 
vigour of the laboratory colony, changes which had 
nothing to do with the training process. 

The problems of inheritance cannot be studied with- 
out experimenta running on from one generation to 
another, and the results are bound to come alowly if 
the organism is not one which reproduoes itself in в 
very short time. Certainly an t which may 
last twenty years is not to be undertaken lightly, for 
in that time so much may happen to threaten ite 
survival. But this one haa survived all the hazards 
of our time, and ita authors will not need to be 
congratulated on having achieved their purpose. 

Their purpose was to examine McDougall’s case 
for a Lamarckian type of inheritance, and they have 
found that the evidence is against 11. Most of us 
would have been rudely surprised if the result had 
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been positive instead of negative; but if their ex- 
periment had not been made, we should have had 
an uneasy feeling that McDougall’s conclusion might 
after all be justifled, although Crew’s experiments 
gave it no support. 

The same cause for uneasiness may arise whenever 
а laborious and difficult investigation has given 
results which seem to contradiot ing theories 
but are not decisive enough to taken without 
confirmation. We realize that the experimenta must 
be repeated and that it may be a wearisome business 
demanding great dexterity, constant attention and 
the building up of elaborate apparatus. There will 
be little scope for originality except in the devismg 
of farther controls, for the new experiments must 
not differ appreciably from those they are intended 
to check. Most of us start with a bias in favour of 
the orthodox view, and as we know that the pitfalls 
- inorease with the length and complexity of ex- 
- periment, we shall be surprised if the outcome is 
not the expected negative. When it turns out that 
way, we shall be grateful to those who have cleared 
up our uneasiness, but glad that we could think of 
adequate reasons for spending our. time on something 
else. 


No doubt we shall not have spent our time more 
profitably. The new experiments usually reveal some 
factor which made the original result 

misleading, and this factor may be an important clue 
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in different probleme. But work of this sort rarely 
meets with the recognition it deserves, and this is a 
good opportunity for pomting out that our general 
advance could nob go on without it. 

The advance of science must depend on the initia- 
tive of those in the front line of research. It must 
be the aim of each special branch to explore the 
alleys it has opened up, including those which are 
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“most probably blind; but as long as the branches 


are not controlled from headquarters, their mambers 
will decide how this is to be done. Control by head- 
quarters 18 sometimes necessary: we cannot demand 
that we should always be left to choose our own 
problems, for there are periods when we must all do 
as we sre told, periods of emergency when we sre 
threatened by war or famine or disease and must all 
join in a concerted attack. In fact, as scientists we 
have & double responsibility, for our general aim is to 
advance our understanding of Nature, but we are 
now the members of a profeasion which has special 
responsibilities because of the way im which it can 
affect the whole structure of civilized life. The 
immediate claims of society have to be met, and for 
this we must be willing to do more or leas as we are 
told. For the long-term objectives we oan. still do 
better when we are allowed our mdependenoe, but 
only because there are some of us who will face the 
laborious work when there is no other way of 
resolving a doubt. 


THE COPLEY MEDAL AND ITS FOUNDER 
By Enaineer-Cartain EDGAR С. SMITH, O.B.E., R.N.(Rerp.) 


in 1773 Sir John Pringle, president of the 

Royal Society, presented the ley Medal to 
Priestley for his "Many Curious and Useful Experi- 
mente on Different Kinds of Air", he referred to it 
ав “the palm and laurel of this community”. An 
earlier president, Martin Folkes, when handing the 
Medal to John Harrison, of chronometer fame, had 
spoken, of it as “this small but faithful token of their 
regard and esteem". Later, Davy called it “the 
ancient olive crown of the Royal Society’, while 
Cuvier in his éloge of Priestley wrote: “Та Société 
Royale lui décerna la médaille de Copley, que 


émie de Paris lui accords un prix non moins noble, 
l'une de ces huita places d’associés étrangers". In the 
eighteenth century there were few scientific societies 
and stil fewer prizes, but to-day, in spite of the great 
increase in the number of scientific institutions and 
awards, some of the latter of which are accompanied 
by large sums of money, the Copley Medal with ita 
honorarium remains what it was to Pringle, Folkes, 
Davy and Cuvier, although m the preas of lio 
^ affairs ite signifloance is to-day often overlooked. 
While this is true, it is fairly certain that few 
readers know much of its history or of ite founder. 
Ever since 1786 when the first Copley Medal was 
struck, it has, with some exceptions, been awarded 
annually, and the long lists of recipients, especially 
those of the past and present centuries, include the 
names of many of the greatest men of science who 
ever lived, no matter what their nationality. A brief 
account of the founding of the Medal is given m 
Weld’s work, ‘‘A History of the Royal Society with 


Memoirs of the Presidents from Authentic 
Documents”, published in 1848; but Weld knew 
little of Copley, and neither did the writer of the 
notice of hm in the “Dictionary of National Bio- 

phy”. Thanks, however, to the researches of 

f. W. H. G. Armytage, of the University of 
Sheeld, much relating to Copley and his activities 
has been brought to light, and some of the results 
are to be found in Prof. Arm 's article entitled 
“Віт Godfrey Copley, F.R.8., 1053-1708. Some 
Teroentenary Glimpses through Letters to his 
Friends”, published in Notes and Records of the Royal 
Sootey of London (11, No. 1; January 1054). From 
this it is seen that Copley was a publio-gpirited man 
Gf vatiod егете ead x faithful friend and оотге- 
spondent. : 

The exact date of Copley's birth is not known, 
though evidence pomta to the year 1658; but rb 
appears certain that he died in Red Lion Square, 
London, on April 9, 1700,.and was buried m the 

ish church of Sprotbo about three miles 
Doncaster, Yorkshire. He thus lived through 

the reigns of Charles II, James П and William and 
Mary, and a of that of Queen Anne. His father, 
the first Sir , bad been made a baronet soon 
after the restoration by Charlea IL, and when he died 
about 1684 his son succeeded to his title and estate, 
including borough Hall, then one of the stately 
homes of but now no longer standing. Of 
Copley’s education and upbringing little is known, 
though he was admitted to Linooln's Inn in 10674. 
Following in his father’s footsteps, he served as 


-member of Parliament, first for the little town of 


Aldborough and then for Thirsk, and was High 
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Diameter 2 25 in , bronze (replica) 
Sheriff of Yorkshire. He was twice married, firat to 
Catherine, daughter of John Purcell, of Nantriba, 
Montgomeryahire, by whom he had &n only daughter, 
Catherine, and secondly, to Gertrude, daughter of 
Bir John Carew, of Antony, Cornwall. His daughter 
became the wife of Joseph Moyle, whoso descendants 
in 1768 assumed the name of Oopley and in whose 
favour the baronetcy was revived ten years later. 
The present representative of the family is Robert 
Godfrey Wolseley Bewicke-Copley, Baron Cromwell. 

As & politician, Copley was assiduous in his 
attendance at Parliament, and outspoken in his 
views, a8 oan be seen by his speech against the bill 
of atteinder brought m at the time of the conspiracy 
of Bir John Fenwick and others: ‘It ia the Custom 
and Law of our Nation", he declared, “to require 
two positive witnesses to prove Treason. . . . I look 
upon 1 as а fundamental Breach of those Rules, for 
an accusation to be given in agamst any Man behind 
bis Back, by he knows not whom, or by any with 
whom he is not confronted, and brought Face to 
Face. . . . If this method of Prooeeding be war- 
ranted by ап English Parlament, there is ап end to 
the Defence of any Man Пушд, be he ever во 
innooent". He was much oonoerned with the urgent 
problem of the reform of the currency, а matter 
which led to Newton's appointment to the Mint, and 
during the early campaigns of Marlborough he was 
Comptroller of Army Aocounta. Had he lived longer, 
the world would have heard more of him. 
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Devoted as he was to his publio 
duties, Copley was no lees mter- 
ested in his native county, embellish- 
ing his mansion, improving his 
gardens and corresponding with and 
visiting other Yorkshire worthies 
such ва Ralph Thoreeby and Thomas 
' Kirke. He tried to improve the 
| navigation of the River Don, was 

interested in pumping plant, water 

supply and fountains, and. at Sprot- 
borough Hall constructed what was 
probably the first indoor swimming 
bath. In a letter to Hans Sloane, 
he described the bath as being 
about 34 ft. long, 16 ft. wido, 6 ft. 
deep and lined with lead. It could 
be filled to a depth of 4} ft. by 
: his water engine in five hours. 
“Two or three faggots,” he added, 
‚ “and а sack of Coales doth warm 
: it equali to ye heat of your body.... 
| My wife and some Ladys of her 
' aoquaintence have gone in it to- 
gether & аге much delighted with 
' it. Т am sure this fancy of mine 
. will be followed by some one who 
perhaps may be wiling to outdo 
me in makmg one 3 times as large." 

Copley'a closest friend in Lon- 
don was Hans Sloane, who was 
seven years his junior and who 
outlived him forty-four years. Sloane 
was admitted a Fellow of the 
Royal Society m 1684, was secre- 
tary of the Society during 1693- 
1718, and in 1727 succeeded New- 
ton as president. Copley was 
admitted a Fellow in 1691 and 
six years later was elected a mem- 
ber of Council. He often enjoyed 
the company of his fellows at one of the coffee 
houses or at ‘“Pontack’s’’, and his letters contain 
references to his mathematical books, printas and 
instruments, to lodestones, air pumps, Napier’s 
Bones, surveying wheels and the voyages of Halley 
and Middleton. Up to the time of his death, 
the Royal Sooiety was meeting in the some- 
what dilapidated Gresham College, Bishopsgate 
Street, in the City of London, once the mansion 
of Sir Thomas Gresham, and it was here the 
brilliant and versatile Hooke was for long curator 
and demonstrator. In old age, however, he became 
PUMA and m one letter Copley wrote: “Dr. 

oke 18 very crazy; much concerned for fear 
he should outlive his estate. He hath starved one 
old woman already and I believe he will endanger 
himself to save sixpence for anything he wanta ..."; 
and on March 4, 1702-8, he wrote again: "Your old 
Philosopher is gone at last, to try experiments with 
his ancestors. He is dead, they say, without & will: 
had only a poor girl with him, who, seeing him ill, 
went to call somebody; and he was quite gone 
before they came’. In another letter he wrote: 
“The poor Corporation of London stand in need to 
make some profit of the ground of Gresham College. 
I wonder old Dr. Hooke did not choose rather to 
leave his 12,000 1. to continue what he had promoted 
and studied all the days of his life (І mean mathe- 
matical experiments) than to have it go to those 
whom he never saw or cared for. It ıa rare that 
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Viriwosos die rich, and it is a pity they should if 
they were like him . 

It was in the year following Hooke's death that, 
on October 14, 1704, Copley made the will in which 
he bequeathed to Hans Sloane and Abraham Hill 
(1685-1721), F.R.S., the sum of “опе hundred pounds, 
in ‘Trust for The Royal Sooiety of London for im. 
proving natural knowledge, to be Isid out in experi- 
menta, or otherwise, for the banefit thereof, as they 
shall direct and appoint". Sloane and Hill accord- 
ingly dealt with the bequest until Hill's death, after 
whioh Sloane was entirely responsible; and not until 
died in 1758, did the Council make the awards. 
v sien us seen that the early history of the bequest 
ngs to the time when the Royal Society was 


Though from a letter of Franklm’s it appears that 
the interest on Copley’s bequest was being used as 
early as 1717, the definite record is a minute of 
a Council meeting in 1781 whioh ran: “To Mr. 
Stephen Gray. For his ‘new Electrical Experiments’ 
—88 an encouragement to him for the readiness, he 
has always shown in obliging the Society with his 
discoveries and improvements in this part of Natural 
Knowledge". A second award was made to Gray in 
1782, but in nerther case was the amount stated. 
Gray was & Kentish man who had devoted himself 
to astronomy and other subjects, but who in, 1719 
had become a Brother in the ancient Charterhouse, 
London, the buildings of which sre now being 
restored after being severely damaged during the 
Beoond World War. He was then about sixty-six 
years of age, and it was within the walls of ths 
Charterhouse, and at the home of his friend, the 
Rev. Granville Whaler (1701—70), F.R.S., Otterden 
Place, near Faversham, Kent, that he made that 
long series of experiments with feathers, hair, alk, 
wool, soap bubbles, resin and threads which mark an 
epoch in the early history of electricity. Gray died 
in 1786, when about eighty-three years of age, and 
it was later in that year that, at the suggestion of 
Folkes, the Copley Medal was founded. Made of fine 
gold and weighing one ounce two pennyweights, it 
was first presented to the Rev. John Theophilus 
Desaguliers (1683—1744), whose services as curator 
and demonstrator to the Society were as valuable as 
those of Hooke. All medals were made 
of gold until 1941, when the medal was redesigned 
by Mra. M. Gillick and changed to silver gilt. Of 
the medals presented in the eighteenth century, the 


Royal Society posseases 
while ine British Museum has those given 
t in 1747 and to Bir William Hamilton in 1770. 
are features in the early history of the 
Medal before it had attained an international status 
that are absent in ita later story. Altogether, between 
1786 and 1800, fifty-nine awards were made; no 
awards were made on eleven oocasions, but duplicate 
medals were given in 1788 and 1701, while in 1766 
no fewer than three were given. It was awarded 
twice to iers and twice to Centon, and one of 
the recipients in 1788 was the nineteen-year-old York- 
shire boy, John Goodricke (1764—86), who in the 
poo year had discovered the ''Period of the 
&riation of Light in the Star Algol’. Among other 
recipienta of the Medal in the eighteenth oentury 
were the Rev. Stephen Hales, who lies beneath the 
tower of Teddington Church, which he restored ; 
Benjamin Robina, the gunnery expert, who died in 
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India; the Greenwich саа "Bradley апд 
Maskelyne ; Smeaton; Benjamin Franklin; the 
wealthy Clapham recluse, Henry Cavendish; Peter 
Woulfe, “the last true believer in alchemy’’, whose 
rooms were as full of furnaces and crucibles as the 
laboratory of Paracelaus; Captain Cook; John 
Hunter; William Herschel; Rumford; and Volta, 
who held the chair of physics at Pavia. 

With the award of the Medal to Volta in 1794, a 
new chapter in its history opens, for previously all 
the recipients hade been British citizens, if not of 
British birth. It was, however, not until 1820, when 
the Medal was given to the Denmh phymast, J. C. 
Oersted, that the name of another forei is found 
in the list of Medallists. There probably would have 
been others had it not been for the unfortunate 


` effects of the French Revolution and the Napoleonic 


Wars. Not long before the signi =e the Treaty of 
Amiens in 1802, the Paris of Boienóea 
elected Banks, Cavendish, Herschel, 


Priestley and Rumford foreign members, but there 
uns олылар моу a The 
nineteenth century fortunately saw much of the 
national animosity die away, and in 1825 Arago 
became the first Frenchman to receive the Medal, in 
1836 Berzelius the first Swedish man of science, and 
in 1888 Gauss the first German. By then the Bum- 
fasi and Royal Medals Bad bean founded, and some 
yal Society recognizing 
with impartiality the debt to Continental investi- 
gators and teachers, to whose laboratories and lecture 
rooms British students began to flock in increasing 
numbers. . 

By the middle of the nineteenth century the 
Oopley Medal had become all the world 
over as the “palm and laurel" of science, and under 
the suocessive presidencies of Sabine, Airy, Hooker, 
Hunley, Spottiswoode, Stokes and Kelvin, the Socioty 
again and again sokn the work of other 
nations. It is thus found that, of the fifty awarda made 
during 1851—1900, no fewer than thirty-two were made 
to foreigners, the list for the decade 1870—79, for 
example, including Mayer, Wohler, Helmholtz, 
Pasteur, Hofmann, Claude Bernard, J. D. Dona, 
Boussingault and Clausius. Among the British names 
found in that half-century are Owen, Darwin, Lyell, 
Joule, Stokes, Kelvin (then Sir William Thomson) 
and Lord Rayleigh. To this period also bel the 
generous gift in 1881 by the then Sir Joseph ley 
of в sum in Oonsols sufficient to provide an 
honorarium of £50 for each medallist. The value of 
this investment diminishing gradually, the Council 
of the Society last year made provision for moreasing 
it to £100. 

The present century opened with nothing to 
disturb the relations of men of science of either 
Europe or America, and under the presidency of Bir 
William Huggins, hmnself a Copley medallist, the 
Medal was awarded in tum to Willard Gibba of 
Americe, Lord Lister, the Austrian geologist Suess, 
Sir William Crookes and the Russian chemist Men- 
deléeff- Next in the list come the names of Metch- 
nikoff, Michelson, A. R. Wallace, G. W. Hill, Galton, 
Sir George Darwin, Prof. Klein of Göttingen, Ray 
Lankester and Sir J. J. Thomason, to whom it was 
given ш 1014. With the outbreak of war and the 
upheavals of the past forty years, the Royal Sooiety 
was faced with difficulties similar to those of the 
days of Napoleon, and once again British names 

appear with greater frequency, as can be seen fram 
the following table : 
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с eee 1915—54 

1019 І. Р. Pavlov . ` 1934 Prof. J. 8. Haldane 

916 Bir James Dewar 
1917 Émile Roux - 
1918 Н. A. Lorentz 
1919 W. М. Baylies -. 
1920 Н. T. Brown ' - 
1931 Bir Joseph Larmor 
1922 Lord Rutherford 
1928 Sir Horace Lamb 


1937 Bir aay Dale 
1988 Prof. Niels Bohr 


1939 Prof. T. H. Morgan 


1940 Prof. P. 


1841 Bir Tics Leva 


1024 Sir Edward Sharpey- 1948 Sir J Bancroft 
- Schafer 1944 Sir Geoffrey Taylor 
1925 A. Einstein 1945 Dr. О.Т. Avery 


1026 Bir Frederick Gow- 


1927 Bir Mr Нора Bherring- 
ton 

1928 Bir Charles Parsons 

1929 Prof. Max Planck 

1980 Bir William Bragg 

1081 Bir Arthur Schuster 

1932 Dr. d. E. Hale 

1888 Prof. T. Smith 


1946 Dr. E. D. Adrian 
1047 Prof. G. H. Hardy 
1948 Prof. A. V. Hill . 
1049 Prof. G. O. de Heveay 
1900 Bir James Chadwick 
1951 Prof. D. Keilin 
1952 Prof. P. A. M. Direo 
1958 Prof. A. J. Kluyver 
1954 Sir Edmund Whit- 
taker 


Whatever the conclusions of a reader may be, it is, 
however, well to remember the lineg, 


“This world is not for a ; nor 'tis not 

Tha£ even our love should with our Mein vers pases 
and in spite of contending political systems and of 
national prejudices, no man of science will dispute 
the remark of Davy’s that “Science like Nature, to 
i E e 
Tt belongs to the world and is of no country and 
no ago”. 


OBITUARIES . 
Prof. А. F. Blakeslee 


PROF. Атвивт Fnaxam BLAKHBSLHE, of Smith 
College, Northampton, Massachusetts, died on 
November 16 at the age of aghty. Blakeslee 
will perhaps be remembered as a man who made 
more varied discoveries’ than any biologist of his 
time. Fifty years ago he observed that sexual repro- 
duction in fungi was restricted by в genetic inoom- 
patibility, a prinorple which is now known to limit 
and direct sexual reproduction in plants and: in the 
lower organisms generally. Thirty years ago in a 
large series of collaborative studies on Datura he 
began to show a whole unexpected range of chromo- 
some Pangia (polyploidy, in ete.) under- 
lying the variation of the species. pursued this 
work with unremitting zeal throughout his life. But 
concurrently he was showing how polyploidy could 
be induced in innumerable plante with the help of 
colchicine and he was investigating the genetics of 
the faculties of taste and smell in man as well as of 
fragrance in the plant itself. At the age of seventy- 
Bir, still a ргоѓеввог at Smith Oollege, he 
attended the Stockholm Botanical Congress and gave 
papers on the chromosomes of species hybrids in 
Datura, on the use of chimeras m elucidating the 
germ layers of planta, on the culture of excised 
embryos as & means of growing inviable hybrids, and 
on the development of Rudbeckia hirta by selection 
from a wild speciea to a garden plant. 

These were only the more succeasful inquiries that 
Blakeslee undertook. His energy and curiosity took 
him into many less productive flelds. Two things 
strike one about his work. , One is that he never 
made any serious mistake of observation. The other 
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is that he never ventured far into interpretation or 


Unfortunately, it seams that Blakeslee did take them 
seriously. То him they were the real and final thing. 

By his alertness and ingenuity and his practical 
sense in organi the Station for rimental 
Evolution at Cold Spring Harbor (where he worked 
for thirty years, until his retirement in 1942), 
Blakeelee kopt the botanical world of his day in 
a state of constant stimulation. C. D. DARLINGTON 


' Dr. Neville Jones, O.B.E. 


Nzviuua Jones, whose death on Ootober 24 
has been reported from Bulawayo, was a pioneer 
in Rhodesian prehistory, and during the years 
1918-47 worked out the complete succession of 
Stone Age cultures in the western part of Southern 
Rhodesia. 

Born in London in 1880, he was educated ab 
Dulwich College and, after working in various 
capacities, including an appointment as logist to 
an expedition to Madagascar in 1006-7, he went to 
Southern Rhodesia as & missionary in 1912. On 
retiring from mission work at the age of fifty-five, he 
at once commenced a new profession and became the 
first keeper of at the National Museum of 
Southern Rh in Bulawayo. Here he was able 
ae ie Ка a ici ua 
scientific work was done during the twelve years in 
which he held his Museum 

Important as was his work on the Stone Age, it 
was by no means his only interest. As & missionary 
among the Matabele, he saw much of these people 
and lished anthropological notes as well as a 

le historical study, “Му Friend Kumalo” 
(1945). With one very important exoeption, his 
fleld-studies related to the Stone Age; but the 

on, the excavation of Mapungubwe in the 
ا‎ Transvaal in 1934, shows that Stone Age 
studies were not all-absorbing for him. His work at 
this site is ted in Prof. Fouche’s “Mapun- 
Борте” (1987). Besides his archwological work, he 
was & botanist and entomologist of no mean calibre, 
bemg especially interested in the oollection and 
culture of South African xerophytio planta. 

Jones was the moving spirit in the foundation of the 
Commission for the Preservation of Natural and Hist- 
orioal Monuments and Relics in Southern Rhodesia 
and was successively its secretary and ite chairman. 

His lack of formal academio qualifications never 
greatly worried him, for his wide correspondence 
enabled him to keep in touch with current thought 
in bis subject; nevertheless, the honorary doctorate 
conferred upon him by the University of the Wit- 
watersrand during the last year of his life was the 
most highly prized of his honours. 

Jones's work for prehistory will provide a basis 
which other workers, who knew him not, will accept 
or, perchance, reject; to his colleagues throughout 
Southern Africa he haa, however, left a personal 
legacy in bis example of quiet, careful and unselfish 
work for which they are all the richer. 

R. SUMMERS 
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NEWS and VIEWS 


Chlef of the Royal Naval Scientific Service : 
Dr. H. F. Willis 


De. Н. F. пів, of the Admiralty 
Research Laboratory, үжүүн has been appointed 
chief of the Royal Naval Scientific Service, in suc- 
cession to Мг. W. R. J. Cook (see Nature, 166, 135; 
1950), who has become deputy director of the Atomio 
Weapons Research Establishment, Aldermaston. Dr. 
Willis, who is forty-five, is в graduate of University 
College, Oardiff, where he obtained first-class honours 


in mathematios in 1980 and physice in 1081. In the 


following year he gained the M.8o. degree for research 
on relativity, and he became a Fellow ofthe University 
of Wales in 1933. He spent the next two years at 
Trinity Oollege, Cambridge, engaged on experimental 
research into the optical properties of molecules, and 
for this work was awarded the Ph.D. degree. In 1985 
he joined the British Cotton Industry Research 
Association and carried out fundamental research on 
the diffusion of dye-stuffa into cellulose fibres. These 
early researches were described in papers published in 
the Philosophical M. and in the Procesdsngs of 
the Royal Society and of the Faraday Society. Dr. 
Willis entered Admiralty service in 1988, and until 
1945 was engaged on underwater acoustics research 
in the anti-submarine experimental group, where he 
-served with notable succeas. He was then transferred 
to the A Research Laboratory, and until 
1953 was leader of the group concerned with problems 
in electromagnetics and underwater ballistics. He 
was promoted to the rank of deputy chief soientiflo 
offoer in January 1950, and became superintendent 
of the Admiralty Research Laboratory in 1958. The 
versatility and originality displayed by Dr. Willis m 
his own researches, and the which he haa since 
shown in organizing and directing the work of a large 
establishment, augurs well for the Royal Naval 
Boientifle Service in the creasingly important part 
which it is being called upon to play in naval affairs. 


The French Canadian Association for the Advance- 
ment of Sdence : Dr. L. Marlon, M.B.E. 


Dr. L£o Manton, director of the Division of Pure 
i of the National Research Council of 
Canada, has been elected president for 1954—55 of the 
French Canadian Association for the Advancement 
of Science. He has also been awarded an honorary 
D.Sc. by Laval University, Quebec. Dr. Marion, who 
is fifty-five, is a te of Queen’s University, 
Kingston, and а Ph.D. of Моо University, Mon- 
treal. Joining the National Research Council in 1920, 
he became head of the Organic Chemistry Section in 
1948, and four years later he took on the added 
ilities of editor-in-chief of the Canadian 
Journal of Research, a post which he still holds. In 
1952 he became director of the Division of Pure 
Chemistry. Dr. Marion’s research work has been 
concentrated on the alkaloids, and for his contri- 
butions in this fleld he was awarded in 1948 the gold 
Médaile Léo Parireau of the French i 
Association for the Advanoement of Science. He 
was elected to the Royal Society of Canada in 1942 
and was made an M.B.E. in 1840. 


British Participation In an Internatlonal Atomic 
Energy Agency 


Iw reply to a question in the House-of Commons 
on November 16, Sir Winston Churchill stated that 
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dancing’ the pesi severi your she United Kingdom bad 
exported to forty-six countries more than sixteen 
thousand consignments of isotopes and, at the present 
rate of seven thousand consigriments a year, is the 
world’s exporter of isotopes. Both Canada 
and the United States are aleo important exporters. 
The Isotopes Advisory Service offers advice and 
assistance, and foreign students are accepted at the 
Isotopes Training School at Harwell. Sir Winston 
Meal thee qu Doe ы airan a Bue a 
towards establishing an international atomic energy 
and that it will have & great effect on the 
international situation if the Soviet Union oen see ita 
way to oo-operate fully along these lines. On the 
same day, the Mmister of State, Mr. A. Nutting, told 
the United Nations Political Committee in New York 
that, following the allocation by the United States 
the previous day of 100 kgm. of fissionable material, 
the British Government is prepared to hold available 
as required 20 kgm. of flasionable material for use in 
atomic research reactors abroad. Mr. Nutting added 
that the British Government has not changed ita 
views as to the objectives of the agency: these are 
to encourage world-wide research and development 
о ee E tó arrange for 
nu materials to meet the needs of research, 
dé as. emacs ала ical applications to medicine 
and o activities, mcluding the eventual 
production of power; to foster the mterchange of 
unclassified information ; and to prepare for в time 
when the use of atomio energy for peace becomes the 
predominant and perhaps the exclusive use of atomic 
energy. 
Sucrose Synthesis In Tobacco Leaves 
Тнн synthesis of radioactive sucrose by tobacco 
leaves from glucose and glucose-l-phosphate uni- 
formly labelled with carbon-14 has been described by 
P. V. Vittorio, G. Krotkov and G. B. Reed (Canadian 
J. Boi. 82, No. 8, 869; 1954). The petioles of 
detached tobacco leaves were placed for aix hours in 
solutions of labelled glucose and ginucose-1-phosphate, 
and at the end of this time the leaves were extracted 
with boiling 80 per cent ethanol and the activities 
of their various carbohydrate fractions determmed. 
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` The specific activities of both the glucose and fructose 


moieties of sucrose were found to be and very 
close to one another, while. that of the fructose 
was low. From this the authors have concluded that 
the fructose component of sucrose is derived from 
the glucose introduced and not from the free fructose 
Ра. ува Low activity in starch observed 

photosyn: izi leaves indicates erential 
ае of the glucose introduced into sucrose 
and not into starch. Moreover, respiration of labelled 
glucose ought to produce labelled carbon dioxide 
and, after a period of photosynthesis, labelled starch. 
The isolated starch contained only a small amount 
of activity, indicating that, in hght, sugars were not 
utilized in respiration to any great extent. In dark- 
ness, however, were во utilized, the carbon 
dioxide evolved bemg very radioactive. The authors 
conclude that the mechanism of sucrose synthesis in 
tobacco leaves must be different from that reported 
for Pseudomonas saccharopMla. 


Proceedings of the Botanical Society of the British 
Isles 
Ir has been decided to replace the "Yearbook" of 
the Botanical Society of the British Isles by в new 
publication—the Proceadings, which ів to appear 
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twice ө year, edited by D. H. Kent (1, Part 1; 

. 117). The first number contains such familiar 
Mates as plant notes, plant records and abstracta 
from literature. Hach number will also contain papers 
of general interest on the Britash flora and, at times, 
reporta of officers, excursions and exhibition meetings, 
aa well as book reviews and obituaries. The present 
part includes papers on recent work on the Manx 
flora and the flora of Caldey Island, Pembrokeshire. 


Abstracts of Theses for Cambridge Research 

Degrees 

ABSTRACTS of the theses which were approved for 
the degrees of Ph.D., M.Sc. and M.Litt. in the 
University of Cambridge during the academic year 
1951-52 have been published by the Cambridge 
University Preas (pp. xvii+248; 1954). These 
abatracts, which vary in length from about 120 to 
500 words each, are arranged in the alphabetical 
order of the faculties under the degree oommitteos of 
which the research students worked and, within 
these main divisions, by d . . Bixteen 
faculties are represented, two hundred dis- 
gertations are reported. These include twenty-six in 
the Faculty of Mathematios, and in the Faculty of 
РҺувоз and Chemistry twenty on subjects in organio 
and inorganio chemistry, ten in physical oh 
and thirty-one in physics. The Faculties of Classics 
and Divinity are represented by only one each. An 
index of authors’ names is given at the end of the 
volume, and ib is stated that a y of each dis- 
sertation is-deposited in the Univermity Library and 
тову only be consulted there. It is to be expected that 
the substance of the more important dissertations 
wil be published in due course in the ropriabe 
journals; but as it is essential that de of work 
done, particularly in scienoe, should be made avail- 
able as soon as possible to those interested, it is в 
pity that this handy reference volume to research 
work performed at the University of Cambridge 
during 1951-52 waa not published more prompily, 
and further that the copies of the dissertations are 
not available for loan except perhaps from the 
individual authors. 


American Association for the Advancement of 
Sclence : Meeting In Berkeley 


Тин one hundred and twenty-first meeting of 
the American Association for the Advancement of 
Boienoe will be held in the University of California, 
Berkeley, during December 26-31. In addition to 
the of the Association and ite eighteen 
sections, fifty-nine s80cieties and other scientific 
organizations have arranged more than three 
hundred sessions, and another thirty societies 
are oo-sponsoring appropriate symposia. Besides 
the address of the retiring president of the 
Association, Dr. E. U. Condon, to be given on 
December 28, the Association will hold three general 
symposia as follows: natural resources—power, 
metals, food; population problems ; and the impact 
of acienoe on society. Ав in previous years, the main 
work of the will be divided between the 
various Sections of be Association, which are d 


follows: (4) msthematios; (В) [ipu MEA ; 
chemistry ; (D) astronomy; (HW) geology 
graphy; (F) zoological sciences ; (PG) biological 


sciences ; (G) botanical sciences; (Н) anthropology ; š 
(Г) psychology ; (К) social and eoonomio sciences s 
(L) history and philosophy of science; (M) engin 

eering; (№) medical sciences ; (O) тшге; (Р (Р) 
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industrial sciences ; (Q) education; (X) science in 
general. Among the other meetings to be held m 
Berkeley at the same time are: the third Berkeley 
Bympoarun on mathematical statistics and prob- 
ability ; a four-day international conference on animal 
venoms; & meeting of the International Union for 
the Study of Social Insects; the annual Academy 
conference, made up of delegates of the forty-two 
academies of science affiliated with the Association ; 
and the recurrent conference on soientiflo editorial 
blems and the conference on scientific man-power. 
‘urther information can be obtamed from Sidney 
B. Negus, Medioal:College of Virginia, Richmond, 
Virginie. 
Geographical Assoclation: Annual Conference 


Tum» annual conference of the Geographical 
Association will be held m the London School of 
Economics, Houghton Street, Aldwych, London, 
W.C.2, during January 4—7, 1955. The presidential 
addreas, by Prof. 8. W. Wooldridge, fessor of 
geography, King’s College, London, will be on '"The 
Status of y and the Role of Fieldwork". In 
addition to the usual lectures, excursions, eto., there 
will be a symposium sponsored by the Publio and 
Preparatory Schools Section of the Association, on 
problems of geography teaching and their relation to 
preparation for the university. Further mformation 
can be obtained from the honorary conference 
organizer, Prof. W. G. V. Balchin, University College, 
Swansea. 


The spring conference of the Association will be 
held in York durmg April 12-16, 1955, aud the 
programme and reservation leaflet for this meeting 
will be enclosed in the January issue of the Associa- 
tion’s journal Geography. 


Israell Scientific Papers during 1948-53 : Exhibition 
In London 


Аж exhibition of scientific papers published by 
Israeli research workers during 1948-53, oovering 
both pure and applied science, will be held at the 
Isracli Consulate, 18 Manchester Square, London, 
W.1, starting on December 7, and will remain open 
to the public for а fortnight, Saturdays excluded. 
Bir Francis Simon will open the exhibition and will 
give an impression of science in Ierael during his 
recent visit to that country. Sir Ben Lookspeiser 
will aleo speak, and Sir Robert Robinson will be in 
the chair. А catalogue will be issued of all the 
publications concerned, with fall names and references, 
as well as an author mdex. Further information can 
be obtained from the Office of the Scientific Attaché 
of the Embassy of Israel, 2 Palace Grean, London, 
W.8. 


University of Glasgow 
Тнк following &ppoin&ments have recently been 
made in the University of Glasgow: to the chair of 
i Prof. Donald 8. Hendrie, principal of the 
ext of Scotland Agricultural оа; to lecture- 


Dr. 8. O. Abrshams (senior fellowship) 
Н. M. M. Shearer. For the present session, 287 new 
students (228 men and 59 women) have been admitted 
to the Science Faculty of the University, compared 
with 259 in 1953. In the University as a whole, the 
total number of matriculated students stands almost 
unchanged at 5,585. The new wing of the Chemistry 
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Institute (see Nature, 173, 110 ; 1954) is now i 
and thus once after an interval of fourteen 
the whole work of the Department of i 
is housed in a ai building, which—with a floor 
space of about 170,000 sq. ишо ee 
in Britain; inoluding staff 


chemistry 
studenta, а dba De кы 
well over a thousand. 


University of Leeds 


ои 
of Pharmacology for the reconstruction апі re- 


new man-made fibres building. 
Dr. Н. E. Nursten has been a 
in the Depari is Leather 


University. 


Christmas Lectures for Young Persons 


А NUMBHA of organizations are holding lectures for 
young persons during the Christmas school holidays. 
Among them, the Royal Institution's ‘‘course of six 
lectures adapted to в juvenile auditory” is perhaps 
the most famous, the most long-standing, 
and this year the one h and twenty-fifth such 
course will be by Sir Frank Whittle on “The Stary 
of Petroleum”—ite uses; geology; exploration, 

ion and transportation ; engines and their 

` refining; and the gas turbine. The lectures 
ЖШ te given ay 8 ро оп Tadia. Thügders cand 
Saturdays during December 28-January 8 at the 
Royal Institution, 21 Albemarle Street, London, 
W.1, the fee being, juveniles (10-17 years) £1, adults 
(non-members) £2. For the first time the Plastics 
иек та бое кше 


ung persone, which will be given at 2.30 
December 30 m the auditorium of the оте 


` ^ Research Institution, 188-198 Euston Road, London, 


N.W.1, by Dr. J. C. Swallow, chairman of the Plastics 
Division, Chemical Ltd., whose 
talk, on “The Wonder of Plastics”, will be illustrated 
by а film and supported by practical demonstrations ; 
applications for tickets should be made to the Seare- 
tary to the Council, Plastics Institute, Adam Street, 
London, W.O.2. А Obristmas lecture, for persons 
between twelve and eighteen years old, which the 
Manchester Federation of Scientific Societies organ- 
izes will be given this year by Dr. H. A. Thomas, 
of Courtaulds, Lid., hie subject being “How Science 
sus diosa е the leoture will be given in 
the Chemistry Lecture Theatre of the University of 
Manchester at 3 p.m. on January 5 and will be 
repeated the next day. Applications for ticketa 
should be made through one of the Federation's 


participating societies. 
Announcements 


Wa regret to announce the death of Prof. E. 
Fermi, For.Mem.R.B., of the Institute for Nuclear 
Studies, University of Chicago, on November 28, 
aged fifty-three. 

Тнк tatle of emeritus professor in The Queen's 
University of Belfast has been conferred on Prof. 
James Small, professor of botany during 1920—54, 
and оп Prof. J. K. Charlesworth, profesor of geology 
during 1921—54. 
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Tum title of profeasor of biochemistry in the 
University of London has been conferred on Dr. 
Henry Mollwain in respect of the post held by him 
at the Institute of Psychiatry. The title of reader 
in physiology in the University of London haa been 
conferred on Dr. M. Grace Eggleton in respect of the 
post held' by her at University College. 


Pror. Jonn WALTON, regius profesor of botany 
in the University of Glasgow, Tne eor elected. a 
corresponding member of the Botanical Society of 
A іса. . * 


ч Е. E. Kine, Sir Јевве Boot professor of 
chemistry in the University of N haa been 
elected to the board of British Celanese, Ltd. Prof. 
King will assume a full-time appointment with the 


company as director in oharge of research in 
September next. 
Toa new Cavendish professor of experimental 
увісв in the Uni of Cambri Prof. N. F. 
tb, has invited Prof. H. Bethe, of Cornell Univer- 


sity, to spend the academic year 1955-56 in the 
Cavendish Laboratory as an adviser on the develop- 
ment of nuclear physics in the Laboratory. Prof. 
Bethe's g&ooeptenoe of the invitation should еы 
exceedingly valuable for the future of nuclear 

at Cambridge, since he is particularly well i жые. 
about American developments in this fleld. 


Ds. GEORGES Portas, until recently assistant 
director of research in the Physical 
Department, University of Cambridge, has joined the 
British Rayon Research Association as assistant 
director and is in charge of fundamental research 
there. Dr. Porter’s research work haa been concerned 
with reaction kinetics and, by means of flash photo- 
lysia, with the investigation of the very short-lived 
intermediates which are to & large extent responsible 
for chemical change. At the Association he will be 
continuing his recent work on the oe of light 
by aromatic molecules and dyestuffs 


Tus Massachusetts Institute of Technology ів 
boten E ae eae 
graduates in science, technology and architecture to 
enable them to work at the Institute during the 
summer seasion, June 6—September 24, 1955. Candi- 
dates.must be British citizens, leas than thirty-two 
years of age, with at least two years experience in 

uate either academio or industrial. 
Application forms (to be returned by January 3) oan 
be obtained from the Cultural Affairs Officer of the 
United States Embassy, Room 802, 41 Grosvenor 
Square, London, W.1. 


Охрив the provisions of the Fulbright Pro- 
gramme, travel granta are available to citizens of the 
DNA Bebo. en adem И арат а Ону ме 
United States for an academic or 
pose, ed that they have the financial rapper 
in do. for the visit and have been accepted by an 
American institution of higher learning. The grants 
cover the cost of direct travel between a candidate's 
home and America and return, and are available 
during June 1, 1955-Еерговгу 1, 1956. Applications 
must be submitted by March 15, 1955 (for those 
travelling between June 1 and July 81), or June 1 
(for those traveling after August 1). Application 
forms and further information can be obtained from 
the United States Educational Commission m the 
United Kingdom, 55 Upper Brook Street, London, 
W.. 


x 
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PRODUCTION OF SILICONES 
NEW PLANT AT BARRY, GLAMORGAN 


OF. Е. 8. KLIPPING, working in the Univergrty 

of Nottingham at the end of the nineteenth 
oentury and early years of the twentieth, carried out 
many experiments in the field of silioon chemistry. 
In the course of that researc he often obtained 
polymeric silicon products, which he recognized as 
containing silicon—oxygen linkages. Such compounds 
are known es ‘silicones’, a term which refers to any 
orgeno-silioon compound besed on a msiican—oxygen 
structure with hydrocarbon radicals attached to the 
silicon atoms ; for example : 


hol do 
i11 


The group inside the brackets is called ‘siloxane’. 
In the case of the polydimethylsiloxanes (that is, 
where R is a methyl group), n may vary from zero 
to several thousands. 

The production of silicones in Great Britain ів 
taking place at the Albright and Wilson, Lid, 
Silicone Plant at Barry, Glamorgan. Here, on a 
large scale, with the rigorous exclusion of air and 
moisture, silicon is treated with methyl chloride at 
275-875° C., using copper as а catalyst. The various 
chlorosilanes, RSiCl, В,8101,, R,SiCl, which are se 
produced, for example, 81 + 2RCl + #,8iCi,, are 
fractionated into the pure components. This frao- 
tionation is difficult because the boiling points of the 
chlorogilanes are very close together, REY fractioning 
equipment of great efficiency has to be used. The 
fractionating section is a vital part of the whole 
plant, and involves fractionating columns of great 
height and many stages, all controlled automatically. 
This fractionation gives the mono-, di- and tri- 
substituted chlorosilanes as pure components. Some 
of these chloroeilanes are further treated by a Grig- 
nard reaction, in order to prepare those types of 
chloroailanea which are most needed. 

Having obtamed pure chlorosilanes, the next 

is their hydrolysis by water. The produots of 
hydrolysis condense, and by varying the initial 
proportions of the different chloromlanes, a great 
variety of silicone products сап be made; for 
example : 





аы 
Distillation 





Distillation umt showing still pota and batch columns 


It can thus be seen that the characteristics of the 
products are dependent upon the type of chlorosilane 
or mixture of chlorosilanes used. 

The prooem employed is very oomphoeated, and 
requires to be carried through many stages with 
great care in order to produce pure materials in good. 
yield. Since the chloroeilanes are corrosive and toxrio, 
react spontaneously with water, and are highly 
inflammable, elaborate safety precautions are 
necessary, and the volatile solventa and inter- 
mediate products of the process are stored in 
buried tanks. The tanks—and indeed all parta of 
the system—are purged with inert gas to prevent 
the ingrees of air or moisture and to reduce the 

risk of fire. Incoming 

solvents are transferred 

= to the storage tanks 

from the tank oers, m 
which they are trans- 





dn 
ا‎ 
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7 
ноо, 
Hydrolysis RSI(OH)4] 
Condensation R—Bi—O- 


adios à | d 


Resins 
(8-Dimensional polymers) 


ported, by pumps. On 
the other hand, methyl 
chloride, which is also 


areas wear protective 
clothing, including 
glasses and helmets. 


s 
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The silioone products so obtained are characterized 

by good resistance both to water and to extremes of 
temperature. These are extremely useful properties, 
end result: ii silicones ‘being used for auch vation 
purposes as paints for metal surfaces at high tem- 
. peratures, water-repellent treatment for masonry, 
concrete, eto. heat-resistant electrical insulation, 
А ; silicone finishes to fabrice to achieve water repellency 
and stain resistance, eto. The quality of the products 
is tested in a technical service laboratory, and the 
development of new products is also carried out there. 
The knowledge and experience of the Dow Corning 

` Corporation in the field of silicone science and tech- 
nology has been freely available and has been drawn 
on liberally in the setting up of this plant at Barry. 


oe 


-,, BIOLOGICAL EVALUATION OF 
WATER AND EFFLUENTS 


November 3 the Biological Methods Group of 
the Soorety for held & 
in London on “The Biological Evaluation 
of Water and Effluenta". 
the spirited discussion of the papers gave a good 
indication of the large number of chant 
biologiste now interested—either as consultants or as 
-servants of public authorities or industrial firms —in 
the assesament and control of pollution. 

Dr. B. A. Bouthgate (Water Pollution Research 
Laboratory, Stevenage), in introducing the subject, 
said that, in trying to evaluate the purity either of 
a surface water or & discharge, chemioal 
and biological meth are usually used in oon- 
junction. Waters to be used as a source of domestic 
or sometimes industrial—supply are usually exam- 
ined bacteriologically ; with some surface waters the 

flora is examined , and measures are 

to prevent ite interfe with filtration and 
other methods of treatment of the water. There is a 
great lack of quantitative information on the dis- 
tribution of different species of fish in rivers, par- 
tioularly in rivers polluted by sewage and industrial 
effluents. Recent work has shown that large numbers 
of coarse fish enter a channel carrying an undiluted 
- sewage effluent, in which oonditions only rarely 
become lethal; when lethal oonditions do occur, it 
ig due principally to depletion of oxygen in solution. 

In regulating the discharge of effluents containmg 
oxidizable matter to a stream, & method is urgently 
required whereby the effect of a given discharge on 
the oxygen tension in the stream can be 
Usually efftuents are examined by the test for bio- 
chemical oxygen demand or, better, by measuring 
uptake of oxygen in a respirometer (of which a new 
modification of an instrument of the Warburg type 
was described), but it is by no means certain that 
the rate of oxidation—particularly of ammonia— 
+ measured in this way is the same as that which occurs 
in a stream. In the direct measurement of rate of 
oxidation in в river, it is necessary to be able to 


6n attempt to do this by following 
oxygen content of air trapped Күре ims 
aL tha Boom, mud 


teiner, 
surface of the water. К аайы ee 
in the tengion in streams, and 


oxygen polluted I 
methods of recording the level of oxygenation, con- 
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tinuously or ab short intervals, are required. А 
recently devel apparatus was described in which 
samples are at intervals of ten minutes, the 
oxygen content being determined automatically, 
essentially by the method of Winkler; the values 
obtained are recorded on & chart. 

The determination of the toxicity of effluents to 
fish was then dealt with by Mr. D. W. M. Harbert 
(Water Pollution Research Laboratory, Stevenage) ; 
the object of this work, he said, is to predict, from 
tests in the laboratory, what effect a given effluent 
would have on flah when di to a river. 
Laboratory testa under controlled conditions oan 
usually be made only during a period of a few days, 
though some have been contmued for as long as 
three months; from tests of this kind, one has to 
try to predict what the effect of a small concentration 
of а poison, present continuously in a river, would be 
on а fishery. It is very probable that the toxicity 
of & river water, containing в fixed concentration of 
в poison, would in any event fluctuate widely, since 


of the еа аа і below the 
air-saturation value. ons in temperature 
and pH value may also be important; the toxicity 
of solutions of ammonia, for example, increases 
rapidly as the pH rises and ionization is reased. 

. J. E. Forrest (Queen Mary College, London) 
described the effects of ing discharges on the 
flora and invertebrate fauna of streams, dividing 
effluents for this purpose into those containing 
direct poisons; those, such as sewage effluenta, not 
directly poisonous but containing organic matter ; 
e Sg es ae ae 

ture. Below a source of serious 

pollution tere ie» well-marked sequanoo of changes 
In the invertebrate fauna and, it waa 
кру Af ths fauna fa а ml give Tar reliable 
information about the state of pollution of the water 
than would be given by randam chemioal testa. The 
relative i of the level of oxygenation of 
the water and of the nature of the bottom in in- 
ing the distribution of invertebrates is not yet 
ormally, of course, if mud and sludge are to 
i in a river, this will happen in slow- 
flowing and relatively deep reaches where the oxygen 
tension of the water is likely to be low, as a result 
of uptake of oxygen at the mud—water interface, and 
of the relatively amall rate of re-aeration of the water 
from the air under stagnant conditions. The im- 
шо аро (ой усун ш 

the character of a stream was streased ; this alga may 
grow very vigorously in rivers polluted by nitrogenous 
organic matter. 

In & pe on the determination of the 
of water, Dr. E. Windle Taylor (Metropolitan Water 
Board, London) desombed the development which 
has teken pleoe, from &bout 1880 onwards, of 
bacteriological methods of examination. Recently, 
for research purposes, the probable error of 
bacterial oounte, using liquid media, haa been 
considerably reduced by using only two-fold dilutions 
and examining seven series, each of ten tubes, in 
each determination; the modern view, however, is 
that in routine estimations to safeguard the purity 
of a domestic water supply it is better to increase 
the number of samples examined rather than to 
increase the number of tests carried out on each 
sample. He emphasized that a public water under- 
taking aims at distributing & safe, but not necessarily 


Vot 174 


clear. 
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a sterile, water; sterilization may be necessary if 
the water is used in a hospital, and for process water 
in food industries further treatment may be demr- 
able to improve the ing qualities of the product. 
Among the most promising recent developments in 
methods of examining water are membrane filtration, 
and the use of synthetic media containmg only pure 
inorganic substances. Dr. Windle Taylor urged— 
and this was strongly supported in discussion of his 
peper—that standard bacteriological methods should 
be used m examining water supplies. Several mem- 
bers also referred to the urgent need for a second 
edition of ‘Methods of Chemical Analysis aa applied 
to Sewage and Sewage Effluenta", the first edition of 
which was published by the Ministry of Health as 
long ago ae 1029. 

The digcussion—a very brisk one—which followed 
the papers covered a wide range. Opinion seemed to 
be general that there is a need for a standard method 
of determining the toxicity of industrial effluents to 
fish ; an attempt ıs in fact now being made to develop 
such в method, and the Ministry of Agriculture and 
Fisheries has &nnounoed that it proposes to set up & 
laboratory in London in which samples submitted 
wil be tested. Several speakers referred to the 
inadequacy of the widely used test for biochemical 
oxygen demand of effluente, and it ıa clear that much 
farther work is required to determine rates of 
oxidation of pollutanta, both under laboratory con- 
ditions and in different types of rivers. Only when 
this mformation is available will it be possible to 
predict with confidence the effect of an effluent on 
the level of oxygenation of a river—a very important 
matter to & river board ing to frame by-laws 
regulating the quality of effluenta in its district. 


RESEARCH ADMINISTRATION 
CONFERENCE 


HE eighth annual conference on “The Adminis- 

tration of Research” brought together nearly 
three hundred leaders of industrial, and 
government research laboratories ab New York 
University during September 8-10, comoiding with 
the opening of the centennial celebration of the 
College of Engineering of that University. The Oon- 
ference is arranged each year by an informally 
organized group, mainly administrators of research 
and development in the physical — Attendanoe 
is by invitation and ublished by 
the host university. Sree imd or 1954 was 
designed for di specific incidents pertaining 
to management of the 4,000 million dollar research 
ay development business throughout the United 

tates. 

At each half-day symposium a series of four or 
five brief presentations was followed by lively dis- 
cussion. The first ium, “A: i and 

the Researcher's Output", was opened by 

Dr. Eric A. Walker, dean of engineering at Penn- 
sylvania State College, where the Conference was 
founded in 1947. Observing that “we have passed 
through the stage of random creativences and entered 
an age of deliberate creativity", Dr. Walker said it 
is up to the research man to aketoh the course the 
will follow toward the hesied marease 

of 100,000—150,000 million do in the gross 
product of the United States by 1960. Although no 
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objectave measure of an individual scientists pro- 

ductivity has yet bean found, the fact that empirical 

evaluations are becoming more prevalent and 
tio was brought out by each speaker. 

Mr. Edwin A. Speakman, general manager, Guided 
Missiles Division, Fairchild Engine and Airplane 
Corporation, described the semi-annual rating plan 
of his company. He noted that supervisors and 
administrators must often evaluate and reward & 
researcher's potential far in advance, as ıt may take 
several years for his efforta to materialize. Dr. Clyde 
E. Williams, director of the Battelle anguis 
Institute, emphasized that всіегіійо integrity, self- 
ан ead учсан ааа 

most important for promotion. The National Bureau 
of В according to ite Qireotor, Dr. A. V. 
Astin, favours appraisal and promotion of stafi 
members through the collective judgment of oom- 
mittees at various levels. Although it is possible to 
promote & scientist to the highest grade without 
aasigning him executive responmbility, such assign- 
ments are diffloult to avoid, and Dr. Astin suggested 
that this situation warrants further study. 

The Conference from outside the United 
States was Dr. John J. Green, of the Defenoe Research 
Board of Canada, who is science advisor to the Royal 
Canadian Air Force. He summarized, with individual 
examples, awards which are available for merit in 
Tesearch; these include sabbatical years, cash 
awards, royalties from inventions, the Queen’s 
honours lists, and the annual gold medal of tho 
Profeesional Institute of the Civil Service of Canada. 

After a luncheon, addressed by Henry T. Heald, 
chancellor of New York Univermty, the second sym- 
posium dealt with a number of general aspects of 
“Management m the Research Laboratory”. Tho 
chairman, Dr. James B. Austin, vice-president of the 
Research Division, United States Steel gave some 
pointers on the “Control of Service Groups". He 
emphasized the concept of service to the research 
staff, pointing out that maochine-shop backlog must 
be small enough to accommodate rush-work for 
scientists. Informal contacts by the scientist with 
the service technician are encouraged and priority 
determinations m shops work, for le, are made 
through weekly conferences. In explormg ‘The Uso 
a Work Sim сах ашро іп a Research Laboratory’, 

Mogensen, management consultant, 
m ati of how other organizations have been 
helped by such & . He urged that all 
workers be taught to keep asking ‘why’, and recom- 
mended direct communication, rather than suggestion 
boxes, as the channel for ideas. 

The delicate problem of ‘Inter-Departmental 
Relations of Research to Production and Sales” was 
treated by Mr. Kenneth H. Klipetein, general man- 
ager of the Research Division, American Cyanamid 
Co. Not only individuals but also whole sections of 
&n organization must practise team-work in to-day’s 
industry and government. To have the research 
director as & part of top management and to use 
co-ordinating committees for active planning and 
review are approaches Mr. Klipetein has found most 
effective. Similar experience was described by Dr. 
Blaine В. Wescott, executive vice- ident, Gulf 
Research and Development Co. ving research 
consolidated in one department rather than dispersed 
among operating departments, he agrees, has more 
advan: than disadvantages. Qualifications of an 
engmeermg manager were discussed by Mr. Howard 
L. Richardson, vice-president of engineering oper- 
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ations, Sylvania Electric Produota, Inc. No stereo- 
combination of traits has been found, he 
pointed out. A technical background is invaluable, 
е о е ишк нете as how to 
sell ideas and how to make decmions based on 
judgment where facts are sparse. 

In the third symposium, ‘(Communication Problema 
in a Research Operation” were illustrated. The 
ahairm&n of the seasion, Dr. Paul R. Beall, consultant 
to the Deputy Chief of Staff, Development, U.8. Air 
Force, was also chairman of the erence Pro- 
gramme Committee. Alluding to the disappointment 
a oompany may experience when шаа te com- 
marito OF a deep psoposal woken is ose a large 
contract, Dr. Beall gave some tips, includmg a 
dramatized presentátion on how to make an effective 
oral presentation. 


Services Technical Information (ASTIA). 
This Agency is в olearmg-house a ble to the U.S. 
Defense Department and its prime contractors. A 
‘single report, for 


le, obviated a long-range 
study of corrosion which saved one company fifty 
thousand dollars and two years in time. 
Dr. Howard G. V. , Vice-president of the 
баша ачын! this good. 
communication with its clientele is at the 
‚ heart of effective service by a research laboratory. 
He agreed with the thinking of Dr. Wescott and Mr. 
~ Klipstein ва regards a separate laboratory organiza- 
tion and its co-ordination through committees. At 
California Research, Inc., a conscious attempt is 
made +o bring group leaders and even bench workers 
into study-group discussions, and also to permit them 
to Bee their ‘brain children’ put on the production 
line. A very specific tool of communication is “The 


"s tmp d iu еу Bulletin"', described 
by Dr. Helmut K. chief of the Climato- 
logical Services Division, U.S. Weather Bureau. It 


treatment by one in а position to know, Dr. Norris 


E. Bradbury, director of the Los Alamos Scientific 
Laboratory of the Atomio Commission. The 
solution of internal communication problems, he 
said, is really a function of how the director and the 
people with whom he works feel toward.one another. 
Мо tools or procedures can compare with ‘attitudes’ 
- when it comes to communication. The ‘need to 


таша: security restrictions cause difficulties 
that Dr. Bradbury does not know how to overcome. 
He believes there can be more common sense in the 
sharing of scientiflo information without endangering 


H. Verdier on the planing and construction of the 
now Applied Physios Laboratory of Johns Hopkins 
University ; from Mr. A. R. Johnson, of Arthur 
D. Little Ino, on the building of 


"vioe-preaident "for research and development, J ohns 
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Manville 
Researoh 
is merely a tool for produotive research. There 
some differences of opinion about the size of the 
‘modular design’ and about how easily transferable 
ns should be. Dr. Rassweiller particularly 
thinking im terma of things that will 
рае We should not just 
ask “How much can we save in building ?", he. 
declared, but “How can we build a facility that will 
give greatest returns on the dollars invested ?”. 

The final symposium, on “Basic Research in an 
Applied Research Laboratory”, elicited stimulating 
discussion to the very end of the Conference. The 
chairman of the session, Mr. Earl P. Stevenson, 
president of Arthur D.. Little, Ino., had served this 
yeer as general chairman of the Oonference Advisory 
Committee. He strongly favoured the mixing of 
some basio research along with & lied, and explained 

1 ‘the ‘office of science 

ity but 

Gls haere лш E eden 
ship through the informal organization. Dr. Maurice 
Nellea, director of the Borg-Warner Central Research 
Laboratory, gave a concrete example of how basic 
resulta grew out of applied research on sheet metal 
work. ‘“We used to be asked”, he said, ‘what have 
you discovered that is new? Now we are asked, 
when will you complete that project 7° This signifies, 
Dr. Nelles concluded, that science may have reached 
the end of progree by analysis and separation—that 
random hunting has passed ita prime—and we must 
plan deliberate creation and synthesis. ‘“‘Cortisone— 
A Product of Joint Academic and Industrial Basic 
Research” was the title of a vivid description by- 
Dr. Randolph Major, vice-president of Merck 
and Co., Inc. Without close team-work between 
& lied and basio approaches, the hormone syn- 

i iron Bas ү байагы nue ORE HORS MARS ORE 

le. 

o. Ralph Bown, vice-president of the Bel. Tele- 
phone Laboratories, suggested that “Research ів 
simply an effort to understand more about things”. 
The way for an applied laboratory to get a balance 
which includes some basio research is to employ 
people who are concerned in the things 
which interest the company and then to keep them 
informed of those intereeta. Bell Laboratories, Dr. 
Bown said, relies Jess on committees and more on 
delegation and oo-ordination through the line than 
seams to be true of some others. When & man has a 
bright ee йогышо ee ee 
pursue it, if it is reasonably applicable to the oom- 
pany’s work ; ы аып ал тезге the GARS where 
і is not, he should publish interim resulta во that 
someone else can continue the research. 

Mr. Alex Stewart, director of research of the 
National Lead Co., spoke on “Gold is where you find 
It", in people ав well aa in minerals. His company 
sponsors exploratory and basio research in univer- 
sities and, when timely, transfers it to the company 
laboratory. Also, the National Lead Oo. has the 
unique practice of making & research and develop- 
ment team actually demonstrate the salability of a 
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and has engaged a leading industrial scientist to 
direct all scientific operations. 

Attendance ab the Conference was reported to be 
a little more than half from industry and the 
remainder divided equally between government and 
universities. The 1955 Conference will be held at 
Northwestern University, Evanston, Illinois. Dr. 
Thomas H. Vaughn, vice-president for research and 
development of the Colgate-Palmolive Company, is 
the new chairman of the Advisory Committee, and 
Dr. Maurice Nelles the new chairman of the Pro- 
gramme Committee. 
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INDIAN ASSOCIATION FOR THE 
CULTIVATION OF SCIENCE 


REPORT FOR THE YEAR 1953-54 


"qs annual report for 1958-54 of the Indian 
Association for the Cultivation of Science has 
recently been published in full*, and although 
reference has already been made in these oolumns to 
the Association’s activities during the year (Nature, 
September 11, p. 495) when the acting director, Prof. 
Р Ray: originally иез] the vepark 6t dis qubdal 
general meeting of the Association, held on July 30, 
a fuller résumé that is now possible, from the pub- 
lished report, is not without interest. Besides the 
usual appended financial statements and lista of books 
&oquired during the year and serials received on an 
exchange basis, the aooounb includes, the 

ental 


given of the five-year plan of development covering 
the financial years 1954—59, which was prepared at 
the request of the Finance Committee and the 
Government of India and finally approved by the 
Council on March 29, 1954. The plan contemplates 
non-recurrent totalling Re. 1,138,200 for 
equipment and Ra. 1,771,393 for land and buildings, 
of which two-thirds is to be provided by the Govern- 
ment of India and one-third by the Government of 
West Bengal. Recurrent grants, which are estimated 
to increase from Ка. 465,680 in 1954-55 to Ба. 777,415 
in 1958-59, and to total Re. 8,287,592 in the quin- 
quennium, will be provided mainly by the Govern- 
ment of India as at present. The Plan does not 
involve the establishment of any new Department. 
In the Department of General Physics, X-Rays 
and Magnetiam, investigations on the transport 
properties of matter have been started. Results 
obtained for the conductivity of argon—neon mixtures 
using Kannuluik’s thick-wire method agree with the 
12:6 power model of the intermolecular potential 
but not with the inverse power model В. N. 
Srivastava has applied the theory of thé thermo- 
dynamics of irreversible processes in investigating 
the thermal effusion of substances capable of existing 
in two isomeric forms. The uni dimensions of 
fluoranthrene and phthalic acid have been determined 
from morphological and X-ray studies, and the 
dimensions of the intermioellar zones of some fibres 
have bean obtained by incrustation of metals like 
gold and silver in the oolloidal form im the fibre 
framework. The investigation of low-angle X-ray 


* Todi n Association for the Culttvation of Science. Annual 
for 1953-04. Рр. 64. (From the Assousizon, Jadavpur. Onloutia, 1964.) 
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scattering continued as well as X-ray studies of red- 
coloured silver glas and of the nature of adherent 
metal filme of glass surfaces. Determinations of the 
magnetic anisotropy of paramagnetic crystals of the 
elementa of the iron group continued, and a new, 
simple and efficient electrodynamio method of 
measuring iio fields, with an accuracy of about 
5 parta in 10,000, has been developed. Expermental 
and theoretical studies on the electrical, thermal and 
magnetic properties of graphite orystals also oon- 
tinued. 


In the Department of Optics, the ultra-violet 
absorption spectra of phenetole, n-butyl benzoate, 
a-chloronaphthalene and a-bromonaphthalene have 
been determined in the liquid and solid states at 
low temperatures and also those of o-, m- and 
p-toluidine, while the Raman of o- and 
p-chlorotoluene in the solid state at — 180° C. have 
been with those for the liquid stato. 
Studies of the Raman spectra of 1: 2-dichloro- 
ethane and 1:1: 2-trichloroethane in the vapour 
state indicate a marked change in the ratio of the 
number of the two types of molecule with the 
change from liquid to vapour state, attributed to the 
influence of the strong inter-molecular fleld in the 
liquid state. The absorption of radio waves of 
frequencies in the range 250-920 Mo./s. in benzyl 
&loohol, benzyl chloride and benzylamine at different 

tures has also been studied, as well aa the 
absorption of 3-8-cm. microwaves in chloroform and 
ethylene dichloride. The number of evenis in which 
a neutral particle in oo&mio rays produced in a lead 
absorber either one charged meson or more neutral 
ones moving along different paths was determined. 

In the Department of Theoretical Physica the 
equivalence of the Born approximation to the 
covariant perturbation theory has been demon- 
strated by considering the scattering of fast electrons 
by the Coulomb field of the atomic nuclei, and the 
method of Brinkman and Kramers has bean extended 
to the capture of the electron in arbitrary excited 
orbits. Theories of the nuclear shell structure model 
and Bohr’s liquid-drop model are being studied with 
the view of finding common ground for the two 


a . 

In the t of Physical Chemistry, investi- 
gations on chain transfer of vinyl acetate uamg 
hydrocarbons, alcohols, ketones and chlorinated 
solvente gave resulte in + with the a-hydro- 
gen theory. With &arylonitrile the results also agree 
with that theory t when halogenated solventa 
are used. A study of the kinetios and chain-transfer 
ooefficienta of vinyl and other monomers in the 
hydrogen peroxide-catalysed systems has led to a 
method for evaluating solvent transfer in the 
catalysed system. Work with nine azonitriles as 
initiators in the polymerization of vinyl monomers 
was completed, and work on the synthems of hydro- 
peroxides and the X-ray-initiated polymerization of 
vinyl monomers commenced. Lauroyl, caprinyl and 
caproyl esters of methylethylcelluloge have been pre- 

Seven osmometers have been oonstruoted and 
calibrated for the determination of the molecular 
weight of oo-polymers. Resulte obtained for the 
molecular weight distribution of polystyrene were in 
good agreement with the theoretical distribution 
equation of high polymers deduced by 8. R. Palit 
and К. C. Majumdar. The solubility of anthracene 
and phenanthrene in the binary systems ethyl iodide 
ar iodobenzene, cyclohexane or cyclohexene, has been. 
determined. 
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Work in the Department of Organio Chemistry bas 
been reoriented considerably. In the study of di- 
terpenoids a new general method has been developed 
by the synthesis of trioyolio C,-ketones. A new 
of d-homovamphorio acid 


synthesis of a steroidal nucleus, and the 
technique using liquid ammonia for the preparation 
of intermediates has been improved. A synthesis of 
the dicarboxylic acid, C,,H,,0, obtained by the 
degradation of picrotoxin, has been achieved, and 


acid, while salicylamidoxime has been used for the 
gravimetric determination of transitional elementa, 
ag well as for their separation and the colorimetric 
determination of uranium and iron. 


LAW OF RED SHIFTS AND THE 
.DISTANCES OF NEBULA: 


T Darwin Lecture of the Royal Astro- 
pan delivered by the late Dr. 
Edwin Hubble on May 8, 1958, in the Boociety's 
rooms at Burlington House, London, the subject of 
the Lecture being the law of red shifte—the oor- 
relation between distances of nebule and displaoe- 
menía in their *. Three phases in the history 
of the law of ahifta were discussed ; the first, the 
discovery phase, commenced with Slipher’s s measure- 
ment in 1912 of the velocity of M 31, which he found 
to be —300 km./seo., and during the next ten years 
he contributed forty-two oub of forty-mm nebular 
velocities then available. The list was completely 
dominated by large positive velocities which ranged 
up to 1,800 km./seoc. in the case of NGO 584. 
Attempts from 1916 onwards to derive the solar 
motion with respect to the nebulw were 

by the positive signs indicating general recession, 
but improvements in the results followed Wirte's 
introduction of a constant K term in the equations. 
Although the improvement was not sufficient to 
render the results ble, 16 was seen that the 
next logical step would be to replace the constant K 
by rk, that is, by a term which varied with the 
distances of the individual перше ; and during the 


on apparent luminosities and a 
Failure was due, as appeared later, to the arena 
short range covered by the radial velocities being 
insuffidient to give reliable individual distances. 
The problem waa finally solved when the brightest 
stars in late-type spirals and i пеБш were 
established as suitable indicators of distance and 


ee tn MON. А Roy. Astro. Soe., 113, 6 ), and also, 
slightly condensed, in The CH No: SA ). 
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nebule. Using the upper limits of brightness of theese 
stars as a distance oriterion and applying it to the 
nebule with measured: velocities, eae of velocity- 
distance shifts, now known as the law-of red shifts, 
emerged approximately in ita present form. This law ` 
was established m 1928 out to about seven million 
light-years, as an approximate linear relation acoord- 
ing to which velootties of recession increased at the 
rate of the order of 500 ко. /вес. per million parseos of 
distanoe, or about 14) km. /вөо. oe ee s qe Amir 
The second phase, a Mt. Wilson project, lasted 
from 1928 to 1936, during which Humason assembled 
е of nebnis and Hubble attempted to estimate 
their distances. For various reasons, attention was 
concentrated on clusters, and, when these could not 
be observed to advantage, spectra of fleld nebule, 
isolated or members of amall groupe, were assembled 
in large numbers ; these data provided an account 
of red shifts in the nearer, more conspicuous nebulse 
of all kinds. The resulta of the second were 
as follows. The law of red shifta appeared to be 
linear, and the red shifts moreased at the rate of 
about 160 km.[geo. per million light-years. The solar 
motion was largely accounted for by galactic rotation, 
and the residual represented the sad motion а 
and uncertain, of 
the order of 100-150 Xm.[seo. towards galaotio 


latitude + 80° approximately, and 1 e in the 
quadrant 50°-140°. The law of red did not 
operate within the Looal Group; ы, lastly, 


used to calibrate all the relations in terms of brightest 
stars. 
In the interim between the second and third 
Mayall began assembling spectra with a very 
е ultra-violet spectrograph on the 36-in. Crossley 
at Mt. Hamilton, and gave special attention to the 
later-type spirals and other systems of low surface 
brightness for which his reflector was as efficient as 
the larger on Mt. Wileon. His list now 
numbers about 280 nebular velocities and with 


Humason’s list, when the two are lished, will 
total about 750 individual пери. e date furnish 
most important information of kind, and full 


every 
discussion must await publication of the liste, though 
oertain matters are divulged by Hubble; limite of 
space prevent anything more than refarance to them И 
in this article. 

The oompletion of the 200-in. reflector and ita 
accessories Initiated the third and current phase of 
the development, the programme of which two 
parts, the first being the extension of the observed 
range. During the first season that a nebular spectro- 
graph could be used on the 200-in. (1950—51), 
Humason obtained tra in three clusters which 
had been tried with the 100-in.; one 
of these, the Hydra cluster, had a velocity of 61,000 
km./sec. The 48-in. Schmid’ reflector oan be used to 
this limit, but beyond it clusters cannot be identified 
with certainty on the survey plates. Humason is 
confident, however, that velocities up to 75,000 
km./seo. at least can be recorded when olusters have 
been located, but such locations would depend on 
purely chanoe finds with the 100-in. and 200-in. 

The second part of the p deals with the 
revision of the distance soele. A review of the unit 
of distance has been pending for more than twenty 
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years—after it was realized that many nove and 
globular clusters in М 31 were fainter with respect to 
the Cepheids than was the oase in our own system. 
It is now known that the classical Cepheids in М 81 
are nearly 1:5 magnitudes brighter than was pre- 
viously supposed ; in consequence, current estimates 
of absolute distances must be nearly doubled, and 
the so-called ‘age of the universe’ must be increased 
on the same вовіе. Among other steps in the pro- 
gramme are included the setting up of faint-mag- 
nitude sequences in Selected Aro&a, the measurement 
of nebular magnitudes, corrections for effeota of red 
shift on s t magnitudes, and the exammation 
of errors arising from inter-nebular 
obscuration and systematio evolution changes in 
luminosities during the travel time of the light from 
the nebulm. Each of these is considered in logioel 
order in the later part of the Lecture, which ends 
with a warning that "we are already in the region of 
dimmishing 


by an accurate survey; the explorations 
pushed towards the next decimal place instead 

of the next cipher.” The Lecture ends 

optimistic outlook :. “From our home on the Earth, 


increasing 
rapidly, until at the last dim horizon we search among 
ghostly errors of observations for landmarks that are 
soarcely more substantial. The search will continue. 
The urge is older than history. It is not satisfled 
and it will not be suppressed”. 


ABSORPTION OF IONS BY 
PLANTS 


By D. REICHENBERG 
Chemical Research Laboratory, Teddington 


and J. F. SUTCLIFFE 
Botany Department, King's College, London 


[uc toe ru n e укый рон, 
plants may abeorb both oetions and anions at 
rate which is i over & wide range of the 
total concentration in the culture medium, provided 
their relative concentrations іп the medium аге kept 
fixed. Such results may be explained on the basis 
that the rate of absorption is limited either by the 
number of suitable ‘oarrier’ molecules or by the 
amount of energy available from respiration’. How- 
ever, recent work hag shown that ion exchange 
prooeeses may follow & closely similar pattern. The 
rate of exchange of sodium for hydrogen on both 
strong-* and weak-acid‘ cation exchange resins has 
been shown to be independent of the sodium ion 
concentration in solution over & wide range. In this 
Tange, the rate-controlling process has been shown to 
be the diffusion of ions through the reain material, 
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solution. It appears, 
alternative hypothesis for the uptake 
ag гок ug e e E 
assumption must be made that there is 
present in plant calla а membrane (or membranes) 
containing both anion- and cation-exchange mater- 
ialg &croes which the movement of ions oocurs. 
However, it is not necessary to postulate two 
entirely homofunctional substances, one completely 
acidic and the other уч eee де, rd that 
one is predominantly acidic e о pre- 
dominantly basio. The two might even be part 
of е same protein molecule provided the acidic 
basic units were sufficiently segregated. The 
EE Ep have been 
user for the plant to provi 
the membrane & continual supply of an appropriate 
electrolyte such as carbonio acid or some other weak 
organic acid. The cations would then be exchanged 


for hydrogen ions on the cation exchange material, and 
the anions likewise for bicarbonate (or other anion) 


from the medrum would move in the opposite direo- 
tion. It is known that hydrogen ions, bicarbonate 
and other anions are, in fact, yielded by planta to 
the external solution. 

The energetics of transport by ion ex 
diffusion are particularly simple and aooount 
for the fact that ions may be absorbed against a 
concentration gradient. Consider а cation exchange 
membrane seperating infinite volumes of solutions 1 
and 2, in which the activities of sodium and hydrogen 


E Are, up gant (onal, larly ls [ань 


e of of MEN plant 2 Sodium will 
diffuso the membrane from solution 1 to 
solution 2 provided that the concentration of sodium 
ions $n the membrane is greater on the side nearer 
solution 1. Since the uptake of sodium ions by 
cation exchange materials of both the strong- and 
weak-acid has been shown to depend on the 
ratio awa/ag (if hydrogen із the ing ion), 
transport of sodium ions from solution 1 to solution 2 
will occur if: 


[ама]: [ажа] (1) 
| [am]; ^ [ax 
that is, of on] 
[an] GNI 
(ui ^ [она (2) 


Now consider the energetics of the process. Let 
[aya], be less than [awa], This means that sodium 


[онан per gm. ion is required. However, - 


hydrogen ions will diffuse in the opposite direction 
assisted by their own concentration gradient which 


RT in 


Provides an amount of fo energy ВТ in ВА por 
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"в 


gin. ion. This will be sufficient to drive tho sodium” 
ions across provided 


[ан], 


In [ana] 
[ан], 


RT In 
[ona], 





> 0, 


which reduces to the inequality e cuni аруы: 
It is therefore necessary for the ion oon- 
oentraiion inside the membrane to be raised through 
metabohsm to a value satisfying the conditions of 
expression (2) if the absorption of sodium against a 
‘concentration gradient is to oocur. In а similar 
manner the absorption of anions requires & suitably 
high concentration within the plant of carbonate or 
bio&rbonate ions or anions of an organio acid. 

Re ee cca eran 
maintained ble ions this 
i Конак мы toes of ыо, and Oster- 
hout*, which were oriticised by Hoagland’, on the 
grounds that the necessary either do not 
always exist or bear no direct relationship to the 
rate of ion absorption. A oritıoal point in this oon- 
nexion appears to be the precise location of the 
effective membrane іп a vacuolated cell, whether it 
is to be represented by the whole protoplast or by 
the outer or inner surface membrane. Clearly, if the 
whole protoplast is involved the ion exchange 
mechanism cannot operate unless gradienta exist for 
hydrogen ions and suitable anions between the 
external medium and vacuolar sap. Hoagland 
olaimed that ions may be absorbed when these oon- 
ditions do not apply, and therefore rejected the 
exchange hypotheses. 

On the other hand, if the outer cytoplasmic 
surface acta as the membrane, it is evident that 
respiratory processes in the protoplaam may create 
the necessary gradients and accumulation of ions in 
this region be brought about. With meristematio 
cells in which there are no obvious vacuoles this 
mechanism is sufficient to account for absorption. It 
has generally been that ions move passively 
into the. protoplasm of plant oells'7*14, but clearly 
the presence of metabolic products in the form 
of charged particles is an essential pre-requisite, 
since diffusion alone is insufficient adsorption- 
exchange reactions are obviously involved. Frey- 
Wysaling!! has suggested a structure for the surface 


membrane of a protoplast which is not inoonsistent ' 


with ite possession of 10n exchange properties. 

With mature oells, however, ions accumulate in 
the free state within the vacuoles, and in so doing an 
additional barrier, the tonoplast, is encountered. 
Віпое metabolio reactions are on the whole occurring 
outeide this membrane it seams unlikely that the 
necessary gradients for hydrogen ions and anions 
will exist to account for movement from the proto- 
plasm. It is probable, therefore, that in this case 
& mechanism other than ion exchange is responsible 
for transport. A discussion of the ilities in this 
connexion is outside the scope of the present oom- 
munication ; but a mechanism based on the ideas of 
Goldacre™ or Conway?! would appear to be adequate. 
In support of the Кы ы н that the movement of 
ions across the plasmalemma and tonoplast are 
accomplished by fandazisntelly different ргооеввев, 
Ariez!* has shown that whereas chloride transport 
into the protoplasm of Vallisneria leaves is inhibited 
by cyanide it is unaffected by dinitrophenol at a low 
concentration which prevents vacuolar acoumulation. 
Moreover, 8 Steward!’ has claimed that the mechan- 
ism of absorption of ions by meristematic tiasue- 
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‘culture cells is not identical with that of oella in the 
TUO ANC оопа опа най tUa rüay оса аркак аав 
above 
If two distinct mechanisms are involved in the. . 
of ions from an external medium into the : 
vacuoles of individual cells or the stele of the root, , 
then either may be the limiting factor according to 
the particular environmental or expermental oon- 
ditions involved. The work with resins suggests that - 
contrary to general opinion the rate of ion exchange 
in a fhase may contro! the rate of 
absorption of mineral salta by the plant as a whole. 
Recently Epetein has ad the view that 
active transport of both anions and cations requires 
their oombmation with protoplasmic constituente, 8 
view consistent with our own. : 
One of us (D. R.) wishes to thank the Director ` 
of the Ohemioal Research Laboratory for permission 
а авн Е 
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FNDING THE DIRECTION OF 
TRAVEL OF SEA WAVES 


By N. F. BARBER 


Geophysics Division, Department of Sclentific and 
Industrial Research, Wellington, New Zealand 


О describe the nature of wind waves, or to 

locate & storm by observations of swell, it ig 
neceasary to be able to distinguish waves by their 
direction of travel. The study of period! is insufficient 
by itself. __ 

Some preliminary experiments have been made in 
the Waitemata Harbour, Auckland, measuring wave 
direction by the oorrelogram. The photographs of 
Fig. 1 show statistical relations between wind waves 
of period near 2 вео. at points separated by distances 
of 2, 9, 18 and 27 ft. along & fixed line. From them 
may be obtained the curve of Fig. 2, showing how 
the is distributed among the various directions 

T The wind was about 15 knots and 2-seo. 
waves were dominant; but becsuse the feteh in the 
wind direction was much greater than elsewhere, ib 
ів not expected that the curve of Fig. 2 will apply 
to open water. 

The elevation in в sinusoidal wave train may be 
written : 


elevation = real part of aexp 1(lo + my — at), 
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Fig. 1. Photographs showing the statistical 
separated by 2, 0, 18 and 27 ft. along а fixed 
penod near 2 sec. 


where a is the amplitude, a the frequency, and i, m 
are wave numbers in directions 2, у. 
Khintchine’s theorem" relating the energy spectrum 
E(l, m) of а more complicated wave system with ite 
autocorrelogram R(x, y) then becomes? : 


To + 
Rey) = | | EG, m) exp sz + my)didm. (1) 


%0–— ص 


In progressive incoherent waves, R(a, b) is obtain- 
able as the covariance of complex wave elevations at 
two fixed pomts separated by distances a, b, the 
average being taken over a long tame. 

It was desired to restrict the wave measurements 
to discrete points upon а line taken as the z-axis. 
Such results can give Æ so long as attention is 
restricted to waves very near some with 
corresponding wave-length 27/h,. 
to в sufficient approximation, that equation (1) 
inverta to a Fourier series : 


E(k, 0) = Hy sin 6 [h + È On оов (nD — фу), — (8) 


where 0 is cos} U/k,, the direction of wave progrees 
relative to the line of recorders, H(k,, 0)30 is the 
energy of waves with number kb, and directions 
between 0 and 0 + 50, and Ох, Ya are the modulus 
and phase of the complex correlation coefficient 
between wave elevations at pointe separated by a 
distance nD. The distanoe D should not exceed 
w/k, or half a wave-length. The expression is valid 
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во long as no waves have di- 
rections outaide the range 0°—180°. 
The factor вш 0 is ап approx- 
imation the error of which causes 
an under-estunate of the wave 
energy in directions near 0° and 
180°. 

In the experiment, each de- 
tector was a pair of parallel 
vertical copper strips, partly im- 
mersed in the sea and fed with 
2 volta (mains frequency) from в 
transformer. The current that 
passed was proportional to the 
depth of immersion, varying with 
the waves, and а corresponding 
voltage signal was conveyed to the 
analyser. Two such mstrumenis 
were hung from & pile wharf at 
separations of 2, 9, 18 and 27 ft. 
, ш succession. 

A pendulum of pemod near 
| 2 geo. was used to select & narrow 
frequency-band and to produce 
the pictures in Fig. 1. Ita free 
motions m all azimuths had equal 
period and damping, and it was 
| electrically driven through ampli- 
| fiers fed with the wave signals. 
The motion of the pendulum was 
recorded optically as a spot of 
light moving over a photographio 
plate, an exposure of 15 min. being 
required for each of the pictures 

in Fig. 1. 
The electrical enta 
were such that a coherent signal 
P cos o,f from one instrument would give the pendu- 
lum a omoular motion in the positive sense, that 


is, P jag if the picture is thought of as an 
А-ай тл: From the other instrument, that 
at the smaller z-value, а signal Q cos сұ would 
give в motion in the opposite sense, or Q* exp — tog. 
In natural incoherent waves the amplitudes P and 
Q are complex quantities changing slowly and ran- 
domly m magnitude and phase, and have equal 
variance. The modulus О and the phase of their 
complex correlation coefficient may be deduced from 
the elliptic form of the photographio record : 


Û = (At 


Dv 


— B)/(A* + BY), 


E(k,,0) arbitrary units 








[LC тет” L T 
180* 160 120 90* 60 30 0° 
Direction of travel (0) 
Whig. 2 of wave-energy with elas direction of 


Distribution 
travel relative to the line of inatronhents. 
from the records tn Fig. 1 


The curve ts doduoed 
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where А, B are the pri diameters and jj = 
чен с ues cele ice. 'To make ite form 
more obvious, gach record was taken on an emulsion 
having a high contrast. 

d Rug sur n qe ва са from 

the last three photographs m Fig. 1. It shows that 
the highest waves‘ are travelling in the direction 
120° to the positrve sense of the line joining the 
instruments. This was, in fact, the direction of the 
wind at the time of the measurements, go the method 
has given reasonable results. 
An improved apparatus is being built for further 
work. With some changes in 
the method a 
observatory studying ocean waves. It a 
preferable to the better-known ‘phase’ method in 


2 


t 
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which detectors are oombined into a. directional 


VoL 174 


.array. One advantage is that equal resolving power 
ter instrumante. 


is obtained with fewer underwater 
It is worth noting that no account need be taken 
of wave refraction at a coast, so long aa ite under- 


shown (personal communication) that only a few 
terms in (2) are needed to resolve swells the directions 
of which are well defined. [July 23. 


1 Barber, N. F., and Ursell, F., РАП, Trans., A, 824, 517 (1948). 

* Khintehtne, A., Meth. Ann., 100, 604 (1934). 

Belasco da “A Unified Mathematical 
Ocean Surface Waves" (New York College 


SIMULTANEOUS DETERMINATION OF SODIUM, POTASSIUM, 
CALCIUM, MAGNESIUM AND STRONTIUM BY A NEW 
MULTICHANNEL FLAME-SPECTROMETER 


Ву Dr. BERT L. VALLEE 


Biophysics Research Laboratory of the Department of Medicine, Peter Bent Brigham Hospital and Harvard 
Medical School, Boston, Massachusetts 


ODIUM, potassium, calaium, ала 
strontium have been found univ y associated 
wish living matter. The oamotic effect of these 
elements, their interaction in enzyme-substrate 
reactions, their participation in intra- and axtra- 
cellular processes and their formation of salte and 
chelate complexes with biological substances have 
been, studied intensively. The development of flame- 
photometry for the analytical assessment of these 
elements has been decisive in accelerating the under- 
gir dos their biological function. 
oig the 

& direot- 


allows of the addition of reoording 
to determine additional 
elements!. The instrument, 88 at 
present constituted, combines an oxy- 
hydrogen burner (Beckman No. 4020) 
with a Wadsworth stigmatic mounting 
' grating spectrograph (Jarrell-Agh Oo.). 
The grating has an effective surface of 
. 34 in. x 14 in, 15,000 grooves to the Е 
inch, & radius of f curvature of 1-5 m. 
- and в i linear n of 3 
Е Five 8 100 


10,000 


10-8 А. fmm. in the first o 
photomultiplier tubee provided with 
power supplies for low and high volt- 
age and d.c. amplifiers are placed at 
the focal plane of the grating. 1Р28 
photomultiplier tubes (Radio Corpora- 
tion of America) are placed on the Mg ! 
line at 8888-258 A., the CaO bend- 
head at 5405 A. the Na lme at 
7- 5889-053 A, and the Sr line at 
4607-881 A. А 1P22 photomultiplier 
tube (Radio ration of America) 
is placed on the K line at 7664-907 A. 
The entrance and exit alita are 0:4 mm. 
wide. Microammeters, calibrated to 


Fig. 1. Oshbration curves 


read from 0 to 200 pamp., serve at present as recorders 
for each channel. Control for null and sensitivity 
adjustments is provided for. 

Calibration curves obtained for all five elementa 
are linear over a range of 1-1,000 times the initial 
concentration, and 1—3 per cent precision 1s achieved 
(Fig. 1). The present limits of sensitivity are as 


follows : sodium, 0-01 p.p.m.; oaloium, 01 p.p.m. ; 
potassium, 0-2 p.pm.; пасоша 
strontium, 0-1 p.p.m. No 
employed. 


0-8 pom 
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CONCENTRATION IN PARTS PER MILLION 


curves for ealemmm, sodium, potassium and magnestum. 
The reoetvers were set at the wavelengths Indicated 
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Fig. 2. Rising oonosnirations of calotrm, sodiurh, potassium and magnesium, 


all measured with photamnltapilers af 5406 А. 


Many observers have noted the effect of variable 
quantities of one or several of these elements upon 
the measurable ight intensity elicited from another. 
This phenomenon, referred to as ‘interference’, covers 
various effecta of extraneous, dissolved materials on 
the monochromatic radiation attributable to the test 
substance. This ‘interference’ has been variously 
attributed to alterations in “the rate of fluid aspiration 
into the burner”, preferential excitation of an ‘mter- 
fering’ element in the flame, the “rate of propagation 
of the flame’, ‘photochemical effects’, the made- 
үн resolution of monochromatic light “ог other 

eote in the optical gystem"'* 


8000 
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pis solution containing oaken, In the concentrations 
mien en th te of af sodium, 
гогика an стот 
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Internal standardization and dilu- 
tion of samples have been recom- 
mended and used empirically and 
remedially with limited success. The 
removal of interfering ions from oom- 
plex substances of unknown oom- 
position has been ‘recommended as the 
only means of obtaining. &ocurate 
resulta’. 

Our investigations indicate that the 
effect of these cations upon one an- 
other can be attributed to the super- 
position of their monochromatic emis- 
sion upon heterochromatic background 
radiation. The background increases 
in direct proportion to the conocentra- 
tion of each radia жок . паа 2 
shows the MBA. of the 


heterochromatic background radiation 
to the calcium receiver. The absolute 
quantity of background differs for 


are identical and additive. 

In a corroborative experiment the 
photomultiplier tube was moved step- 
wise from und radiation at 
5361 A. to background radiation at 
5635 A. across the CaO bandhead at 5495 A. Results 
for 1 and 10 p.p.m. of calcium alone and in the pres- 
ence of large excesses of sodium, potassium and mag- 
nesium are shown in Fig. 3. Emission, as shown by the 
right-hand curves, is raised above that shown by the 
left-hand curves due to background, attributable to 
the extraneous cations. Subtraction of the mean 
background from the right-hand curves yields 
Intensity values identical with those for oaloium 
alone, ав m the left-hand curves. The relationship 
holds true with б ppm. of calcium in the 
presence of as much as 1,000 p. of sodium or 
potassium. The contribution of the t background oan 
be corrected for readily, and thus more acourate and 
precise flame spectrometry becomes poemble. 

Similar resulta were obtained when other per 
mutations of these ions were studied. ата 
under the conditions employed in our experimente, 
give no support to the hypothesis that ‘interference’ 

calcium, sodium, potassium and magnesium 
in the source is caused by their energy relationships. 
Rather, they suggest that heterochromatic back- 
ground radiation contributes to the observed 
analytical errors. The instrument here described 
should greatly facilitate the study of physiological 
relationships of these and other cations. 

The design and construction of the Instrument were 
supported by а grant from the О. F. Kettering 
Foundation, Deyton, Ohio, and the раша 
work by a grant from the О ое of Na Research 
to Harvard University, Contract No. N5 ori—07000. 
[June 23. 
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d te O. and Graham, B. R., Amal. Chem., з, 


* Fox, jun, О, L, Amal. Chem., 88, 137 (1961). 
5 D., Johnson, Н. O., and Lykken, L, Assal, Chem., 20, 821 
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LETTERS TO. THE EDITORS 


The Editors do mot hold themselves responsible 
for opinions expressed by their correspondents. 
No notice is taken of anonymous communications 


Infection of Chickens and Chick Embryos 
with the Viruses of Foot-and-mouth 
Disease and of Vesicular Stomatitis 


Іт has been generally believed that domestic or 
wild birds are resistent to infection with the virus of 
foot-and-mouth disease. Previous studies had been 
largely limited to experimenta in mature birds which 
were observed mainly for epithelial lesions. Considera- 
‘tion was given, therefore, to the possibility that this 
virus might mfect yo ohioks, with the involve- 
seni df RE and ekcistal mele e ийре! 
in infection of the young of many other species. 

In the first experiment (April 1953) chicks & few 
hours after were inoculated mtramuscularly 
with 10* ID,, of the 85th mouse of the cattle 
strain Af 11 (Vallée O type). Pools of the moculated 
muscles and of the hearts of chicks killed four days 
later each had a titre of 10+ in mice one week old. 
The reacting mice were used as a source of virus 
for the inoculation of a further group of newly hatched 
chicks, and during & series of twelve alternate 
passages in chicks and mice carried out in this manner 
no difficulty. was experienced in recovering the virus 
from the blood of the chicka over the period 
three to five days after inoculation. 

Other chick tissues were tested at the same time, 
and consistantly the highest titre (> 10-5) was obtained 
with the tongue, on which macroscopic lesions were 
observed after the eighth alternate passage. Reverting 
to the original cattle strain, it was found that when 
105 ID,, or more for mice were inoculated intra- 

into newly hatched chicks, well-defined 
tongue lesions developed one to two days later. Theee 
lesions often involved the whole of the epithelium 
of the dorsum and appeared to be similar to the 
tongue lesions seen in other susceptible species. This 
` waa oonfirmed by histological examinations made by 
my colleague Dr. H. Platt.' After direct inoculation 
of the tongue epithelium of older birds, local lesions 
developed and six serial of the oattle 
strain were made in this way in birds two to four 
months old. 

Following intramuscular inoculation of large doses 
of another cattle strain (VEN 1 Vallée O type) and 
of three stook guinea pig strains of О, А and О types 
into newly hatched pm tongue lesions again 
developed and the guinea pig strams were 
four to six times by intradermal inoculation of the 
tongue of older birds. With two of there strams, 
small areas of separation of the deeper epithelial 
layers developed near the pointa of on the 
under surface of the feet of newly hatched chicks 
inoculated intramuscularly, and following direct 
inoculation of the area adjacent to the central pad 
of the foot slight local lesions were followed by severe 
Tea meen lesions on the tongue. ' 

In chickens of all ages there was no severe systemic 
disturbance in the oourse of the infection. The 
epithelium from freshly developed tongue lesions 
usually had & titre of 10-* or more in mice one 
old. Even if the lesion was extensive, the affected 
epithelium was usually completely exfoliated in one 
or two days and the tongue left without blemish. 
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Material infecting chicks at the nmth of the 
alternate mouse — chick passages referred to above 
was inoculated intravenously into 14-day ohick 
embryos and, after a single alternate eee 
serial ing in l4-day hick: anbiyo жаа 
tinued by route. Т alok атуу of tite eae 
the myocardium & to be the main aite of 
multiplication of viros, and during the earlier 
passages the highest infectivity was reached after 
incubation of.the inoculated eggs for five to six days 
at 85° О. At higher temperatures the susceptibility 
of the embryos to infection was reduced. After the 
eighth serial infection waa usually indicated . 
by the death of the embryo three to aix days after 
inoculation or by marked macroscopic lesions in the 


such embryos usually had a titre of at least 10-* 
in mice one week old, and 10* ID,» for mice was 
usually sufficient to infect 14-day embryos by the 
Intravenous route, whereas seven days old 
survived inoculation of 10* ID,, by the chorio- 
allantoic method and newly hatched chioks did not : 
develop macroscopic heart or tongue lesions after the 
inoculation of larger doses by the intramuscular 
route. Chick embryo passaged strams with sim- 
ilar ied were later initiated with virus fram 
the and the 110th mouse passages of this 
culo train. (M 11) without the intermediate use of 
chicks. 

In attempta to initiate a chick embryo strain 
direct from the M 11 cattle strain using the intra- 
venous route, recovery of the virus from embryos 
inoculated. when eleven and fourteen days old was 
not achieved. The tongue tissue of embryos inoculated 
when seventeen to eighteen days old was found to 
be infective on the seoond and third day after 
inoculation, but passaging was nob & With 
the one other cattle strain (VEN 1) tested directly 
on chick embryos, severe macroscopic lesions in the 
myocardium were seen at the first passage five days 
after inoculation of 14-day embryos. Serial passaging 
in these embryos was continued without difficulty. 
Identical resulta were obtained with the same oattle 
strain after it had received twenty-nine culture 
Passages in cattle tongue epithelium, 

Other workers attempting to propagate the virus 
of foot-and-mouth disease m the embryonated hen 
egg have usually adopted the chorio-allantoic method 
of moculation, and success has bean achieved in only 
& few instanoes. The use of the intravenous route of 
inoculation, which brings the virus into immediate 
contact with the body tissues of the embryo, and the 
subsequent incubation at 85? О. for at least three 
days, may have been factors which contributed to 
success in the present experimenta. 

The virus of vesicular stomatitis can be pro км 
readily in chick embryos seven to ten days old. Ошу 
unsuccessful attempts to infect chickens have been 
recorded. However, in earlier work (anpublished 
observations, 1948) I had found that this virus could 
be passaged in chicks up to three weeks old by the 
intracerebral route. The tongue and feet were not 
then examined for lesions. A repetition of the methods 
used for infecting chickens with the virus of foot-and- 
mouth disease wed that adult and young birds 
were highly susceptible to infection with the virus 
of vemcular stomatitis when this was inoculated 
intradermally into the tongue. Virus strains of 
Indiana or New Jersey type previously passaged 
intradermally in guinea pigs or Uc ie in 
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mice were tested, and very severe local lesions 
developed within twenty-four hours. Guinee pigs or 
mice receiving the same inoculum by the most 
sensitive method in each case took 6-24 hr. longer to 
show signs of infection. ‘The course of the infection 
was very similar to that seen in the case of foot-and- 
modu diese. The veeicular of fresh 
tongue lesions was again highly infective. Two ducks 
also have been inoculated on the tongue with this 
virus, and local lesions developed іп both. 
In all these experiments the specificity of the in- 


Н. Н. Вкткмив 
Research Institute (Animal Virus Diseases), 
E x 


Enhancement of Insulin Action by Pituitary 
Growth Hormone 

Tua injection of purifled preparations of pituitary 
growth hormone into normal’, adrenalectomized! and 
eviscerated.- yaBeotomnized! rata resulta in a fall 
of blood sugar-level. The tm vitro addition of pituitary 
growth hormone oan, under oertain conditions, in- 
crease the glucose uptake of the isolated diaphragm 
from normal* and hypophysectomized® rats, but oen- 
not increase the рїсоове uptake of the isolated dia- 
phragm from alloxan-diabetic rate’. This insulin-like 
action of growth hormone” may result from а direct 
action of the hormone, or from an enhancement by 
growth hormone of the usual action of insulin,- or 


in the 
(Otteway?*). 


sirong 
to lower the blood sugar-level of alloxan-digbetio retas! 
or to increase in vitro the gluoose uptake of the 
барыан from alloxan-diabetio rata unless the 
rat has received an injection of insulin before 
removal of the diaphragm’. 
The possible dependence of the insulin-like action 
of growth hormone on the presence of insulin has 
been investigated by the influence of low 


concentrations of insulin and 
the glucose uptake of the i و‎ рен rat dia- 
phragm, surviving in vitro. The growth hormone 


‘was prepared from ox pituitary glands by a modifica- 
tion of the method of Wilhehni e£ al.*. Bolutions of 
growth hormone of the required concentration were 
by dissolving the hormone in ihe за 
ег» used for the incubation. 
(Boota, 28 units/mgm.) was dissolved in N/800 желу 
chlorio acid to make a stook solution oonteining 
20 unite/ml., and the solutions used for incubation 
were prepared by serial dilution with Gey’s buffer. 
The experimental procedure was as follows. 

The hemi-diaphragms of normal male albino 
Wistar rata of 100—150 gm. were used. The animals 
were fasted for 20 hr., killed by decapitation and the 
diaphragms rapidly removed, divided and washed 
for exactly five mmutes at room temperature in Gey’s 
buffer (con glucose, concentration 2:5 mgm. 
дела] eer paced with 98 par а oxygen, 
7 per oenb carbon dioxide. The i-diaphragms 
were then lightly blotted and transferred to Warburg 
manometer caries ҮЛ ml. of moubation 
fluid ; the were в to manometers and 


МАТОВЕ. 
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Table L INFLUENCE OF DIFFERENT COKORETRATIONS OF PITUITARY 
GROWTH HORMONE, ADDED iM viro, UPON THE GLUCOSE UPTAKA OF 
THE ISOLATED BAT DIAPHERAGM 








0 94 
021 
0-22 
0 25 
0 24 


SERS 
H-H-H-H-H- 





Table 2. INFHUEKOR OF ттс баен HORMON AND ПЕЛ, 
ADDED fSNPARATELY AND TOGETHER, (^ viro, UPON THE GLUOONN 
Uptake oF THE ISOLATED HAT DIAPHRAGM 


(s) 2 33 + 0 08 


2-50 + 0-00 
Œ) 827 + 0:10 


(о) 3-80 + 0 08 





incubated for three hours at 37° О. with a shake- 
rate of 100 cycles per min. The glucose concentration 
in all cases was 2-5 mgm./ml. and the gas phase 
during incubation was 93 per cent oxygen, 7 per cent 
carbon dioxide. Ai the end of incubation the hemi- 
diaphragma were blotted and weighed on & torsion 
balance and the residual determined on 
0-2-mL samples of incubation fluid by the оо]огі- 
metrio method of Somogyi’. The glucose uptake was 
calculated as mgm. glucose disappearing from the 
medium per gm. of wet diaphragm per hr. of incuba- 
tion. 

Under these tal conditions, the $^ vitro 
addition to the Яша in which the isolated diaphragm 
was suspended of growth hormone alone no 
influence upon the glucose uptake of the diaphragm 
at any oonoentration of growth hormone tested 
(Tables 1 and 2). The presence of low concentrations 
of both growth hormone and insulin resulted in 
signifloantly greater uptake of glucose by the dis- 
phragm than was produced by insulin alone (Table 2). 

These results confirm the earlier observation of 
Park si al.* that growth hormone itself has no influence 
upon the tn vitro glucose uptake of normal rat 

; it bas not been possible to confirm, 
under these conditions, the observations of Ottaway* 
and of Bulbrook and Ottaway" that growth hormone 
oan increase or decrease the in viro glucose uptake 
of normal rat diaphragm, depending upon the ооп- 
centration of growth hormone used. Nevertheless, 
these results show that the addition of growth 
hormone $n vitro can increase the glucose uptake of 
normal rat diaphragm by enhancing the action of 
insulin algo added m vitro. 

Young* has recently commented that the enhanced 
rate of entry of glucose into the ocell, which insulin 
can promote’, may provide the additional energy 
needed for the cellular enlargement or mitosis which 
occurs under the influence of growth hormone. The 
results reported here suggest that one action of 
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growth hormone may be to accentuate the action 


of msulin in promoting the entry of gluooee into the 


cell. 

I wish to thank the Medical Research Counoil for 
personal and expenses grants in aid of this mvestiga- 
tion. 


P. J. RANDLE 
Department of Biochemistry 
and Addenbrooke’s H 
University of Cambridge. 
Aug. 80. 
; Himan, A. Н, шы чш. A, gei боо, 


. H. 
соната J. H., Brit. Med, Ja M; 387 (1068). 
$ пег тсс л a 
: * Gey, G. O., O pd ausa. A ORG) 
*Bomogyl, M, J. Biol. Chem., 16), 69 (1045). 
' Bulbrook, В. D., and Ottaway, J H., J. РА, 183, 57 P (1964). 
Yon F. Ty Abst. Comm, LX: Insee. Ehyilol.: ong. Montreal, 
p. 


"бейт, О. L, Bull. Jokne Hopkins Hoep, 88, 28% (1940). 


An Improved Resolution of Cytoplasmic 
Proteins of Rat Liver after n-Butanol 
Treatment 


Iw an earlier communiocation!, a technique was 
described for obtaining consistent separations of the 
ee proteins of ret liver uamg electrophoresis 
on filter paper. A notable improvement in resolution 
has been observed following the treatment of the 
protein mixtures with n-butanol. The use of this 
reagent was suggested by the experimenta of Morton! 
оп the extraction of various enzymes from the 
particulate fractions of the oell structure. 

The laam of rat liver (5 volumes), prepared 
as previo described', was shaken at room tem- 
perature with n-butanol (1 volume) and separated 
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in & centrifuge. The lower aqueous layer was dialysed 
at 4° C. against distilled water to remove butanol 
and dried in the frozen state. The cytoplasmio pro- 
teins were obtained as в readily soluble powder. А. 
6—7 per oent solution of this powder subjeoted to 
eleotrophoretio analysis on filter paper as pre- 
viously described’ gives a characteristic reproducible 
pattern of seven bands; the ndenoe between 
the patterns with and without the butanol treat- 
ment is illustrated in Fig. 1. Band No. 2 of the un- 
treated sample ham beoome resolved after butanol 
treatment ito three distinct banda (2a, 2b and 2). 
Band No. 4 in both patterns corresponds to an 
esterase activity identified by the diacetyl-fluorescein 
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- reagent of Jermyn’. The esterase band is sometimes 


split into two close but distinct components. 

Even when butanol is used, a borate buffer is 
required to obtain satisfactory resolution of the 
protein components. 

Q. ADJUTANTIS 


t of Ohamioal Pathology, 
Postgraduate “Medical School of London, 


1 Adjutantis, G., Nature, 172, 539 (1954). 
* Marton, В. K, Netwre, 106, 1092 (1960). 
* Jermyn, MA. Aus, J. Biol. Sov, & 77 (1968). 


Inhibition by Cystine of Lecithinase (z-Toxin) 
. A Production In Clostridium welchil 
(perfringens) BP6K 

Tus highest yields of leoithinase рег ml. of medium 
in cultures of Clostridium welohii were reported by 
Logan et аіл. TH the ares Of йтурвышаЧопа of асуга 

in this medium which inoreese toxin 
we have encountered specific instances О 
inhibition of the produotion of lecithinase. 

The medium was a pancreatio digest of beef heart 
prepared according to Logan’, used at a level of 
7:6 per cent of solids. Optimal iron and dextrin 
concentrations were determined for each fresh prep- 
aration of digest. Culture tubes oontaining 10 ml. 
of medium, final pH 7-5, were inoculated as described 
by Logan! and incubated for 16 hr. at 34° О. The 
tubes were then and the supernatant 
tested for enzyme activity. The lecithinase activity 
was measured by the development of turbidity when 
the culture filtrate was inoubated with leoitho- 
vitellin in the manner described by van Heyningen?. 
The final turbidities were read in a Coleman spectro- 
photometer at a wave-length of 500 my. From these 
turbidities the LD50 was obtained by comparison 
with a reference oprve given by в stabilized control 
toxin solution which had been stardardized in mice 
by intravenous injection. Such a standard curve 
was set up with each experiment. 

The pancreatic digest of beef heart was fractionated 
by means of a “Dowex 2’ cation exchange remn; 
some of the fractions thus obtained, when added to 
the original medium, stimulated, while others in- 
hibited, leoithinase production. The inhibition of 
lecithinase production appeared to be due in part 
to free amino-acids. ` 

The effect of adding to the normal medium esah 
of the common amino-acids (final concentration 
of 1:5 x 10* M r-amino-aoid) was studied. Each 
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of three amino-acids inhibited enzyme produotion. 
Thus cultures оор valine, cysteine or cystine 
had LD50/ml. of 875, 315 and < 10, respectively, as 
compared to a control culture which had 500 LD50/ml. 
Cystine Buppremsed leatthinase production whether 
‘added to the medium before autoclaving or as а 
Beitz-Üültered solution at the time of inoculation. 
Cysteio acid had no effect on enzyme production when 
tested in & similar manner. The m vitro activity of 
the lecithinase is unaffected by cystine up to & oon- 
centration ten times that whiéh produces almost 
complete inhibition of the production of the enzyme. 
The effect of cystine would appear to be an in- 
hibition of the production of the toxin rather than 
any modification of the protein formed (for example, 
toxoid). Three separate experimental approaches in 
addition to the measurement of lecithinase activity 
give resulte which support this view. A comparison 
of the lecithinase activity and of the hmmolytic, 
lethal and &ntitoxin-oombining power of the control 
culture filtrates and filtrates of cultures grown with 
cystine was made, with the resulta summarized in 
Table 1. The control culture was & normal 7-5 per 
cent solids beef-heart medium, incubated at 34°C. 
for 16 hr. The ine culture differed only in that 
L-cystine had been added to a final concentration of 
1:5 x 10° M. Not all activities were measured on 
the same two culture filtrates but on similar filtrates 
prepared on different days. Lecithmase 
was measured by the lecithovitellm method of van 
Heyningen’, a-toxin hemolytic titre by the method 
of Roth and Pillemer?, and the antitoxin-oombining 
power by the method of Pilemer*. The lethal effect 
wag measured by inj intravenously into 18— 
20 gm. mice, 0-5 ml. of solution made by diluting 
culture filtrate with pancreatic digest of heart 
medium containing 3 per oent solids. The end-point 
was taken as that dilution whioh killed 50 per cent 
of the mice within 72 hr. By each method, cystine 
was shown to effect a marked decrease in activity. 


Table 1. Жктист OF OYFTINE ON VARIOUS ACTIVETINS ASSOCIATED 
WITH a-TOXIX 











* These 500 
Ray Late beer tet a ie eee 


is represent a a maximum figure as some activity 


This example of the speciflo effect of cystine on 
the production of lecithinase by an anaerobe demon- 
strates onoe again the diffloulties of controlled pro- 
duction of a-toxin in а complex medium. Slight 
changes in the amino-acid composition of such & 
medium may have а marked effect on the synthesis 
of this protein. 

Harry Ооорив 
Lors Bracne Синвіха 


Department of Bacteriology and Immunology, 
Harvard Medical School, 
Boston. 


Aug. 2. 
1 Logan, М. А., А. A, Danielson, І. and Griner, А, ML, 
J. Immunol., 7 (1045). s 


,Tan Heyningen, W. HL. Bwochem. J., 36, 1246 (1941). 
3 Roth, F., and Pfllemer, L., J. Immunol., 70, 583 (1953). 
* РШепет, L. (private oommuntcation). 
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A New Amino-acid in the Peel of Apple 
Fruits 


Бматл, quantities of an amino-acid which, from itg 
position on two-dimensional paper chromatograms 
and other properties, doea not appear to be an acid 
already reported in plant material, has been isolated, 


-by use of в series of ion-exchange columns, as fine 


milky needles from the peel tsue of immature 
Worcester Pearmam apples. This acid is algo certainly 
present in the peel of mature Edward ҮП apples 
and probably in the peel of other varieties, but it 18 
absent from the sub-cortical tissue (‘pulp’) of all the 
varieties so far exammed. 

The of this acid on chromatograms of the 
Worcester Pearmain peel is seen from Fig. 1, in whioh. 
spot 1 represents hydroxyproline, spot 2 the new ` 
acid, spot 3 proline and spot 4 y-amino-butyrio acid. 
Sprayed with ninhydrin, the new acid gives a pinkish- 
yellow colour which shows an intense sabmon-pink 
fluorescence in ultra-violet light. With isatin it grves 
an intense blue colour characteristic of pyrrolidine 
compounds’; piperidine compounds isomeric with 
methyl pyrrolidine give an intense and characteristic 
blue-green colour under similar conditions’. The new 
ide—acetaldehyde test for 


properties is ee treatment with 6 N hydro- 
chloric acid at 100° O. for 20 hr. Support for a pyrroli- 
dine carboxylic acid structure comes from ite being 
similar to proline in its anomalous behaviour on & 
series of phenolmethylene-sulphonic polystyrene 
cation and polystyrene anion resin columns’; it is, 
however, separable from proline on ‘Zeokarb 215’. 


— Butanol — &oetio acid — water 





It was at first thought that this compound might 
be identical with the compound isolated from the 
fruits and leaves of Granny Smith apples by Urbach 
and McKee‘, which these authors suggest is probably 
4-methoxyproline. However, analysis of the ‘acid 2’ 
in Fig. 1 fails to reveal any methoxy group. 
Elementary analysis of the acid gives: O, 49:6; H,. 
7-7; N, 9-1 per oent. From the available evidence, 
including the position taken up by the acid on two- 
dimensional chromatograms, it is suggested that this 
new acid is a methyl-hydroxyl-proline, which would 
give an analysis of : O, 40-7 ; H, 7-8; N, 9-7 per cont. 
No evidence is available as to the position of the 
suggested methyl and hydroxyl groupe. 
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When more of this compound becomes available, 
the mfra-red spectrum of the acid will be exammed 
for-indications of hydroxyl and methyl groups. 


A. C. Номи 
Ditton Laboratory, > 
Food Investigation Organization, 
Department of Scientzfic and Industrial Research, 
Bast 


Maidstone, Kent. 
Aug. 28. 
i enin O, and Jutsi, 3L, Biookum Dhophys. Acts, 
"Hulme, A O., and Arthmmgton, W., Nature, 170, 659 (1082) 
* Partridge, B. М, and Brumley, В O., Pwochem. J., 51, 698 (1062) 


4 McKee, Н. B., Proc. VIIIth International Botanical Congres, Pans, 
1951, Seobon 11, p 401 


Conversion of Schradan and Parathion by an 
Enzyme System of Rat Liver 

SoHRADAN (octamethyl pyrophosphoramide) and 
parathion (OO-diethyl О p-nitrophenyl p horo- 
thionate) are converted by insects or into 
inhibitors of cholinesterase. In mammals the liver 
is responsible for the metabolism of both compounds? 
and the conversion appears to be an oxidative one. 

Work in these laboratories has shown that the 
conversion of either compound oan be obtained by 
rat liver suspensions shaken in air at 87° m the pres- 
ence of nicotinamide, magneatum ions and diphospho- 
pyridine nucleotide. Separation of a кыр ide of 
rat liver in saline or 0-25 M suorose by differential 
centrifugation has resulted in the finding that liver 
microsomes, together with the soluble supernatant, 
can, effect these conversions provided diphospho- 
pyridine nucleotide (shown by в chromato- 
graphic technique to oontem less than 
5 per cent of the tri-nucleotide) 18 present. 
Conversion is not obtained with microsomes 
alone. 

Brodie and Cooper* and Axelrod?! have 
found ' that barbiturates and sympatho- 
mimetic &munes are oxidized by liver 
microsomes and supernatant with the addition 
of trrphosphopyridme nucleotide but not the di- 
nucleotide. These workers also made the surpris- 
ing discovery that mioroeomee were only effective 
without supernatant if reduced triphosphopyridine 
nucleotide was added. With the conversion of 
schradan and parathion, the addition of a triphos- 
phopyridine nucleotide preparation (15 per oent 
tri-nuoleotide, 29 per oent di-nucleotide) to miaro- 
somes plus supernatant resulted in leas conversion 
than an equivalent amount of diphoephopyridine 
nucleotide. Addition of glucose-6-phosphate to pro- 


Table 1, OONYNRSION OF PARATHION АЖО ORADA BY A RAT-LIVER 


MN E PREPARATI 
Bp Ын in 
DOR ide was 
and 


mgm /ml 
vais АЗДА a dhe led 10 (2 Deu per oent 
inhibitor per 10 mgm of protem 
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duoe reduced triphosphopyridine nucleotide through 
glucose-6-phosphate dehydrogenase only imoreased 
the conversion of sohredan. No satisfactory inter- 
pretation of these findings has so far been found. 


A. N. Davison 
Medical Research Counoil 
Unit for Research m Toxicology, 
Serum Institute, 
Carshalton, Surrey. 
Aug. 24. 
1 Kilby, B. å., Chem. ond tadun., 524 (1054). 


* Brodie, B B., and Oooper, J. E, J. Pharmacol , 110, 12 (1054). 
* Axelrod, J., J. Pharmacol., 110, 2 (1054). 
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mpe etitive Inhibition of Pryidoxal 
Phosp ate Action by Toxopyrimidine 

Phosphate In the Tyrosine Decarboxylasa 

System 

Ix the previous communication, ıt has been 
reported by K. Makino e£ al. that ‘atoxopyrimidine’, 
which protects against the onset of oonvulsions or 
death of the mouse and rat caused by the injection 
of the pyrımidine moiety of thiamine(2-methyl-6- 
amino-5-hydroxymethylpyrimidine, which they called 
‘toxopyrinudine’), ів contamed in rice bran. Moreover, 
they confirmed that the vitámin B,-complex has 
strong atoxopyrimidine actions’, indicating a typical 
‘biological antagonist’ owing to the similarity of ita 
structure to that of toxopyrimidine. 

We have now attempted to find whether an anal- 
ogous relation exists between toxopyrimidine phog- 


phate (I) and pyridoxal phosphate in an enzymic 
system. 
N=0—NH, OH HO0—0—0—CHO OH 
ав, -d bono =0 Es ан, о 260 
4 дь “он ү он 
a) а 


We synthesized the phosphoric ester of toxo- 

pyrimidine by treating the latter with phosphorous 
oxychloride and investigated the inhibitory action 
of this synthetic compound on the bacterial tyrosine 
decarboxylase which is one of the vitamin B,- 
dependent enzymes formed by Streptococous fascalis 
R.; the results obtained agreed very well with our 
assumption. 

The synthesis of toxopyrimidine phosphate was 
carried out as follows : toxopyrimidine was dissolved 
into 1 N hydrochloric acid and water, oooled, and 
phosphorous oxychloride was added with stirring at 
such в rate that the temperature did not exceed 
50° О. After hydrogen chloride had been removed 
$^ vacuo as much ag possible, the reaction mixture 
was oooled and neutralized to pH 5 ~ 6 by adding 
& suspension of oaloiam oarbonate in water, and 
again chilled, and filtered. The filtrate waa diluted 
with three times its volume of alcohol with ohillmg, 
and the precipitate thus formed was gathered by 
centrifugation, and washed with aloohol and ether. 
This crude und was purified by fractional 
preorpitetion with aloohol. The yield'was 10 per cent 
of the theoretical, Ry values of this compound 
by paper chromatography using Тбуб Roshi 
filter paper No. 50 were 0-45 or 0-81 with a 
mixture of acetone with 85 per cent formic acid m 
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the ratio 60/40 or 40/20, 0-45 with a mixture of 
acetone with 60 per cent acetic acid in the ratio 
50/50 and 0-25 with a mixture isting of lutidine, 
water, aloohol and diethylamine in the ratio 55/25/20/1 
‚55 developers. The ultra-violet absorption spectrum 
! of the caloium salt of this synthetic compound showed 
at pH 1:2, Amex 245۰5 myu, and at pH 12, Amax , 71:5 

In the preliminary experiment, we found that the 
activity of holotyroainedecarboxylase which was 
obtained by autolysing the dried acetone extract of 
St. faccalis R. in 0-02 M phosphate buffer (pH 5-5), 
which was grown on a synthetio medium oon 
yeast extract, was inhibited to the extent of 99, 92, 
52, 17 and 14 per cent by the synthetic phosphate (I) 
in concentrations of 8 x 10+, 8 x 1077, 7-5 x 10°, 
8 x 10-* and 3 x 10° M, respectively. 

St. faecalis R. was also grown on & vitamin B,- 
defloient synthetic medium; from this a oell-free 
preparation of the tyrosine &podecarboxylase was 
prepared according to Eppe's method’. Assay of the 
tyrosine decarboxylase was oarried out as follows: 
0-02 M tyrosine, 0:666 M acetate buffer (pH 5.5), 
pyridoxal phosphate (3-2 x 10-7 ~ 8:8 x 10- М), 
inhibitors (1 x 10-* — 1 x 10" M), purifled apo- 
enryme and water to make a total volume of 2-0 ml. ; 
temperature 30? C. 

Tyrosine apodecarboxylase by us was 
activated so sensitively that 4 Vm-x, was attained 
by addition of 1:6 x 10-* M pyridoxal phosphate, a 
value which well with that reported by O'Kane 
and Gunsalus (1-5 х 10-* M) *. 

od ae oe qe ea 
ester on the activity of the 
carboxylase were as follows: (1) M ics ha 
itself had no inhibitory action at concentrations 
' between 1 x 10-* Af and 1 x 10-1° M, regardless of 
the concentration of pyridoxal phosphate ; (2) toxo- 
pyrimidine phosphate at a concentration of 1 x 107 M 
" inhibited 99 ~ 100 per cent of ite activity, and at 
concentrations of 5 x 10-5, 1 x 10-*, 1 x 10° and 
1 х 10-1* M showed inhibition of 60, 20, 16 and 


° ро one iad т to Dit deed ena 


us в sample of toxopyrimidine, and to Dr. Y. Sakurai 
for supplying a sample of pyridoxal phosphate. This 
work was aided by the Boientiflo Research Fund of 
the Ministry of Education of Je 
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! Makino, Kinoshita, Sasaki and Воі, Waters, 178, 34 (1054). 

* Makino, Kinoshita, Aramaki and Shintani, Waters (1M, 175 (1054)]. 
з Eppa, Biochem. J., 38, 242 (1944). 

‘O'Kane and Gunealus J. Biol. Chem., 170, 425 (1947). 


Isolation of Lignin from Finely Divided 
Wood with Neutral Solvents 


Iw 1939, Braune! found that a few рег cent of 
the total amount of lignin is present in the extractives 
obtained from black spruce with ethanol. It is now 
well known that greater proportions of lignin cannot 
be extracted from wood unless the solvent contains 
an acid reagent or rather drastio conditions are used, 
resulting in more or less severe alteration of the 
lignin. This fact is usually explained in two ways: 
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(1) chemical bonds exist between lignin and the 
carbohydrates ; (2) lignin has а very high molecular 
weight, and may form в three-dimensional network. 
A third possibility, that weak forces like hydrogen 
bonding and physical phenomena may be involved 
in the retention of lignin, has not been given much 
consideration, though such forces would render the 
dissolution of cellulose in water impossible. 

I have reexamined the problem of extracting 
lignin with solvents with the last-mentioned posi- 
bility in mind, and with due consideration to the 
mechanism of grinding in & ball mill. The difference 
in dissolving power of various lignin solvents has also 
been considered. I have found it possible to extract 
about two-thirds of the hgnin from spruce at room 


ture after wood sawdust in в 
vibrational ball mill*. To aid the the wood 
was dispersed in a liquid. It was f however, 


that the liquid must not swell wood more than & 
few per cent, otherwise the wood becomes diffloult 


derum cea eee uas ie 


extraction step. It is important that the 
amount of wood in the mill should be small enough 
to allow the ‘equilibrium ourve’, which characterizes 
the performance’, to reach its peak at a 
sufficiently small particle-size. The ideal milling 
ааа вао ое toluene has been used in 
moet 

The choice of lignin solvent for the extraction of 
milled wood is not critical, though the extraction is 
quicker and more complete with solvents which stand 
moderate dilution with water without the lignin 
being precipitated, for example, ‘Methyl oelloeolve' 
(ethylene 1 monomethyl ether). Depending on 
oe coe о е е 

rapidly; but for maximum yield the 
extraction must go on for months. In a blank with 
the original sawdust, from which the ‘Brauns’s native 
lignin’ had been removed by pre-extraction with 
ethanol and ‘Methyl cellosolve’, no extraction oocurred 
during eighteen months. Solvents like ethanol, 
&oetio acid and dioxane require a small &mount-of 
water in order to dissolve lignm, but substantial 
water content will reduce the dissolving power oon- 
siderably. Mixtures of ethanol and form or 
ethanol and 1,2-dichloroethane are powerful solvents 
but very sensitive to water. It is believed that in 
dissolving lignin the many hydroxyl groups of the 
wood carbohydrates have an influence smnilar to 
water on the solventa, which makes ‘Methyl Е 
& superior extraction medium. 

As already indicated, the grinding conditions are 
most important in obtaining high lignin yields. It 
remains to be determmed if all the ligam can be 
removed by this technique. Definite conclusions aa 
to the state of lignin in wood cannot be made yet, 
but there seam to be indications that few, if any, 
bonds exist between part of the hgnm and the oarbo- 
hydrates. Moreover, the diffusion of part of the 
ligam in wood is apparently extremely slow. It 
should be added that the average temperature during 
the grinding was only alightly greater than room 
temperature. 

Stara gid i E тн E 
obtained ва a faintly oreem-ool powder -from 
spruce, pine, birch, aspen, western hemlook and 
black spruce, and an evaluation of its suthentioity 
as & chemically lignin is under investiga- 
tion. It seems to differ in several respects from 
Breuns's native lignin. Brauns’s native lignin and 
milled wood lignin obtained from the same spruce 
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log had methoxyl contents of 14-8 and 15-5 per cant 
respectively, after thorough purification ; in the case 
of the latter, there are indications of a slight variation 
of MeO with the yield of lignin, but further investiga- 
tions are required to elucidate this point. Milled 
wood lignin from spruce dissolves considerably more 
slowly than Brauns’s native lignin in solventa, and 
the solutions of the former have & lighter colour than 
thoee of the latter. The content of phenolio hydroxyl 
groupe in the milled wood lignin from spruce has been 
estimated aooording to Aulin-Erdtman‘ and Adler 
and Hernestam* and was found to be lower than in 
Brauns’s native in. The ultra-violet absorption 
spectra of milled wood lignin from spruce and aspen 
are shown in Fig. 1 together with the spectrum of a 
gi fet reper lignosulphonie acid from spruce. 
on the characterization of milled wood 
Жы осы E 


ooming papers. 

Since the inception of this work, ultrasonics and 
& colloid mill have been tried to release the lignin 
with no success. This may be due partly to the 
circumstance that the treatments were carried out 
with the wood dispersed in lignin solvents causing 
eee Tol OF paang 0 аео sbara; 

Я АР a ушы 

Statens Tekniska Forakningsr&d, Sweden. 


ANDERS BJOREKMAN 


Billeruds AB, 
Saffie, Sweden. 
Aug. 4. 
1 Brauns, F. HL, J. Amer. Chem. Soo., 81, X190 (1989). 
* Forsat, Florence Н., Btone, W. K , J. W., and Appel, W. D., 


J. Rn. Nai. Pur. 4, 109 (1 
"Hoian, as ain Жаныш, 320 (Инетіет Publmhing 


ei «үем Svensk. Pepperstidn , 55, 745 (1059), and ш- 
published regula. 
% Adler, H, and Hernestam, 8. (unpublished results). 
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Structure of Cotton Alpha-Cellulose 


Tun structure of cotton a-oellulose has been 
developed on the assumption that ite building unit 
is glucose only. It is, of course, believed.that raw 
cotton contains small amounts of pentoses which are 


- removed by prolonged boiling in alkali and sub- 


Oe ge теше 17-5 per cent 
i hydroxide during the preparation of purified 
«-oellulose. Ghromatographic analysis has shown! 
that raw cotton contains glucose, xylose, arabinose 
and а trace of rhamnose. Adams and Bishop’ re- 
ported that cotton a-oellulose does not contain any 
pentose. But our findings’ that a part of the 
pue is very strongly associated by chemical 

onds with jute a-cellulose, which was also later 
confirmed by Adams and Bishop*, re- 
н tion of the association of these pentoses with 

cotton a-cellulose. 

di this purpose various samples of raw cotton 
from different sources have been examined and pre- 
cautions taken in the preperation of purifled cotton 
a-cellulose. Wax, eto., was removed from raw ootton 
by prolonged alternate extraotions with aloohol and 
ether followed by waahing with water. The air-dried 
product was then treated with 1 per cent 
sodium hydroxide for а period of 10 hr. ag ош 
by Corey and Gray“. а, Se dy 
treating this purified ootton with the usual 17-5 per 
oent sodium hydroxide. 

By hydrolysmg the a-cellulose by the formic acid 
method* (85 per oent, 12 min. at the boil) and 
analysing оһтота the hydrolysate in 
different solvents (for example, moist n-butanol, 
moist phenol and n-butanol/acetic acid/water mix- 
ture), the presence of glucose, xylose and arabinose 
was readily detected. A typical chromatogram (Fig. 1) 
is reproduced. This observation, obtained b e 
formio acid method, has been confirmed by 
G. A. Adams of the National Research Council, 
Ned rivate communication), who also states that 

with cotton a-cellulose are at variance 
id dee (Aden GA ee es dE 
different technique and did not find any trace of 
pentose sugars. 

Cotton a-cellulose was also hydrolysed by tho 
72 per oent sulphuric acid method and the hydrolysate 
examined chromatographioally, but the identification 

toses was found to be very difficult. If, however, 
[ol assis ghee ist fasse inta 
reagent the lower portion of the spot corresponding to 
alanos Ia cut atf ностей with water) concentrated 
and chromatographed again, xylose and arabinose are 
readily detected. Further proof of the presence of 
pentoses in cotton a-cellulose was obtained by 
separating these pentoses from gluoose present 
the hydrolysate (12 рег oent Күш к acid) of 
cotton a-cellulose (2 gm.) through a 
ове column with an alooholfbenzene (85 : 65) 
mixture as developed in this laboratory’, followed 
by chemical analysis. The above results therefore 
show that xylose and arabinose are present not 
only in a-cellulose derived from jute or allied 
materials but also in that prepared from purified 
cotton. Estimation of the amounta of these pentoses 
associated with this a-oellulose is in progress. 
The main difficulty is to assess the amount of 
pentoses that decomposes under the exact condition 
lete hydrolysis of a-cellulose. Nevertheless, 
nature of the chromatogram, it appears 
Fact iy inl storia kely to, be арсак On 


of oomp 


No. 4440 December 4, 1954 





Fig. 1. A, American cotton a-eelinlose; К, Egyptian cotton o-cellulose ; 
R, reference sugars. 
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these grounds we feel that the above observations 
may have far-reaching implications for the accepted 
structure of cotton a-oelluloee. The possibility of 
mixed crystals with these pentoses and glucose can- 
not be ruled out, and as already -noted*, it remains 
to be seen if the new spacing observed recently by 
Ben and Ңоу* even in cotton is due fo such mixed 
orystals. 

Thanks are due to the Indian Central Cotton Oom- 
mittee and Ahmedsbad Textile Industries Research 
Association for the samples of raw cotton. 

D. B. Das 


June 8 

‘Das, Mitra and Wareham, Solomos and Oulture, 18, 249 (1952). 

* Adams and Bishop, Nature, 172, £8 (1953). 

* Dea, Mitra and Wareham, Waters, 171, 618 (1963); ILM, 228 (1084). 

* Adams (private communications, May 105% and January 1084). 

8 and Gray, of. Dorée, 
Chapman 

“Das, Choudhuri and Wareham, Soíemos and Oultwrs, 18, 197 (1953). 

Caen алй. Wareham, J: Sol. Ind. Ree. (India), [13 B, 743 (1954)] 
rona at the on held at the 
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! Ben and Roy, Nature, 178, 208 (1064). 


Localization of Embryonic Antigens by 
Antisera labelled with t Fluorescent Dyes 


Awrrsopiss labelled with fluorescent dyes have 
been used for histochemical localization of antigens 
In tissue sections by Coons and Kaplan, Marshall! and 
Hil and Cruickshank". It would seem that this 
method might be applied to locate tissue antigens 
during the course of development. 

Since, the changes in distribution of antigens rela- 
tive to one another at different stages of development 
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are of interest from the point of view 
of differentiation, a modification of the 
method, which enables one to study 
several antigens simultaneously, has been - 
employed. The use of a mixture of 
several antisera of different specificities, 
each coupled to a different dye, makes 
this possible. It has a further advantage 
in practice. The 
compete to some extent, t a 
effect of eliminatmg some of the minor 
cross-reactions. Thus а antiserum 
wil give more restricted localization in 
combination with another antiserum than 
by iteelf. 

The colours chosen were green, yellow 
and red fluorescence ; these were found to 
be readily distinguished from one another. - 

The green was due to fluorescein iso- 
cyanate, which Dr. R. Smith, of King’s 
College, London, kindly coupled on to & 
number of samples of antisera. The 
yellow was 1-dimsthyl-amino-5 honyl- 
chloride-naphthalene, в sample of which 
he also provided. The red was nuclear fast 
red — (benzaldehyde-6-nitro-2-eodium-di- 
azotate). АП unoombined dye was re- 
moved by dialysis. Samples of each anti- 
Rerum were coupled to each of the three 
dyes, the ‘specificity and localization re- 

maining the same whatever the oolour. 
The antisera thus treated were against lens and 
muscle i of the mouse, Mus musculus. 

The eye of the week-old mouse (which has also 
been made the subject of a quantitative study by 
means of radioactive antisera‘) was treated with 
а mixture of muscle and lens antisera after freeze- 

ing and sectioning in paraffin. Where, for ex- 
ample, the lens serum was dyed red and the muscle 
green, the following localizations were observed : 
lens bright red, ciliary process and retina pale pink, 
epithelium of cornea doubtfully pale pink, extrinsic 
muscles and suspensory ligament green, choroid pale 
green. The cross-reactions indicated by the paler 
colourings may be due either to small quantities of 
the same or to a similar antigen. Thus the ciliary 
process, which in Amphibia can regenerate the lens, 
may actually contain small quantities of lens orystal- 
lina or i The choroid and ry 
ligament must contain antigens similar to or id eniioal 
with some of thoee in whole musole. 

In the early stages of the embryo mouse, the lens 
antisera give a diffuse reaction with the brain and'& 
somewhat stranger one with the eye cup and lens 
vesicle. The highest fluorescence surrounds the cavity 
of the lens vesicle. There is a croas-reaction of the 
lens antiserum with the epidermis, which is strongest 
m the adult. 

Thus the use of labelled antibodies may make 
posue в sim ta ted and direct test of insoluble antigens 

only by indirect methods which may 
pas subject to interfermg factors. 

A full report will be published elsewhere. 


R. M. CLAYTON 
Institute of Animal Genetic, 
Edinburgh. Aug. 9. 
P ee ee Med , 91, 1 (1080). 


incu . AL, J. Exp. Mei., 04, 31 (1953); Bep. Сей Ree, 8, 240 
Gg. and Oruickshank, B Pah, 27 

tiat |y tei Path Back G8. 283 (1959). and ш 

*Olayton В. M. and Feldman, IL, Expertentse (In the prom). 
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Increase of Respiratory-rate in Sweet 
Potato Tissue infected with Black-Rot 


AN increase in ا‎ -ratə is commonly 
observed in the higher plante when infected 
by pathogens. We have found the same phenomenon 
to &ooompany black rot in the sweet potato caused 
by  Oeratostomella infection, and the 
simultaneous activation of cytochrome oxidase, 
polyphenol oxidase and peroxidase in the tissues. 

P. J. Allen! believed from his obeervation of 
increase of in phosphate and inhibition of 
Pasteur effect in wheat infected by mildew 
that the respiratory merease oo be explained 
by the mildew toxins acting aa unoouplers and 
accelerating the release of inorganio phosphate and 
regeneration of adenosine diphosphate ; thus a given 
level of phosphate scoeptors would lead to more 
rapid oxidation. We, on the other hand, took the 
view that ing metabolized in the infeoted 
sweet potato might act as an uncoupler and permit 
the respiratory morease. 

Several substances have been found as abnormal 
metabolites in blaok-rot of sweet potato. Ipomeam- 
arone, 


OH, 
vac 


(130°/8 mm. meroury), was found by M. Hiure! in 
infected tissue, and ita structure determined by 
T. Kubota et а]. In sound tissue next to the infected 
part, Pee ee eee (isolated. 
by G. Rudkin et al. from sound tissue), isochl 
acid and a new isomer which we call oro~ 
genio acid, and also coumarins such as umbelliferon 
and scopoletin have been isolated by us. Among 
these, Ipomeamarone was known from our experi- 
. ments to socelerate the respiration of sweet potato 
slices by c. 80 — 50 per cent in a dilution of 
1: 4000, while 2,4-dinitrophenol (2-5 x 104 M) 
showed о. 100 per cent increase under the same 
condition. Further, ipomeamarone m a dilution of 
1: вото у ر‎ eae of oxygen upbake 
with white poteto 
We have now examined these effects on ihe 
TER phosphorylation system of mitochondria- 
in mung bean and sweet potato (using 
MEI method* and Bonner’s method’). We find 
that ipomeamarone (1:4,000) distinctly reeged 
the coupled phosphorylation, asa did also 2,4-dinitro- 
phenol, though there was no apparent influence on 
_Coumarin substances did not show 


` gome extent the oxidative phosphorylation of sweet 
pore tissue particles only ; this, we was 
use of the inhibitory effect of chlorogenic acid 
oxidative which were produced by poly- 
phenol oxidase in sweet tissue. -A fraction 
(180°/3 mm. mercury) in the infected tissues, algo, 
increased the respiration in sweet potato slioes, and 
depressed the oxidative phosphorylation of the 


partioles. 

I ne, in addition to being a factor oon- 
cerned in the abnormal increase of respiration in 
sweet potato, Oe vmi o 
against the penetrating fungus: 
found to inhibit the gpore | growth? and 
oxidative phoephorylation of план А fimbriata, 
and depress its respiration in a higher concentration. 
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Table 1. HrrmOt OF BUSeTAIEORS FROM BLAOX-AOT Таси OY Swarr 
Potato OK OXIDATIYA PHOSPHORYLATION OY THE 
шк» PaRTIGLES of MUNG Baas AND Заин" 


The control contained 20 КМ of hate buffer 
EE ae ы corned rp 
of magnesium ohloride, 20 o£ обрта 2006508; Of vamos, 
Ine case = ani Millerd's y- 
аз 
ы, maur Um? en e eS 
Warburg vessels 
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Higher activity of adenosine triphosphatase in 
black-rot tissue of sweet potato, compared with that 
m sound sweet potato tissue, seams to be one of the 
factors for the occurrence of oxidation uncoupled to 

phosphorylation. 

We thank Prof. Yusuke Sumiki, Tokyo University, 
and Prof. Saburo Funahashi, Nagoya University, for 
advice and encouragement, and also Dr. P. J. Allen, 
University of Wisconsin, for valuable suggestions. 


Ixuxzo URITANI 
'TAKABHI AKAZAWA 
Mrvoxo Unrrant 


Laboratory of Biologioa! Chemistry, 

Faculty of Agriculture, 

Nagoya University, 
Ja 
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1 Alen, Р. J., Pkyopeth , 48, 121 (1953). 
* Hiura, kL, 801. Report Gifu Agrio. Оой. Japan, 80, 1 (1948) 
* Kubota, T. and Matsuura, T., Proe. Japan Acad., £8, 108 (105%) 
* Rudktn, G., and Nelson, J., J. Amer. Chom. Soc., 69, 1470 (1047) 
Mela t Маша, Ma Аты: CIMA. Воо. ерен, SA, Ад 
* Banner, J, and Millerd, A., Arok. Biochem. Byogkys , 48, 185 (1053). 


Micro-fungal Population of Acid Sandy 
Podsols 


Wa would like to direct attention to the remarkable 
similarity between the composition of the mioro- 
fungal tion of some acid sendy podsol soils 
in , a8 recorded by Jeffreys, Brian, Hamming 
and Lowe’, and that of some acid 1 soils in 
Victoria, Australia". This is associated 
with the presence in tbe B-horizon of what ів de- 
scribed as an iron-pan in the English soils. | 

'The B-horizon of the Australian podsol studied by 
us has been referred to as an iron-pan. However, 
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ОЛО has dhown that aula (esos of ТОУ 
ке de RN и E in Mio 

the abundant organic matter. In both soils the 
O-horizon was sand. 

In each country this type of soil is characterized 
by the marked dominance of Mortierella ramanniana 
о Linnemann’ (syn. Mucor ramanmanus Moll). 

effreys ei al. state that this form was “usually 
parizaiariy abundant in the pan layer This may 

ve been fortuitous but is worthy of а 
Our results show thet tho Aisteiaution of this fungus 
is not fortuitous, for it formed 98 per oent of in 
population of the B-horizon in one experiment, and 
86 per oent when all the samplings were considered. 
In those English soils in which M. ramanniana was 
&beent, the pan waa not & feature of the profile. We 
have some evidence that this is true for Australian 
soils also. It seems, on the evidence, that it is the 
characteristic micro-fungus of acid sandy lg 
irrespective of geographioal location, and Ња 
dominanoe із indicative of such вой types. 

The species list given in the profile tables for the 
English soil is equally tive of those compiled 
for the Australian general mioro-fungal 

tion ia practically identioal, in contrast to the 
erent floristic population of the heathlands in the 
two countries. 

Of the Penicillia isolated from the Australian 
podsol twenty-six were tested for antibiotic activity 
against bacteria. Of these, thirteen gave a positive 
result with S. aureus, and only one, P. rubrum Stoll, 
was inhibitory to both S. aureus and B. сой. 


Erm І. MoLuNNAN 
Soenura C. Duce 
Botany School, 
University of Melbourne, 
Victoria. 
Aug. 18. 
7 Dex" ж ог ра, 314 ОЗУ BEGUN DANN Daid- 


*MoLennen, Mthel I, and Duoker Sophie O., Aux. J. Bot., 8, 220 


(1964). 
* Linnemann, G., ‘Dio Mucorineen-G&itung Morterelia Coemans" 


(Gustav Foher, Jena, 1941). 


Allopolyploidy in the Melaniid Snalls 


IN a recent communication!, I reoorded the oocur- 
rence of apomiotio parthenogenesis combined with 
polyploidy in a few species of Melanoides. One of 

species, М 1 tuberoulatus, includea в 
diploid race with 2n — 32 chromogomes and в poly- 
ploid race with 90-94 chromosomes, which thus 
wm compared tothe former. Т loid level 

sour anlar to the former. Both T&oe8 

o, but in the latter there oocur 

exoeptioal rales which aro storilo oonstituting about 

рс oent of the population. The males show evidence 

structural and numerical hybridity in the occur- 

renoe of bridge and fragment in the meiotic divisions 

and in the presence of non-pairing univalente with 

irregular distribution in the first meiotic metaphase 
and anaphase. 

The present communication records the analysis of 
the chromosome oombinstions in the hybrid. Figs. 
1 and 2 show the diakinetio stage from ап aoeto- 
carmine of the testis of the rare males of the 
polyploid race of Melanoides tuberculatus. Fig. 2 ahows 
twenty univalente represented in black and thirty- 
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five bivalents and a quadrivalent (right of centre) m 
dotted outline. From examination of diakinetic, first 
metaphase and first anaphase stages, it is found that 
a maximum of six quadrivalenta may be present, 
bivalents may vary from thirty to thirty-eight and 
the number of univalents show leas variation, usually 
from fifteen to twenty. During the firat meiotio 
divimon the univalenta pass undivided to the poles 
in & random fashion in advance of the separating 
bivalents, and the secondary spermatocytes possess 
an unequal number of chromosomes. The complete 
abeenoe of trivalents and higher multivalents other 
than ta ia & noteworthy feature. 

It is evident from the chromosome behaviour that 
the polyploidy involved is oerteinly not regular 
autopolyploidy with homologous seta of chromo- 
somes. The presence of fifteen to twenty non-pairing 
univalente in all the stages analysed indicates 
hybridity ene More than one genome. The 
evidence of structural hybridity has been already 
mentioned. The polyploidy is therefore allopoly- 
ploidy. There is no sure way of distinguishing an 
allopolyploid, unless ita origin is known or unless it 
is a rather extreme or typioal example of one of the 
known types. However, in the present instance the 

of dimmimilar genomes seems certain. The 
БЫК Какыр о ate аннат оос (Pough the 
number is small compared to the total number of 
chromosomes of this polyploid) indicates that at 
least certam chromosomes are ted four times. 
The polyploid is therefore probably autotetraploid 
with respect to one genome, but since a different 
genome is also present as stated earlier, it is allo- 
polyploid. The polyploid race of Melanotdes tuber- 
oulatus is an allopolyploid somewhat similar to what 
has been olaemifled as autoellopolyploid by Kostoff 
and what Darlington? refers to as an allopolyploid 
with non-reduotion in the female parent. А. cross 
diploid an aporiotio autotetraploid and another 
loid bisexual t result in a hybrid of 
foo ieee nes 


er, this conjecture 
Pee WA verified , Binoe neither an 
&utotetraploid nor в diploid bisexual species appears 
to be available. 

Very similar features have been observed also in 
the meiotic stages of the rare males of Melancides 
lineatus. Suomalamen* inferred allopolyploidy from 
the gonomery at the maturation metaphase. Except 
for this example, polyploidy recorded in animals so 
far is autopolyploidy. In view of the rarity of natural 
hybrids amo animals, the allopolyploidy in 
Melanoides is of great interest. 
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I wish to thank Prof. В. V. тув for suggesting 
the problem and guidance, and Prof. A. D. Peacock 
for reading the manuscript. 


Department of Zoology, 
Annamalai University, 
Annamalainagar. July 27. 

? Jacob, J., Owrr. Sei, 88, 56 (1054). 
* Kostoff, D., Genetics, 81, 285 (1989). 


* Darlington, О. D., ''Receni Advanoes in Oytology" (2nd elit., 1987). 
4Buomalamen JA, Hereditas, ?8, 51 (1040). 


JOSHPH JACOB 


Constitution of Cynarine, the Active 
Principle of the Artichoke 


Ir has been known for some time that the artichoke 
(Cynara scolymus) contains same 
hitherto unidentified substances 
which stimulate biliary secretion 
and cholesterinio metebolism!. 
The extraction of these sub- 
stances can be carried out by 
infusion or decoction. We have 
been able to isolate from cauline 
leaves of Oynara scolymus a 
crystalline substance which we have also found 
in Cynara cordwnculus. Because of ite physio- 
logical activity, we have used the word ‘cynarine’, 
` which has been used for the chemical 
principle of the artichoke with the same activity*. 

We have isolated this und by treating & 
decoction of the fresh leaves wrth lead acetate. The 
precipitate is extracted with dilute acetic acid and 
the lead ів removed with sulphuric acid and hydro- 
gen sulphide. Crystallization of the cynarine is 
obtained after concentration and standing. The 
yield ig 0-1—0-2 p.p.m. of the leaves. It gives flat 
. needles or colourless small plates of melting point 
', 227-2298? (deo.) It is slightly soluble in cool or 
warm water, more soluble in alcohol and acetic 
Таба. 

The substance has a left-handed rotatory power: 
[&]*$°, == — 59 (methanol, o = 4). Iti a aoid, 
giving deep yelow alkaline solutions slightly stable 

air, It gives a green colour with ferrio chloride ; 
it oan be easily oxidized and gives a yellow 

to with lead acetate and with barium 
ydroxide. 

"After drying in air to constant weight the per- 
oen: р кууы is C,,H,,0,,H,0. It gives a 
hexs-&oetyl derivative (m.p. 168-172?) and a tetra- 

hydro, derivative (m.p. 134-140°). 

Protooateohuio acd (3,4-dihydroxybenzoic acid) can 
be obtained by fusion with alkali. Ite eaponifloetion 
by diluted alkalis produces quinio acid (1,9,4,6-tetra- 
hydroxyoyolohexane carboxylic acid) and two mole- 
cules of caffeic acid (3,4-dihydroxyomnamio acid) ; 

. saponification of the tetrahydroxy derivative produces 
quinio acid and dihydrooaffeio acid. 

Methylation of cynarine with methyl sulphate and 
potasium carbonate in acetone gives pentemethyl- 
cynarine (m.p. 160-161°). Alkaline saponifloation 
of this oompound gives methyl aloohol, quinio 

epics of $,4-аппеШохуош- 
7 namic acid; permanganio oxidation gives veratrio 
acid. 

Such data are sufficient for establishing that 
cynarine ів-а three-depside which occurs by esterrfica- 
tion of two molecules of caffeic acid and one of quinio 
acid. ^ 
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Because in the synthesis of cynarine the caffeic 
groups are introduced on the y-lactone of quinio 
acid (quinide) we oan exclude, among six isomeric 
esters, those bloóking —ОН of quinic acid in position 
3. The pentamethyl-cynarine is stable to periodio 
acid and for this reason we oan exclude the isomer 
1-5 also. Неше кл кае енн о роны. 
isomers to two (1—4 and 4—5). 

The complete methylation of pentemethyl- -oynarine 
by methyl iodide and silver oxide gives a substance 
that oan be варо: We obtain 3,4-dimethory- 
cinnamio acid and a dimethylether of quınio acid 
(m.p. 196-188 ^ Because of the resistance of this 
last Er SE to oxidation with periodio acid, it 

8,5-dimethoxy 1,4-dihydroxyoyclohexane 
carboxylic acid. 

Therefore the chemioal formula of cynarine is: 


OH 
V COOR 
в * М 
& N OH 
в 6 / | á 
0—0OC—OH—OH. —OH 


More details of this work will be published else- 
where, with an account of the synthesis of cynarine. 
Lurar PANEI , 
Mania Luisa ӨСАВРАТТ 
Istituto di Chimica Organica, 


- Université di Roma. 

- July 21 

1 Qf. в. M, and Wats, В, О.В. 
Soe. 108, 1020 ) Tuner, l, and do ‘Chem. 
Aber , 7585 (1087) rin ш, 9990). 
Bohoenholwer, G., Золи. Med. “юм. o, 1188 ( o 


* OC Ravina, Ao Pree МЕРЫ, 48, 1507 (1934). 


A New Paper Column for Preparative 
Chromatography 


Savana types of paper columns have been 
described for separating closely related substances on 
& preparative soele; but with these methods it has 
proved difficult to get the same degree of separation 
as is achieved by simple peper-strip experimental. 
This disadvantage is overcome by the present 
method, the principles of which have «been reported 
in в previous communication’, The technique has 
now been improved and simplified. 

The column (manufactured by Grycksbo Pap- 
persbruk, Sweden, and sold by LKB-Produkter 
Fabriksaktiebolag, Stockholm) consiste of a roll 
of filter paper (A), ме еош n cuta 
core (B) of mert material and placed in a poly- 
thene tube (О), closed at each end (Fig. 1). Pose 
pecking is & prerequisite for sharp fronte, because 
otherwise the solvent velocity varies through the 
cross-section of the column, reaching a maximum 
at the outer and inner column surfaces. Before 
using the column, solvent must be absorbed by 
the paper roll, which then swells and, bemg oon- 
fined by the walls of the column, is subjected to 
great pressure. This condition ensures a constant 
flow velocity throughout the cross-section, thus 
achieving t fronte and sharp separations. 
After the paper то] has been wetted by solvent 
through the lower oover, tube G is dipped into the 


* 


мо. 4440 December 4, 1954 


CCo haeo 


А: 


wand 





Fig. L Diagram of the chromatographis column 


beaker (H) containing solvent. By applying suction 
to tube F, tube G and the upper space between the 
inner wall of the cover and the upper end of the roll 
are filled with solvent. Tube F is then closed and the 
solvent flows through the column. Equilibrium ів 
established in a few hours, after which tube @ is 
introduoed into the container ho the solution, 
and the required volume of solution wn. into the 
column. Tube G is again transferred to the beaker 
(H), and separation ensues. Tube E is coupled to 
a fraction collector. The flow velocity is controlled 
by the height of the beaker (H) relative to the 
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outlet (I). The effectiveness of s 
of flow velocity. 

Fig. 2 shows the resulta of two te. In 
one experiment (crosses), 25 ml. of a solution contain- 
ing 25 mgm. glycine, 25 mgm. alanine and 25 mgm. 
valine in 70 per cent ethanol were used. In the 
other experiment (filled circles) 250 mgm. glycine, 
250 alanine and 250 mgm. valine dissolved in 
100 ml. of 70 per cent ethanol were used. The elution 
was carried out with 3-8 1. of 70 per cent ethanol. 
The dimensions of column used were 10 om. x 25 am. 

The volume of each fraction was 15 ml. The 
elution process was continued for 48 hr. Every fifth 
fraction was analysed for amino-acids with the nin- 
BOA BOA оа ар io Moore and Stain’. Fig. 2 
shows that the amino-acids are separated sharply 
mto three peaks. 

The column has also been used for salting out 
chromatography sccording to Hagdahl and Tiselius‘ 
with exoellent resulta. Glyoyl-1-tryptophan, glyoyl-1- 
Fic and glycyl-glycme were separated m 1 М 

disodium hydrogen phosphate + 2M sodium di- 

ee osphate on а 5-am. column, 10 om. in 

tal ions ‘have also been separated using 
eee 

Repeated use has been made of the column, and 
different columns give consistent and reproducible 
results. The amount of substances separated by this 
method is only limited by the dimensions of the 
column., 

LamssAnT HagapAun* 


Institute of Biochemistry, 
Aug. 18 
* Presni address: IO B-Prodnkter Fabrikeaktleboleg, Stockholm 
12, Hwoder. 
1MHehell, Н. and Seienos, 110, 278 9) Porter, 
ат anal, ls gs CIA бе Hough 1. do Б. E N., 
and Wachmsn, W. 18R, 448 (1943). 


Pt Жы. X, J. Biol. Chem., 176, 307 (1945). 
t Hagdahl, L, and Trseltus, A, Nature, 170, 700 (195%). 


Improvements in Vapour-phase Chromato- 
graphy at Relatively High Temperatures 
cni. lication of the 
ЕЕ S do cA to fatty-aoid. 
тн 
improvements which are of general interest. The 
separation of fatty-acid esters was found to be oon- 
siderably influenced by the quality of the silicone 
used in the chromatograph column, and, in 
Bot, som e batches of silicone grease gave very poor 
resulta; treatment of silicone grease with ethyl 
acetate followed by addition of ethanol and decanta- 
tion of solvent removed an oily fraction and left a 
residue of grease which has always, so far, proved 
very satisfactory. The a&oetete-waahed grease from 
& ‘poor-quality’ batch was superior even to the best 
quality unwashed grease, and we have, therefore, 
used &oebtete-washed grease in all our subsequent 
work. We find & mixture comprising 60 per cent 
‘Celite 545° and 40 per cent acetate-washed silicone 
grease to be satisfactory for applications. 
were encountered in the analysis of 
kexadecanol ootedesanol mixtures, and of brom? 
inated technioel methyl oleatea, at 285° C., owing to 
alight thermal ion of each ‘load’ of sample, 
which after a series of testa eventually gave a column 
so full of charred decomposition uote that ita 
efficiency was impaired. In order to reduce the 
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temperature to & more tolerable level, ib waa oon- 
sidered necessary that the resistance of the oolumn 
should be reduced во that the inlet pressure could be 
brought down from about 40 cm. mercury (as hitherto) 
to, say, 4 om. This was achieved by 
replaomng 
crystals ; the crystals (А.Б. grade) were mixed with 
about б per oent of scetate-washed silicone grease. 
The mixture can be packed into oolumns quite 
Porn A шере сешаща on to qe up ihe 
chloride crystals even at high temperatures, 

and the resistance of the 8-ft. column! is such that 
the inlet pressure is 4 cm. mercury when the outlet 
preasure в 2 om. mercury. Analyses of hexadecanol 
ootadeoenol mixtures can be carried out at 190— 
200° C., under which conditions the column can be 
. used for considerable periods. The use of these 
columns reduces oe res eae for a given 

separation by about 60°C gives separations 

which are rather better than those obtained with 
ооа шан at the higher tem- 


peratures. 

Instead of the straight-wire catharorheters pre- 
viously used, we now have ‘coiled platmum wire 
catharometers in ө small glass envelope, which are 
about five times as sensitive ; a small detachable 
fraction, collector is available for isolating condensate 
corresponding to any unrecognized maxima on the 
records, 80 that unidentified fractions can be analysed 
by other means, for example, infra-red spectroscopy, 
mass spectrometry 

We are building a mush longer column (20 ft.), 
with & compact zig-zag shape во that ib will ft into 
the hea ا‎ 20 Dee ev ве 
reasonable flow-rates will prove effective in 
* separating even more diede mixtures. 

A detailed account of this work will soon be sub- 
mitted for publication elsewhere. 


Hexagon 
Blackley, Manchester 9. 
- et Aug. 20. 
< iav rd B., and Heywood, А., Nature 172, 1101 (1953). 


"Interaction between Metal lons through 
Anions 


Ix order to overoome experimental difficulties in 
absorption spectra of sub- 

state, one of us (R. Т.) 
аан whan CORAN io ны, 
of в mioroeoope sud а sector photometer’. 
y. meens of the apparatus, we have been determining 

e dichroism of metallic complexes’ and sromatic 
compounds’. In this communication we wish to 
report on the anomalous dichroism of crystals of some 


^ According the crystals of 

Pt(NA,),Br, consist of infinite ae each containing 
alternate planes of PtU(NH,), Br, and octahedra of 
E b M )sBr,. Cohen e al. supposed. from otystallo- 


дырса io examination that the 

of is s. might involve similar ohains, in 
with the results of the X-ray analysis‘. 

пара, measurement of dichroism with & 

crystal of Pd(NH,,C], has been oarried out by 
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Tsuchida-Kobeyashi's microscopic method? in the 
visible and ultra-violet. The absorption measurement 
ahows that the crystal absorbs at much longer wave- 
lengths than does either of the component complexes. 
Referring to absorption with the electric vector along 
the c-axis, that із, in the direction of the chains, 
PdIL—OL—PdIV—OL-— Pdil.—, as c-abeorption, and 
absorption with the electric vector ioular 


у perpendi 

мута та айанын уйше МЕ DU а 
c-absorption is very іс and fairly Éyper- 
chromic to the g-absorption; - 1 
exhibits an. absorption band at about 40 x 10% seo 
which is not observed with the a-absorption. This 
band may be oonsidered as a kind of transfer 
band’ principally due to the chain, PAL- CL —PgdlIv-— 
Ck -Pdit--. 

pila toa On oris win MON S pee: of 
в similar with ammonium 
sulphate an aqueous suspension of Pt(en)Cl, or 
evaporating & mixed solution of Pt(en)Cl, and 
Pt(en)Ol, red, plate-like orystals of Pt(en)Ol, are 
formed. Ita i i 
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respectively. 
Binoe the crystel of Pt(en)Cl, has been found to 
exhibit absorption аф far longer wave- 
any of the oom 


the c-axis. TE isnt rion band berrea BO and 
65 x 10!* seo.” with the c-abeorp&on, which is 
not observed with the a-abeorption, is supposed 
to correspond to в charge-transfer bend due to the 
interaction "between platinum atoms in different 
oxidation states. 

етене раалы медот a 
another type of infinite chain consisting of alternate 

of AuPTOl, and linear anions, CL—Agl—OL 
раа brown orysbela, (NH,),AgAuOL, are obtained, 
following the same procedure, except that ammonium 
chloride is used instead of omeium chloride. Similarity 
уор of the crystals +o those of the cæsium. 
that the former involves similar 
chan ОРОС L.-CI- -Au {OL} —OL—, and might 
be formulated as (NH,),AgAuCl,NH,CL The orystal 
has been found to absorb at much longer wave- 
lengths than would be for the component 
complexes. It has also been found that the o-abeorp- 
tion is very bathochromic and fairly hyperohromio 
to the a-absorption. These relati capiet 
similar to those for orystals of Pd(NH,),Cl, and 
bared al to with the above assumption 
that Pw EM. may contain 
infinite "p ien of Ад1—С1- -Au -CLLAg! — along 
the c-axis. Thus the absorption at 55 x 101% geo.” 
for the c-abeorption may be assigned to a kind of 
transfer band due to the above chains. 

It seams to be the rule that for compounds 
of the above type a transfer band is observed 
with the electric vector along the infinite chains, 
This may be taken as evidence for strong inber- 
action between metal atoms in differant oxidation 
states the halogen. The interaction also 
seams to be closely related to the unusual stability 
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of the groups, Cl—Ag!—Ol and PdIY(NH,,CL, in 
these orystals. 


Ryruraro TsuaHIDA 
SuorgHIBO YAMADA 


Department of Chemistry, 
Faoulty of Sciance, M 
University of Osaka, 
Japan. July 27. 
Bull. Ohean. Soo. Ji 619 
Быт (2088): гы Теа) "ape Colour and e Маро sanis Pompei” 
kurer p PN aneda, H, J Chem. Soe. Ji 
E 1 шпаа, Б. вой Топой, быж 5—13, 1188, TET 
Tsuohida, akamoto, Cham. Зоо. Japan, 
| 70.13 ТӘШ) Nature p (1951). жыйыл K, J. Amer. 
Chem. 200, oto. (1953). 


No. 19 (1948). 
„ and Devidson, N., J. Amer Chem. Soc., 78, 1965 (1951). 
5; from Oohan. 


Kornerupine from Rannu, Uttar Pradesh, 
India 


KORNHAUPINE, а rare magnesium-aluminium boro 
silicate, i reported for the fiet time from India. 
It occurs in & small band of coarse biotite-echist in 
the pre-Cambrian pink biotite-gneisses, about a mile 
and a half north-west of Rannu (24° 58’ 45°: 83° 13^, 
Dudhi 


The kornerupine prisms oocur in tes, whioh 
are sometimes radiating. Well-developed orystals 
with the characteristic faces were not noted. The 
mineral is light to dark grey, has a semi-vitreous to 

lustre and breaks with an uneven fracture. 
ts hardness is 6—7 (Mohs’s scale); specific gravity 
of a fairly pure lump, 8-27. Tn thin sections, the 
mineral is colourless, non-pleochroic, with one set 
of indistinct, priamatic (110) cleavages. Fractures 
transverse to the elongation direction, usually parallel, 
are common. The refractive indices determined m 
sodium light at room 
Ns = 1-6755 (+ 0-0015), y 
(4 0:0005); N; — Ng = 0-015. 2V, determined on 
a four-axis Federov stage is 17? (+1). Prismatio 
sections show ight extinction, and are length 
fast. The optio axial plane is parallel to (100); 
om X, b 5, a= Y. 
aan Nd riui of the kornerupine aggregates show, 
tergrowth with a few grains of green spinel 
АЛУ cour сотади, both of which are oocasion- 
surrounded by narrow plates of sapphirine 
(olla te to pale blue pleochroism). Euhedral 
sapphire and irregular grains of rutile are often 
present. Radial cracks are common around xiroon 
inolusiong. Two amal sillimanite needles were noted 
within the kornerupine in one of the sections. А 

Some parte of the biotite schist are rich in thin 
aggregates of short sillimanite needles; here spinel 
and corundum are rare and kornerupine appears to 
be absent. Where kornerupine is well developed, 
spinel and corundum occur 


b apparently the only omo im which tho mineral is 

ted with grean spinel. Further work on the 
nice al dando icu e a ee 
progress. ' 
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Mr. B. J. Skinner, of the Department of Geology, 
Harvard University, has confirmed the identifloation 
of the minbral by X-ray analysis and I thank him 
for the same. This communication is published 
by permission of the Director, Geological of 
India. 


M. V. N. MugTHY 
Burvey of Indis, 
Oeloutte 18. 
Aug. 10. 
1 Vogt, T., Bull. de la Comm. Geol. ds Pinlends, Xo. 140, 15 (1047). 
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A New Type of High-Voltage Machine 


Tux Van de Graaff high-voltage generator is limited 
as to ita current output by the electrostatic charges 
which can be carried on moving belts. If a belt 
could be made to carry charged condensera instead 
of such surface charges, the current output would 
become much greater. 
This can be achieved in the following way. A 
series of condensers is attached to or incorporated 
ee ae 
they become on passing a oertain point 
(A, Fig. 1), but later become connected in series aa 
travel away (B). In this way, it should be 
le to add voltages together and generate very 
potentials. 








Jo ee рге و‎ porcelain tubular 
condensers of capacity 0-001 mfd. were mounted 


driven by a motor. Two brushes (at the bottom of 
the machine) oannected to в 7-EV. dc. supply 
charged the condensers as they passed. Over the 
upper half of the disks & set of stationary wire links 
was provided which connected in series the thirteen 
condensers that at any moment ha to be at 
the top. The middle of this set of was earthed 
from either end. 

On rotating the at 750 r.p.m., a discharge 
occurred between blunt wires up to a distance af 
11 am, ding to & potential difference of at 
least 80 kV. t thus appears that very high voltages 
oan be built up almost additively in this way, and 
with suitable capacity quite heavy currente should 
be available. 

Dr. J. E. Best has kindly directed our attention 


production of high voltages. 
We have now constructed & larger machine at 
Newcastle in which the condensers are stationary and 
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the electrical ‘contacts’ (0-5-mm. air ) are caused 
to rotate. aaa pata зуна each 1-5 mfd., 
and their terminals are connected to two circles of 
braas segments 18 in. in diameter, one above the 
other, surrounding the horizontal disk the 
rotating contacts. As this disk rotates, thirteen of 
the condensers are connected at any instant through 
the sparking contacts, so that their vo add 

ther. The disk, which is made of ‘Tufnol’, is 
driven by & motor at 600 r.p.m. 

Charging the condensers is carried out by a pair 
. Of contacts connected through впр rings to a d.o. 
charging voltage. The brass sectors are spaced to 
prevent sparking between them, giving an on/off 
ratio of 0-52. 

The machine operates smoothly at charging volt- 
ages of 1۰8-2۰8 kV. and gives a steady current to an 
X-ray tube of 5-10 m.amp. The step-up ratio was 
‘father leas than expected. Thus, charging at 2-8 kV., 
ee eee 
wi -of the calculated 80 kV. When current waa 
drawn from the machine the voltage dropped by 
2-3 per cent per m.amp. instead of the 1 per oent 
calculated. This may, in part, be due to the rather 
unsteady discharge at small currenta. 

Preliminary observations of the voltage wave-form 
iidicate that instead of each being of & steady 
е shape, it is bro up mto about ten 

te discharges. This is probably connected with 
tho irregularity of sparking across ат gape. 

This communication ia published in the hope that 
others with wider resources will continue to investigate 
machines of this kmd. We have no desire to reserve 


the fleld. 
R. Е. D. Crank 
Department of Science and Technology, 
Cambridgeshire Technical College and 
School of Art, 
Cambridge. 


! Brooks, N. W., and G.À.O., Bot. Pat. 615,896 (1947). 


"Artificial Increase of Electrical Breakdown 
‘Strength of Air at Low Pressure In the 
y Region of 300 Mc./s. 


Ir has been known for some time’ that the 
presence of a d.c. bias voltage can, under certam 
conditions, modify the electrical breakdown strength 
of air at low preasures and ultra-high frequencies. 
Published information, however, has restricted 
to exploration at very small gap-lengths and pressures 
in exoees of about 59 mm. mercury. Further measure- 
ments have now been made oovering a range of 
pressures from 5 to 120 mm. mercury, and of gap- 
widths from about 1 to 4 mm., at two frequencies, 
227 and 379 Mo./a. Under these conditions, the 

ition of & moderate d.o. stress on the 
ultra- frequency alternating stress oan increase 
the ultra-high frequency breakdown stress quite 
considerably. 

If the breakdown strength of в gas is examined as 
the frequency of the applied stress is increased, two 
digoontinuities are found to oocur during the diminu- 
tion of strength which has been observed to take 
place between very low and ultra-high frequencies. 
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These are generally believed to mark the regions 
where the average amplitudes of oscillation of free 
ions and electrons became comparable 
with the width of the gap. As soon as it becomes 
le for an electron, for example, to have a free 

ife in exoees of half a period of the applied stress, 
then the conditions necessary for the rapid build-up - 
of an electron ‘avalanche’, the prerequisite of breek- 
down, are attained more readily. The measurements 
reported here refer to a region where this condition 
exista. If, under this ition, steps are taken to 
increase the rate of loss of free electrons in the gap, 
for example, by applying в constant d.o. stresa, во 
that free electrons are being constantly ‘oaptured’ 
by the anode, then the onset of breakdown will be 
delayed, even though in alternate half-periods the 
total stress is increased. The effect will not be noticed 
at any frequency so low that the avalanche has to be 
formed during one half-period for breakdown to 
The вовіе of the effect is illustrated in Fig. 1, 
which shows typical resultas obtained under one set 
of conditions. The effect is to find 
practioal a pplication as an inhibitor of breakdown 
i lecto equipment required to operto at high 
altitudes, ly if space is restricted, so that 
-widths К аш А 
easurementa were made using an evacuated 
resonant concentric line, which іеі contained the 
breakdown gap, the alternating and direct supplies 
to which were isolated by conventional means. 
Ultra-high frequancy voltage was measured by means 
of a small probe and diode rectifier, the probe being 
situated in the line, in the plane of the . Calibra- 
tion was carried out at lower voltages, where it was 


, possible to use a directly-connected diode rectifler.', 


The full resulte, and a quantitative analysis based 
on the above theory, are bemg published elsewhere. 
Acknow. + is made to the Chief Scientist, 


Ministry of Supply, for permission to publish this 


oommunication. 
G. W. E. Stanx 
. 9. L. Fovamas 
Royal Airoraft Establishment, 8 
Farnborough, Hants. Aug: 20. 


1 Varela, А. А. Рм. Rss., 71, 124 (1047). 
a Pim, J. A, Proc. Inet, Жос Eng., 96, Pt. IIT, 117 (1049). 
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UNIVERSITY STANDARDS AND 
THE SOCIAL BACKGROUND 


N article by R. K. Kelsall on the social back- 

ground of the higher Civil Service in Britain, in 
the current issue of The Political Quarterly, is based 
on data obtained as part of a wider study to be 
published next year. The article suggests that there 
haa been & marked alteration in the social background. 
pattern of candidates presenting themselves for 
examination, and that the main hope of ultimately 
securing а more equal representation of those 
originatmg in the lower social strata still lies in more 
widely dispersed educational opportunities, and in 
the maintenance and possible expansion of the 
present more liberal policy of promotion from the 
ranks. It recognizes that, before the Second World 
War, most succesaful candidates had been at the 
University of Oxford or of Cambridge, due largely 
to the fact that relatively few candidates who had 
been to other universities presented themselves. The 
other universities are, however, better represented in 
post-war candidates generally, though most of them 
still contribute very much less than the appropriate 
share of competitors for entry to the administrative 
clags, and thus to some extent contribute to the lack ` 
of social balance among the entranta. 

Some further light is thrown on this question, 
which clearly may affect the ability of the adminis- 
trative claas both to draw on the full reserve of 
intelligence in the population and to maintain full 
touch with the citizens it serves, from a recent 
broadsheet, ‘Background of the University Student”, 
issued by Political and Economic Planning (No. 878; 
November 8, 1954). The broadsheet compares the 
results of a survey at опе of the two ancient unver- 
sities, two English provincial universities, a university 
college, & college of the University of Wales, and a 
college of the University of London in 1952-53 with 
those of & previous survey at the same institutions 
in 1947-48. In both surveys the information required 
was extracted from university records, and afterwards 
arranged and analysed on a similar basis. 

As might be expected, on account of the departure 
of ex-Servioe students, there was a marked аһ 
towards the younger age-groups for men students in 
the second survey ; but no clear conclusions regarding 
the effect of national servioe on the age at entry can 
yet be drawn. Some institutions seem to bring most 
of their students up before they have done their 
national service, while others, notably the ancient 
universities, bring them up afterwards. ‘The pro- 
portion of Britiah students whose homes are near the 
universities they attend is still fairly high, exoept at 
Oxford and Cambridge; but it has fallen steadily 
since the Second World War. At London, the per- 
centage of studenta with homes within thirty miles 
of the University increased from 47-4 per cent in 
1937-88 to 56-2 per cent in 1947—48 and fell to 
52-7 per cent in 1952-53; for other English univer- 
sities and university colleges (excluding Oxford and 
Cambridge) the oorrespondmg figures are 64:0, 58-4 
and 48-7, and for Wales 64-7, 58-5 and 48:2. 
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The P E P surveys show that while the proportion 
of men students entering the ancient university 
from other universities or technical colleges remained 
almost unchanged (22 per cent in 1952-53 compared 
with 21 per cent in 1947—48), the percentage entering 
from fee-paying schools decreased from 52 to 46, 
while the percentage of students from non-fee paying 
schools (local authority schools) increased fram 21 to 
27 per cent; for women students similar figures 
were observed—a decrease from 51 to 47 per cant 
and an increase from 30 to 38 per cent, respectively. 
At one provincial university and at the university 


college there was a striking increase in the proportion ` 


of students coming from other universities and tech- 
nical colleges, and at the London college’ where, in 
1947--48, 84 per cent of men and 28 per oent of 
women studenta came from this source, there was a 
slight increase. At the other provincial university 
there was little change in the percentage of men 
students во recruited, but an increase in the proportion 
of women studente; while at the Welsh college the 
percentage of men and women students so recruited 
declined from 11 per cent and 5 per cent, respectively, 
to 5 per oent and 1 per cant. 

This second survey confirms the observation made 
in the firat survey—that, whereas ex-Service studenta 
at the ancient universities coming from independent 
public schools had not been seriously affected by 
competition from the former pupils of grammar 
schools, competition from school leavers seamed to 
be growing more severe. At four of the other institu- 
tions the shift was in the same direction, although at 
the London college ıt was slight, and at one other 
institution it was slight. For women studente the 
changes have been in contrary directions. But apart 
from these aberrations, the representation of the 
State secondary schools at the universities of Britain 
has been strengthened during the five years. For 
men students only the ancient university now has & 
larger proportion coming from fee-paying schools, and 
the gap is narrowing; spart from foreign and 
Colonial students, the Welsh college and the university 
college are virtually preserves of the State schools, 
and в recent survey by PEP of the University 
College of North Staffordshire showed that an average 
of 81:2 per oent of its men studente and 79:8 
per oent of women students came from State 
schools. 

Analysis of the occupations of parents of United 
Kingdom studente was based on seven groups: 
professional, admmistrative, proprietors and man- 
agers; forces, police, fire service, etc.; farmers; 
personal services; retail traders, imnnkeepers, eto. ; 
clerks, shop assistants, salesmen, eto.; and manual 
workers. At all four institutions there has been a 
shift towards the latter end of the scale; evan at 
the ancient university the last two groups increased 
their representation by seven per cent for men and 
one рег cent for women at the expense of the first 
two groupe. Elsewhere among men studente the 
representations of the last two groupe have risen 
from about & third to about one-half of the total, 
and there has been & similar change among women 
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studenta ; but even at the Welsh college it ія still 
true that women studenta tend to oome from higher 
social groups than male colleagues. 

Further analysis of first occupational group 
indicates that in the five-year period the proportion 
of studente whose fathers are higher Civil servants or 
senior officials m local government has decreased, and 
also the proportion of studente whose fathers aro in 
business, either on their own account or holding senior 
managerial positions. A recent analysis of students 
registered at Hull University College (now the Univer- 
sity of Hull) showed that thirty-four per cent аге of 
working class origin, while the earlier P E P survey 
showed that this figure for the ancient university was 
seven per oent and at provincial universities twenty 
per cent. The broadsheet also quotes from two other re- 
cent studies of the social and educational backgrounds 
of studenta covering more limited flelds. H. Jenkins 
and D. Caradog Jones's study of “The Social Claas of 
Cambridge Alumni” showed that the proportion of 
public school men at Cambridge rose during the second 
half of the nineteenth century, being eighty-two per 
cent during 1850—99, until the growth of local author- 
ity secondary schools brought about a decline to sixty- 
eight per cant in 1987—38. Since only the ablest pupils 
from grammar schools went up to Cambridge, these 
students had the best academic record over the 
whole period 1752-1899, although they were less 
successful in their careers than the products of famous 
publio schools. Schools or families of high social 
standing had a definite relation to securing posta of 
distinction, though not those of the highest import- 
ance; but apart from this bias, successful students 
at Oambridge usually did well in later life. 

C. A. Anderson and М. Schnaper’s survey of the 
social background of Oxford and Cambridge students 
was based on individuals at the univermty between 
1850 and 1900, and indicated the extent to which 
the older universities provided for the education of 
men who achieved or inherited eminence in later life. 
Men who made their names in government service 
had the moet diversified educational background ; 
but at that time the older universities did not dip 
very deeply into the social pyramid. The most 
noticeable feature was for Oxford and Cambridge to 
have the hon's share of great men, with a marked 
tendency for sons to follow in ther fathers’ foot- 
Btepe. 

Replying in an adjournment debate on local 
authority awards to university studenta in the House 
of Commons on November 17, the Parliamentary 
Secretary to the Ministry of Education, Mr. Dennis 
Vosper, made some relevant comments. Ав a result 
of university expansion, the number of studente of 
any age-group going to a university was about double 
the pre-war number, and in each age-group a much 
greater cross-section of the social strata was repre- 
sented. Even if there was not equality of oppor- 
tunity from area to area, he said, we have moved 
much nearer to equality of opportunity so far as the 
income of parenta and social are con- 
cerned. In 1953 the universities took 1,250 open 
scholars, 2,000 State scholars and 10,000 studente 
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with local authority awards; more than 70 per cent 
of the 18,000 students entering the universities in 
that year were thus in receipt of awards. 

Mr. Vosper streased the great increase in local- 
authority awards, which in 1988 were only 1,500, 
and in 1958 had cost almost £6 million compared 
with £2 million in 1948. While university and State 
scholarship awards are for students of outstanding 
academic ability, local authority awards are intended 
to assist students of good all-roupd ability for whom 
it is in the public interest that & university education 
should be provided. The procedure at present in 
force, he said, leaves responsibility with the local 
authorities, which are asked to consider all candidates 
with & mmimum academic standard, but are left 
some discrimination and particularly with reference 
to the headmaster’s report and interview panel. Only 
aix out of 146 authorities in Britain do nob now 
accept the minimum standard laid down in the 
Circular of 1952, and Mr. Vosper thinks that, apart 
from the six authorities noted, there has been much 
mprovemenb in uniformity of standard and equality 
of opportunity. The universities at the moment do 
not feel able to undertake the work involved in 
making an award dependent on acceptance by в 
university, and while it might be possible for the 
Ministry of Education to select the two thousand 
State scholars each year on academic achievements, 
he does not think it possible for the Ministry to select 
ten thousand studente of all-round ability. 

Without over-stressing the value of these partial 
surveys, it ia clear that these trends, of which the 
University Grants Committee, from ita last qum- 
quennial report, is clearly aware, pose problems of 
which the universities must increasingly take account 
pending the completion of the inquiries now being 
carried out by the Committee of Vice-Chancellors 
and Principals and by РЕР jteelf. The former 
inquiry is expected to furnish, in due course, & mass 
of mformation about the educational and social 
origins of university studente, as well as about their 
qualifications, awards held and courses followed, and 
the reasons for rejection of unsuccessful candidates. 
The second is concerned with graduates—and 
especially with graduates in industry—and should 
algo provide material of use to the universities as 
well as to industry. 

On the evidence now presented, even if the pro- 
portion of studente coming from homes within а 
short radius of the provincial universities does not 
increase, the shift in the social strata from which 
students are drawn may well accentuate the diff- 
cultiea which arise when a considerable proportion of 
studenta is drawn from homes with no tradition of 
culture. It is not & problem to be solved merely by 
the increase in financial grant or by the more generous 
provision and equipment of libraries and halls of 
residence. 

The inquiry into ways of learning by students of 
university age which the University Granta Com- 
mittee has sponsored, and which ів being conducted 
by Bir Godfrey Thomson under the auspices of the 
University of Edinburgh, should go closer to the 
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heart of the matter. What is involved is an attitude 
of mind that is endangered by the deficiencies of 
home life and conditions or by relative poverty, and 
which also is discouraged by the tendency of the 
times to rely on the State rather than on individual 
effort or initiative. It is also in part a question of 
values; and unless this problem of the attitude to 
learning and of cultural and intellectual values is 
faced and solved, there is danger that the State will 
receive little or no return from the six million pounds 
now being spent annually on university awards by 
the local authorities alone. 

There are other disturbing consequences at which 
the surveys already published hint. It may be 
questioned whether the dominance of students from 
the State schools will not endanger the full value of 
the experiment which has been proceeding at Keele 
for the past four years. Diversity of entry offers, for 
the moment, a hope of correcting some of the more 
serious consequences which may flow from the 
present trend in the background of the university 
student. At least it may be said that the evidence 
of the PEP broadsheet affords strong support for 
caution in regard to university expansion, and 
endorses the view already expressed by the University 
Grants Committee that the main immediate task of 
the universities is consolidation. Adjustments to 
meet particular needs of the community and the 


- improvement of methods of selection are important 


indeed ; but the primary task is that of so adjusting 
the teaching work and responsibilities of the university 
to the changing types of student that successive 
generations of student will continue to acquire the 
game secret of learning, to catch the same inspiration, 
and to carry away with them the same powers of 
vision and imaginative understanding as did thoee 
who in former years entered the universities with 
greater social and cultural advantages. 


THE CONQUEST OF PLAGUE 


The Conquest of Plague 

A Study of the Evolution of Epidemiology. By Dr. 
L. Fabian Hirst. Pp. xvi+748. (Oxford: Clarendon 
Preas; London: Oxford University Press, 1953.) 
42s. net. 


HIS is a ive study of plague. The 
author, Dr. L. Fabian Hirst, is a microbiologist 
who, as Lieut.-General Sir William MacArthur writes 
in a foreword, during a period of twenty-two years 
ры ааш н in various 
репа of Middle and Far East, particularly in 
on. 


Part 1 of the book deals with traditional conoep- 
tions of the nature of plague. Dr. Hiret reminds the 
reader that primitive еба &nd obeervations may 
hold truths that are only revealed to the man of 
science centuries later. Instances of this are the 
epidemics of plague the Philistines, described 
in the Old Testament (I Samuel, v, vi) which are 
associated with the presence of small rodenta. The 
Hebrew word akbar may mean rat or mouse. If the 
cio suthorities of London had read their Bible 


` of 1720-21, the “Short Discourse oo 


bi 


«done 


. more баш, they would тЫ have favoured the 
.rat populatioi in ordering the destruction of cata 
and as possible vectors of plague in 1665. Dr. 
Charles Singer has pointed out that durmg the 
seventeenth century natural causes were first assigned. 
to plague, and even that it was due to the multi- 
plication’ of minute organiame, a hypothesis not 
verified. for two hundred years. 

Concerning the spread of the disease, misama 
versus contagion was for centuries the subject of 
- debate, and it was not until the middle of the nine- 
teenth oentury, when Віт John Simon organized 
careful TURE of plegue outbreaks as recorded 
.in his “Ann " to the Privy Oouncil, that 
acientifid opinion progressed from the conception of 
`a misama emanating from putrefying filth to a 
speciflo chemical ison in air and water, and, 
finally, to the m view that speoiflo infections 
arọ due to invasion of the body by speciflo mioro- 
organisme. In his historical narrative Dr. Hirst 
- demonstrates how the study of plague has played an 
important part in the general evolution of epidemio- 
logy. The plagues of London, the Marseilles epidemic 
ing Pesti- 
lential Contagion” of Richard Mead, which advanced 
ө of the disease and its control by qu&ran- 
iine, all these historical landmarks receive careful 


. Attention. 


To those engaged in work on plague, whether as 
research worker, administrator or medical prab- 
titioner, the remaining three of this work will 
be of special interest. . In parte the author 
oohsiders'the modern oon ions of the nature of 
plague, ite spread in time space, ita conquest and 
its international and national oontrol. Неге Dr. 
Hirst has drawn freely upon his own researches 
dealing with the parasitological and preventive 
aspects of the disease. Tf ie) all Ут етк 
сапа oarefally done. On the vexed question as to 
whether Kitasato or Yersin discovered the bacillus of 
plague at Hong Kong in 1894, Dr. Hirst examines 
the evidence and states (p. 108): ‘The conclusion 
must be that both bacteriologists discovered the 


` parateur of the Pasteur Institute, was probably the 
more accomplished technician and gave by far the 
best deacription of the micro-o: 
et are interesting studies in the book of reta as 
transmitters of plague, of the classification of the 
fleas which convey plague, together with a full 
&ooount of plague among the rodenta of the great 
Epis The author then describes inter-human 
; the ral spread of plague, together 
. @ consideration of the enoda of epidemio 
ee and the territorial spread of plague. Last 
of all he discusses administrative measures for the 
prevention of plague and, from a wealth of ienoe, 


pointe out the diffüculties and pitfalls, as as the 
successes, of the measures pursued. This on of 
the book might have been expanded with advantage ; 


but Dr. Hirst records the chief stepa in international 


control of p and ite prevention, and a second 
volume : be required to treat the subject 
exhaustively. 


In aa epidemiological treatise only brief reference 
is possible to the successful modern treatment of 
plague. Formerly, the early injection of а fresh and 
potent anti-plague serum was the chief method. 
Binoe the introduction of the sulphonamides by 


'. Domagk in 1935 it has been shown that plague can 
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tions. Later still, some of the new antibigtied, © 
especially streptomycin, have proved even -more 
efficacious. Penicillin, the Reet Known of tha, does 
not act on the plague bacillus. 

This erudite work, which investigates many aspects 
of a deadly but now s'oontrollable disease, is clearly 
written and can be read with profit by both lay and 
medical readers. The book is appropriately illustrated 
and well produced. ` Aurgug B. MaoNaury 


SCIENTIFIC DESIGN OF 
ABSORPTION TOWERS 


ез Зы Towers . 

ith Special Reference to the Design of Packed 
oves do dept and el . By G. A. 
Morris and J. Jackson. Рр. E L158-.8. platee. 
(London: Butterworths Scientific Publications in 
aascciation with Imperial Chemical Industries, Lid., 
1058.) 380s. net. 


HE design of absorption towers is a complicated 
proceas owing to the large number of factors 
involved and the irregular flow conditions which are 
often enoountered; it was not until the middle 
*thirties that any succeas was achieved. The two-fllm 
theory was available as a suitable basis; but the 
real clue to scientific design was given by the develop- 
ment of the comparatively Neige) grid-paoking 
with the ted recognition of 
rnb das sag жыды RG 2N 
have uniform liquid flow over the surface of the 
packing. 


vor. 1747 pr * 


principles of design have not appreciably 
since 1987, many ta have been intro- 


‘duced and much data accumulated. full use 
of these and a t deal of hitherto lished. 
information, G. Morris and J. Jackson have pro- 
duced a monograph of outstanding merit. In spite 
of the complexity of the subject, the clarity of 
presentation is such that, with the help of this book, 
anyone with some knowledge of physical chemistry 
should be able to design an absorption tower. 

A brief mtroduction to the subject of tion 
is followed by a chapter on the determination of film 
coefficients by laboratory methods and by one on 

ings. Two methods of design—im other words, 
calculation of the most economical dimensions of the 
tower and the best type of packmg—are elaborated, 
one using absorption oocefficients and the other 
transfer unite, and their relative merits are dis- 
cussed. Eoonomio factors are treated separately, 
and a table of economic gas-rates for different 
will be found of much aasistanoe, A very 
valuable chapter on the mechanical features of design 
is largely devoted to the important subject of hquid 
distribution &lreedy mentioned, and & number of 
fully worked-out examples are appended to assist in 
applying the principles discussed in the main ox 
M e To conclude, a glossary is 
which exoepiion must be taken to the authors’ use 
of the not altogether воситае term ‘gas-film 
limitation’ instead of the older and more usual ‘gas | 
film control’. 

Special features are the comprehensive tables and 

well-drawn diagrams which supply practically all the | 
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- facts required by the designer, thereby saving him 
from the inoonvenienoe of continual reference to 
bulky volumes of tables. A minor omission is а table 
of heats of solution, while a weloome item rarely 
found in British books is an indication of the price 
of the main components of the plant. Absorption 
calculations unfortunately require the use of в great 
many symbols which are difficult to remember; but 
the reader is helped in the present book not only by 
& BiX- summary at the end of the volume but 
also by an explanatory list after each important 
formula, a practice much to be commended. Units 
are often a source of confusion: the C.G.B., British 
and metric aystems are all used, but the first is oon- 
fined to the laboratory section. Both British and 
metric values are given in the tables, the figures 
being set out with such olarity that a mistake is 
well-nigh imposible. 

One omission, no doubt intentional, is greatly to 
be regretted—the oomplete absence of data for the 
performance of existing largo towers and comparison 
with caloulated values. This tends to impart an 
academic atmosphere to the book, despite its 
obviously practical nature. The authors emphasize 
that large towers are difficult to test, that some of 
the design methods recommended are stil tentative, 
and that it is sometimes desirable to introduoe 
factors of safety; but a few definite figures for the 

i iee actually found would indicate the 
reliance to be placed on the caloulations. Apart from 
this, the book is a model of the way m which to 
treat а complex chemical i ing subject and is 
в particularly good example of the application of 
acience to industry. All chemical engineers will adopt 
it as а standard work of reference, and all chemical 
manufacturers should study it. H. E. WATBON 
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NAPHTHOIC ACIDS AND THEIR 
DERIVATIVES 


Elsevier's Encyclopedia of Organic Chemistry 
Edited by F. t. Series 8: Carboisocyclic Con- 
densed Compounds. Vol 128: Naphthalene. (A) 
Compounds Containing One Naphthalene Nuoleus. 
Naphthoic Acids and Their Halogen, Nitrogen, and 
Hydroxy] Derivatives. Pp. 8965-4560. (Amsterdam : 
Elsevier Publishing Company; London: Cleaver- 
Hume Ргевв, Ltd., 1958.) £21 net. (Series Sub- 
soriber, £18 10s.; Complete Subscriber, £10.) 


E ee seventh of Vol. 12B makes & useful 
addition to section of the Encyclopedia 
dealing e derivatives. The seven parta 
together y constitute an impreasive survey of 
naphthalene chemistry, but the end is not yet in 

ight. Part 7 is concerned with the two naphthoio 
acids and their hydrides and homologues, together 
with the usual types of acid derivatives, and various 
substitution products containing halogen, nitrogenous 
groups, hydroxyl and alkoxyl.  Polyoerboxylio acids 
derived from naphthalene will find a place, presum- 
ably, in Part 8. Ав is usual with such a method of 
treatment, the result is an assembly of information 
about an вавогыпепі of compounds which will appeal 
to a variety of tastes. 

For the natural ace chemist there is an inter- 
esting review of recent chemistry of naturally 
occurring lactones derived from naphthoic acids. 
These comprise the conidendrins and the constituents 
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of 'podophyllin'. Ав regarda the latter, the structural 
relationships between podophyllotoxin and pioro- 
podophyllin and their derivatives are set forth in & 
aharacteristioally olear chart of formule. These sub- 
stances have aroused some interest among biologists 
on account of their destructive action on certain 
pathological growths. The chemical reader who 
consults the mdex may well wonder what is an 
‘oncolytic’ compound. If he refera to the text, he 
will find that it is a substance with tumour-damaging 
For the dyestuffs chemist there are’ surveys of 
aminonaphthoic and hydroxynsphthoio acids. The 
anilide of 2-hydroxy-8-naphthoio acid (Naphthol 45) 
and ita applications are fully discussed; many azo 
dyes derived from this and related compounds are 
described, and there :а a table occupying fifteen 
whioh summarizes the p ies of the many 
own arylamides of 2-hydroxy-3-naphthoio acid. 
For the pharmacological chemist there are deecrip- 
tions of many compounds with local anesthetic 
activity derived from the &minonaphthoio acids. 
There are the usual references to physical con- 
stants, including optical data, and to biological 
ies as far aa these have been recorded. For 
1-naphthonitrile, for example, the ultra-violet absorp- 
tion maxima and Raman frequencies are given, as 
well as the fluorescence, phosphorescence and mag- 
netic properties, the dielectric constant, the heat of 
combustion and the density. Ita polyploidogenio 
action is also mentioned. The only misprint which 
has been noted is an obvious one, in a heading on 
p. 4008. The high stendard of previous of this 
Encyclopædia is well maintained. J. W. Соок 


BASIC DYNAMICS FOR STUDENTS 
OF AERONAUTICS 


Introduction to Aeronautical Dynamics 

By Prof. Manfred Rauscher. Pp. xv+664. (New 
York: John Wiley and Sons, Inc.; London: 
Chapman and Hall, Lod., 1958.) 965. net. 


ERONAUTICS за, with the possible exception 
of astronomy, the subject in which the greatest 
and most diverse applications of classical mechanica 
are made. These applications cover problems of the 
dynamios of particles and of rigid and deformable 
bodies, oscillations of many kinds and the whole 
fleld of the mechanics of fluids. Investigations of 
great difficulty and much technical importance arise 
in which the system consists of a deformable body 
(aircraft) in motion through в viscous and oom- 
preesible fluid (sir). Questions of the stability of 
motion are of great importance, while thermo- 
dynamic considerations are eesentially involved in 
the probleme of ion and of high-speed flight 
in general. All this implies that aeronautical scientists 
and engineers must be well versed in dynamical 
techniques, some of which have indeed been specially 
devised for the treatment of aeronautical problems, 
while students must have a thorough training in 
dynamical fundamentals. It is these fundamentals 
which the book under review aims to provide. 
Dynamical theory may be regarded as composed 
of three parts: kinematic theory, dynamical prin- 
ciples, and mathematical techniques for the solution 
of problems. Kinematio theory is based only on pure 
geometry and the concept of time and is thus not, 
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р ly speaking, dynamics at all. However, the 
A ot f every dynamical problem must begin 
with & thorough kinematic investigation, and when 
this has been made and the resulte assimilated, the 
application of the truly dynamical principles is 
usually easy. In my opinion, the importance of 
kinematios bas been greatly under-estimated in 
recent times. It is therefore pleasing to find that due 
attention to kinematics is paid in this treatise. The 
first chapters cover basic kinamatice, the dynamica 
of & particle and the dynamics of seta of particles. 
Next, Chapters 4—7 give an outline of the kinematics 
and dynamios of fluids, with sections on vortices and 
the application of the complex variable, while Cha 

ters 8—9 are concerned with the theory of adrofoll- 
in two and three dimensions. Chapter 10 deals very 
briefly (and it must be said, too briefly) with vis- 
oosity, turbulence and the applications of dimensional 
analysis. The next two chapters are concerned with 
the kmematios and dynamics of rigid bodies, and the 
final chapters deal with the oscillations of dynamical 
systems having one or a larger finite number of 
degrees of freedom. 

I can sum up my opinion of this book by saying 
that it gives a competent account of basic dynamics 
for studente of aeronautical engineering from the 
point of view of one experienced teacher. Many 
readers will be disappointed to find that the more 
advanced topics of aeronautical ios, such as 
the theories of stability and control and of flutter, 
are not discussed at all. The trtle of the book is, 
indeed, rather misleading in this respect. 

W. J. DUNOAN 


THE ADVANCE OF PLANT 


PHYSIOLOGY 


Annual Review of Plant Physlology 

Edited by Daniel I. Arnon, in aasociation with 
Leonard Machlis. Vol. 5. Pp. x+400. (Stanford, 
Calif.: Annual Reviews, Ino., 1054.) 7 dollars. 


the publication of ita fifth volume the 
“Annual Review of Plant Physiology” may 
olaim to be well established. The present volume 
follows the same linee as its predecessors and contains 
fourteen articles on different aspecta of plant physio- 
logy. While some of these cover a wide field, such as 
that on isms and nastic movements (L. Brauner), 
or deal with subjects of considerable appeal to plant 
physiologists, such as the long artucle on photo- 
synthesis (R. Lumby, J. D. Spikes and HL Eyring) 
with no leas than 401 references, that on the oon- 
nected subject of the photosynthetic function of 
pigmente other than chlorophyll (L. R. Blinks) and 
the one on the occurrence, formation and inactivation 
of &uxins (8. A. Gordon), others deal with matters of 
which knowledge is perhaps not so widely distributed, 
even among plant physiologists. Among such might 
be included the articles on the physiology of plant 
tumours (A. O. Braun), dormancy in woody plants 
(R. M. Samish), the post harvest phymology of fruite 
and vegetables (W. T. Pentzer and. P. H. Hemze), the 
physiological aspects of fungus diseases of planta 
(P. J. Allen), and the role of plant physiology in 
plant geography (H. L. Mason and P. R. Stout). 
Yet, with the exception of the last-named, none of 
these articles has leas than a hundred references to 
literature. 


NATURE 


VoL 174 


December П, 1954 


Of the subjecta dealt with in the present volume, 
perhaps those in which advances in knowledge are 
most concern enzymes. One of these, by 
W. D. MoElroy and A. Nason, is on micronutrient 
elementa in enzyme ; the other, by D. A. 
Goddard and Н. A. Stafford, deals with the localization 
of enzymes in the oells of higher plante. A perusal 
vester er a on the reader 

Sing Ai vd be cee оле 
e past few years. Thirty years ago, that 
baa i 88 trabe ta were easential for 
planta had аата been accepted by plant physio- 
Іорівів in general. Ten years ago, by which time the 
necessity for trace elemente was well recognized, 
their function was obscure and а matter for oon- 
jecture. The article by McElroy and Nason now 
shows strikingly how widespread ів the necessity for 
one or other of these elamenta for the activation of 
enzymes. Iron and copper enzyme systems, as well 
as some involving i have been known for 
some time, but now MoElroy and Nason list more 
than twenty enrymes which are activated by man- 
ganese, and they conclude that manganese is the 
chief metal concerned in general enzymatio decarb- 
oxylation and hydrolysis.  Zino and magnesium 
appear to be similarly mvolved to some extent. 
Manganese, 


actions involving group transference. 
and molybdenum are concerned with electron- 
transferring systema. 

A few years ago knowledge of the subject here 
dealt with by Goddard and Stafford.was negligible. 
Now at the end of their article on the localization of 

m the oell they list 101 references, 90 per 
cent of which refer to publications that have appeared 
not earlier than 1950. The extension of knowledge 
of enzyme systems to include their localization in the 
cell has resulted from the new technique of differ- 
ential centrifugation of cell-free homogensies, by 
which a partial separation at least of cell constituents 
such ag nuclei, plastids, mitochondria and microsomes 
ів attempted. While the authors of the review show 
that the resulta so far obtained must be accepted 
with caution, it seems clear that the development of 
this line of investigation gives promise of informa- 
tion of the greatest importance in the not distant 
future. 


Another artiole dealmg with a new development is 
that on soil conditioners by J. H. Quastel. While 
the importance of the natural soil oondrtioner, 
humus, has been known for centuries and, maybe, 
thousands of years, it is only durmg the past few 
years that the possibility of using synthetic sub- 
stances for improving poorly aggregated soils has 
been indicated. This article gives a clear account of 
the nature of the synthetic soil conditioners and 
their effecta on soil, and will be read with interest by 
pedologiste as well as by plant physiologista. 

The remaining two articles are on nutrition "by 
foliar application (D. Boynton), and the mineral 
nutrition of phytoplankton -(B. Н. Ketchum). The 
former, concerned as it is with the effect of sprays, 
will be of particular interest to pomologista, while 
the latter will be of special appeal to that growing. 
band of physiologists who use unicellular algae, as 
providing reproducible material, for their investi- 
gations. Once again the editors and contributors are 
to be congratulated on providing for ther fellow 
plant physiologists а most useful and welcome 
volume. WALTHER QTRS 
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The World of Learning, 1954 
Fifth edition. Рр. хї-+ 1030. (London: Europa 
Publications, Limited, 19054.) 100s. net 


HE fourth edition of the '"World of Learning” 
was published in 1947, and though it was very 
useful at the time to have this reference book so soon 
after the Second World War, it was not really во 
valuable as it at first sight seemed, in, that the 
information relating to & number of countries that 
had been devastated by the War,was not up to date. 
The new fifth edition, besides being as up to date as 
such a compilation as this can be, ів a good deal 
; in particular, it opens with в new section 
on Unesco, giving ite origms, aims, functions and 
organization as well as an account of its recent 
activities, and this is followed by s list of the principal 
international soientiflo organizations, with brief 
statements of their objecta and the names of their 
The rest of the book follows the plan of the 
ious edition. It is divided alphabetically (by 
name) into the various countries of the world, 
where the entries for & country are sufficiently 
numerous, & contenta list is given. The arrangement 
of entries for Great Britain gives an idea of the range 
of institutions, eto., covered: learned societies and 

i en s associations; research institutes; 
ев; museums and art galleries; universities 

and university colleges ; oentres for adult and teoh- 
nical education ; achools of art, music and dramatic 
art ; and educational truste. Naturally, the range of 
headings varies somewhat from country to country. 
In general, the entry for each institution contains its 
address, the names of the leading officials and the 
date of foundation, and for each university a com- 
plete list of all the professors is given. Where 
applicable, the titles of lications iasued by the 
body concerned are li A useful section of the 
book is that on the U.8.8.R., which is twenty-nine 
long; no universities are quoted, but a very 

list of the numerous educational institu- 
tions and reasearch establishments in the U.8.8.R. is? 


given. 
The book ends with a fifty-four index of 
institutions, with more than two entries рет. 
pee There is no name index. Other referenoe 

exist covering universities and the more 
academic bodies to be found in the various countries 
of the world, and in this particular field the ‘World 
of Learning" is no more comprehensive, probably 
leas во. But where it scores over the other books 
is in the very complete lists of non-university 
organizations such as learned societies, professional 
organizations, museums, eto., and for this it can be 
recommended. 


Public Health Engineering 
By Peter C. G. Isaac. (Spon’s Civil Engineering 
Series.) Pp. xvii--277. (London: E. and F. N. 

Ende 1953.) 36s. net. 
ee 
apt to ишы e 
conception of the complexity of the 
undertakings which deal а unhealthy producta 
and supply him with pure water, 10-15 per cent of 
which he wastes. 'lhese and kindred activities are 
now classed under the heading of public health 
engineering, and this book under review is a waloome 
introduction to the subject. Nearly half of it is given 
up #0 water, ita sources, collection, quality, analysis, 
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treatment and distribution. Fifty pages are devoted 
to sewage and ite purifleation—the ever-growing 
problem of river pollution is given a separate chapter 
—and the methods of treatment of trade wastes are 
illustrated by а number of speciflo examples. After 
discussion of refuse disposal and atmospheric pol- 
lution, the author concludes with & chapter on 
district heating, a subject which scarcely comes 
under the heading of sanitary engineering but one 
which із to be welcomed in view of ite importance 
and the necessity of propaganda to induce the 
British public to revise its ideas on the subject of 
ing houses. 

It is obviously impossible in one small volume to 
deal with all the subjecta mentioned above in any - 
detail, but the author has succeeded in giving an 
immense amount of information and, in addition, in 
presenting it in a readable and interesting manner. 
As tho result of a stay in the United States, he has 
been able in many cases to quote American 
and to compare it with British, and there oan be 
few people, even among sani who will 
find nothing that is new to them. For the benefit of 
those wishing to go more deeply into a subject, 
numerous references are given at the end of each 
chapter. “Publio Health Engineering" waa written 
primarily for students and sanitary engineers; but 
it is to be hoped that it will attract the attention of 
в far larger cirole of readers, mnoe the matters dealt 
with are of vital importance to all. H. E. W. 


Table of Binomlal Coefficlents 
Prepared for the Mathematical Tables Committees 
of the British Association and the Royal Society, 
under the Editorship of J. C. P. Miller. (Royal 
Society Mathematical Tables—Vol. 8.) Рр. vii+ 
162. (Cambridge: At the University Press, 1954.) 

358. net. 

HIS volume is actually the second of those to 
appear under Royal Society auspices as а oon- 
sequence of the Bequest of 1928, the 
first being E. H. N “The Farey Series of 
Order 1025" (1950). Maw establishments have 
ted in ita production, meluding the National 
Physical Laboratory and the Royal Aircraft Estab- 
lishment. As the computation of the tables was 
fairly simple, there is no need for в lengthy intro- 
duction. The basis of the caloulations was the 
elamentary recurrence formula of Pascal’s triangle, 
and no further details or formule have been included. 
All the tabulated values are exact, in order to meet 
the of number theory (the primary 


object of the Cunningham Bequest). For values of n 
up to and including 200, every value of the binomial 


coefficient (7) for each value of r up to jm is sup- 


plied, and the maximum ooefflojient (or pair of 
coefficients) appears in bold type. This tabulation, 
which forms the main part of the book, occupies a 
hundred apd three pages in all. The remaining sixty 

are devoted to higher values of n, as far as 
5,000, with corresponding entries for small values of 
r only, first up to 12 then (as n moreases) 11, б 
and finally 3. 

A page index, showing at a glance where any 
particular coefficient may be found, is supplied on 
p. 1, and there is also a list of references to publica- 
tions used or consulted. The whole book is beautifully 
produoed, in the highest traditions of the Cambridge 
University Press. J. Н. PrAROE 
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THE JUBILEE OF THE THERMIONIC VALVE | E 


November 16, 1004, Prof. J. A. Fleming first 
described, in British Patent Specification No. 
24850, the application of a two-electrode thermionic 
. valve to the rectification of alternating currents of 
high or, as we now term them, radio frequencies. 
The jubilee of this invention: was celebrated on 
November 16 last at а special meeting of the In- 
stitution of Electrical i at which lectures 
on the history and development of thermionic 
devices were given, and an exhibition of some 240 
different types of valves was opened. The wide- 
spread interest in the оооваіоп was evident from the 
fact that the members present filled to capacity the 
lecture theatre of the Institution. 

‘Earlier in the day, the Marquess of Salisbury, 
Lord President of the Council, unveiled & p e 
the memory of Sir Ambrose Fleming, F.R. 
University College, London, the birthplace of the 
valve, where was professor of electrical 
engineering during 1885-1920. Lady Flemmg was 

at this ceremony, at which Lord Salisbury 
recalled that this invention of the thermianic valve 
whà the starting-point for the vast developments of 
the present day in the fleld of electranios. 
the period November 16-18, an exhibition 
was Held in the Electrioal Laboratories of University 
College, at which were displayed & large and historical 
collection of lamps, valves and electrical 
equipment which, together with laboratory and 
lecture manuscript notebooks and a collection of 
published works, represented Flaming’s wide range 
of interests and great contributions to electrical 
- engineering. It was very appropriate that the 
exhibition should include demonstrations of current 
research in progreas in the College laboratories, 


` gation along conducting surfaces. 

The meetmg at the Institution of Electrical En- 
'gineers was opened by Lord Salisbury, who directed 
attention to the significance of the discovery of the 
_ thermionic valve by Sir Ambrose i whose 
inspiration carried him far beyond the work of 
previous investigators and во enabled him to add 
farther lustre to the record of British scientista. Lord 
Salisbury referred to the fact that the birth of the 
Ae aa sea aul bo ed 
eventa of the past half-century; and he 
attention to the remarkable technological меросе асов 
to which the principle of the valve pomted the way 
Wirelees transmission, broadcasting, television, radar 
and radio aids to navigation and surveying, he pomted 
“out, have all been exploited within the past few 
decades ; and we appear to be only just at the 

ing of a vast new era of the application of 
. electronics to industrial techniques &nd. processes. 

Many of the посеввату processes of modern industry 
—orting, testing, measuring, eto.—are fatiguing and 
boring tasks, and much progress has been made, 
particularly in the United States, in exploiting the 
new techniques, which open up & vista of relief 
from exhaustion and increased leisure for the whole 
working population. Lord Salisbury concluded his 

Sadness with the following remarka s "Let us, then, 
rogard thie jube not oniy e an oman fr looking 
back with thanks and admiration to Bir Ambrose 
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Fleming for all that we owe him, and with gratitude 
to those who have followed him, but also as an 
oocasion for looking forward, for straming forward, 
towards that land of promise which his genius has 
brought within our sight, and almost within our 


grasp . 

The president of the Institution, Mr. J. Кос]ев, 
then weloomed Lady ing and the 
hope that she would find that the large number of 
members present had aasembled m a amoere effort to 
pay tribute to the great work of her late husband. 

Prof. G. W. О. Howe then delivered a lecture 
entitled “The Genesis of the Thermionic Valve", in 
the early part of which he outlined. Fleming’s early 
life and education at the University of London and 
later at Cambridge, where he studied under Clerk 
Maxwell. While holdmg an appointment with. the 
Edison Electrio Light Co., visited the 
United States in 1884, when Ediaon exhibited an 
interesting disoovery which he had made the year 
before. He had fixed a metal plate in the bulb of a 
carbon filament lamp, and he found that а current 
flowed .& galvanometer connected between 
oo late and the positive terminal of the 

o current was indicated, however, when 
ie aie a ee АВ 
the filament. This phenomenon, which was after- 
wards known as the ‘Edison affect’, was applied: to 
the control of the mains voltage in a power station, 
but Edison made no use of it for telegraphy. This 
matter groatly interested and he conducted 
several investigations on it from 18980 onwards, in 
the course of which he showed that а similar but 
smaller effect was obtained when platinum was used 
instead. of carbon for the moandescent filament. ' 

Nearly ten years later, when Fleming had become 
scientific adviser to the Marconi Oo., he had much to 
do with the design and equipment of the wireless 
station at Poldhu, from which the first trans-Atlantio 
mgnals were transmitted in December 1901. It was in 
October 1904, twenty years after his visito the United 
States, that it suddenly occurred to him that the 
Edison effect could be used for rectifying or ‘detecting’ 
alternating currents of high frequency, such as those 


tory experiments, 

the age of fifty-five, applied for a patent for the 
two-electrode thermionic valve on November 16, 
‘1904. This valve, or diode as we now term it, could 
be in several forms; but each of these comprised a 
filament, which could be heated to incandescence, 
and an insulated metal electrode, both sealed inside 
an evacuated envelope. Fleming found later that 
better results in the detection of wireless signals 
could be obtained when the valve was constructed 
with a tungsten filament and an msulated 

oylinder i it. Almost concurrently, 
Webnelt had noted that if a filament was coated with 
certain oxides, the emission of electrons was greatly 
facilitated ; hence currents could be obtamed with 
a lower temperatare, with oorrespondmg greater 
sensitiveneas and convenience of operation. 

The next step in the evolution of the thermionic 
valve was made by Dr. Lee de Forest, who had been 
working in the United States on similar linee to 
Fleming. In 1908, de Forest applied for & patent for 
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a ühree-electrode valve as a device for amplifying 
feeble electric currents, by using & voltage on the 
grid or intermediate electrode to control the current 
flowing to the plate or anode. A few months later, 
the patent was extended to cover the use of the 
three-electrode valve, or 'audion' as de Forest termed 
it, ag a detector of oscillations 1n a wireless telegraphy 
receiver. 

After these eventa, в period of several years 
elapsed before the thermionic valve, in erther ite 
two- or three-electrode form, found any great 
practical use in the reoeption' of wirelees 
This was partly due to the faot that the teohnique 
of the production of high vacua had to be oonsider- 
ably improved before valves could be made and used 
with anything like a reliable performance; but it 
was also due to the advanced development of pie 
reliable and sensitive devioes as the 
crystal detectors. It was about 1913 before uy. J. 
Round in Britain &nd other workers in the United 
States began successfully to apply the valve to wire- 
leas reception; and it was really during the First 
World War that the development of the ‘hard’ or 
high-vaouum valve was applied suoceasfully on a 
large scale to the amplification of audio- and radio- 
frequency currenta in radio oi 

The story was contmued in в on '"Therm- 
ionic Devioes from the Development of the Triode 
up to 1989” by Sir Edward Appleton, who emphasized 
the fact that de Forest's objective was to obtain a 
sensitive and controllable detector, for which purpose 
it was considered easential that there should be some 
residual gas in the audion. Sir Edward pointed out 
that in the basic de Forest patent, granted in 1908, 
& radio-receiving circuit is shown with a grid oon- 
denser, and this ıa deemed to be the invention of what 
is now called cumulative grid rectification. But it 
stil needed some years of investigation by other 
workers before the mode of action of the three- 
electrode valve and ite remarkable potentialities were 
fully recognized. Notable in this phase of develop- 
ment was the work of E. H. Armstrong, who 
described, in pe published durmg 1914—15, 
experiments which did so much to elucidate the 
function of the triode as в detector and to show the 
advantage of applying back coupling or retro-action 
to remforce the oscillations. He algo dealt with the 
use of the three-eleotrode valve as a generator of 
oscillations and for reception on the heterodyne beat 
principle. Armstrong took advantage of the work 
of Langmuir in obtaining valves with a very high 
vacuum, and in consequence he found it neceesary 
to use a high-resistance shunt to the grid condenser 
in order to control the ‘squegging’ action, which was 
sometimes troublesome in the reception of signals with 
hard valves. 

In the meantime, workers in other countries were 
not idle: following & patent in 1911, von Lieben and 
Reisz described a soft three-eleotrode valve oon- 
taining mercury vapour and its use as а relay or 
&mplifler. The British pioneer workers, H. J. Round 
and C. 8. Franklm, after experimenting with theee 
and other soft valves, appreciated the advantages of 
the high vacuum and produced some notable valves 
which achieved an outstanding tion at the 

ing of the First World War. Following the 
lead when the Americans entered the War in Europe, 
the French workers under General Ferrié developed 
the celebrated R-type hard valve, which had a 
oylindrical anode and a spiral grid, the filament 
being along the ams of both. 
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By the end of the War, the three-electrode valve, 
or triode, was really understood; but it was the 
only valve in common use as a detector, amplifier or 
generator of high-frequency oscillations. Broad- 
casting waa, in fact, started with the triode, although 
ita limitations were by that time well igs eres 
To reduce the unwanted inter-electrode ling 
between grid and anode, A. W. Hull 
insertion of another electrode; and it remained du 
Round to introduce the goreen-grid valve, or tetrode, 
into practical use in 1926. This brought under oon- 
sideration the phenomenon of secondary emission 
from the anode; to reduce this, the insertion of a 
suppressor grid was proposed by B. D. H. Tellegen, 
of the Philips organization in Holland, who thus 
became the inventor of the pentode, a valve 
which has ginoe become very popular for many 
purpoeee. 

During the period up to 1939, the two-electrode 
хее eng Mos tenebit Al ag бенен 
ав а rectifier for alternating currents at power 
frequensy ; but near the end of this period, this 
diode came back into use as a high-frequency 
detector; and also, by means of а suitable circuit, 
as an automatic control of the grid bias on the 
‘variable mu’ type of valve, permitting the output 
from the receiver to be maintained at a sensibly 
constant level. 

In the later portion of his lecture, Sir Edward 
referred to the use of the thermianic valve as an 
electrical instrument. While ordinary triodes were 
found very suitable for use in, for example, E. B. 
Moullin’s valve voltmeter, it required special design 
to produce an electrometer triode with a low input 
capacity and а very high insulation resistance for the 
grid. Such valves have, however, been found very 
useful for a number of purposes such as the study of 
the change in the earth's electric fleld due to lightning 
flashes. In the period up to 1989, the valve had 
become a most versatile and important tool in many 
fields of soientiflo research, quite apart from ita 
application to radio communication, broa&doesting 
and television. 

At the evening session of the meeting at the 
Institution, Dr. J. Thomson gave & lecture on 

“Developments in Thermionic Devices since 1989". 
It was first pointed out that during the period under 
review the valve has undergone extensive develop- 
ment, not only for radio reception, but salso as an 
amplifier to give a steadily mcreasing power output 
in transmitters of all types. But the uses of the 
valve have now become very widespread; and in 
analysing the functions of thermionic devices in 
modern electronic equipment, Dr. Thomson directed 
attention to the fact that the valve is like an engine, 
performing the same duties in the electronic machine 
as the steam or internal combustion engine in the 
mechanical machine. The unique property of the 
electronic device is ita high speed of operation. This 
has been exploited by the radio scientist in the 
development and use of microwave systems; while 
others are using valves for control and computing 
mechanisms 


Dr. Thomson made specific reference, with the aid 
of slides, to the various types of valve now in use 
for the generation and reception of centimetre-wave 
frequencies; and gave an explanation of the action 
of the klystron and ita analogous relationship with 
the travelling-wave tube and the magnetron. He 
alao illustrated the recent devel ta in tho 
miniature and sub-miniature types of valve, and the 
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various stepe which have been taken to make valves 
increasingly reliable in operation. Dr. Thomson 
pointed out that valves are already completely 
reliable so far as home radio and television seta are 
concerned ; at the same time, he emphasized the 
fact that the universal application of electronic 
machinery in offoes, factories and in means of 
transport depends largely upon the reliability of 
electronic components. 

The lecture closed with а brief speculation as to 
the future. While some may be of the opmion that 
an electronic valve or tube should never be used if 
it pan be avoided, ıt ів an essential item for high- 

? speed operation. While this speed is still too low for 
many modern applications, it is likely that in the 
next half-century this speed of control will be 
exploited in all flelds of activity. 

An reasion of thanks to the lecturers was made 
by Mr. O. W. Oatley, chairman of the Radio Section 
of the Institution, and by Sir Gordon Radley, vioe- 
president of the Institution; Віт Gordan remarked 
that if Bir Ambrose Fleming could have been present 
at this jubilee celebration of his invention, he would 
have been thrilled by the very large family that has 
sprung from the original and simple diode, and the 
еар ee eee 
war. . L. Витгн-Ковв 
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PHYSICAL RESEARCH 
LABORATORY, AHMEDABAD 


By Dr К. R. RAMANATHAN 
Director 


RESEAROH laboratory for the study of coamio 
rays was started at Ahmedabad in 1947 by a 
ина body called the Karmakshetra Educational 
undation. During the past seven years, with 
кс us &aeistanoe from the Ahmedabad Education 
ety, the Government of Bombay, the Ministry of 
Boientific Research and the Atomic Energy Com- 
mission of India, the Physical Research Laboratory, 
ав it is known, has steadily expanded and widened 
its scientific intereste. The foundation stone of ite 
new building was laid by Sir Chandrashekhar Venkata 
Raman in 1952 and the building was opened by the 
Prime Minister, Shri Jawahar Lal Nehru, on April 10, 
1954. 

The building ів in the Gujarat University UM 
and facing it are the laboratories of the Ahmeda 
Textile Industry’s Research Association (see Nature, 
Bept. 25, p. 578) and the Lalbhai Dalpatbhai College of 
.Engineering. In a large fleld, west of the Laboratory, 
are в 72-%. wind tower, radio masts and an experi- 
mental hut for ionospherio research. The central 
wing of the Laboratory runs east to west and has 
two floors. Nine research rooms on the first floor and 
five on the ground floor are accommodated in this 
wing. For ooame ray measurements, one of the 
research rooms on the first floor has a specially 
constructed light roof of aluminium. A conveniently 
accessible terrace on the first floor is used for 
observational work on the sun and the sky. The 
central wing of the Laboratory on the ground floor 
connects at one end to the library and a seminar 
room. The staircase is situated at the western end 
of the central wing, where there is also an experi- 

' mental area with a high ceiling. This is flanked by 
the workshop, the dark room, the store and в 
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preparation section. Adjoining the workahop is a 
yard and a carpentry shop. 

The initial research programme of the Laboratory 
was decided by the interests of its principal scientific 
workers: Prof. Vikram Sarabhai, who started the 
Laboratory, is concerned with studying the time 
variations of oommio rays and the light they throw 
on the sources of coamic rays; the present writer is 
interested in problems of atmospheric physics such 
as atmospheric ozone and ita distribution, night air- 
glow and problems of the ionosphere; The programme 

of the Laboratory at the moment comprises an 
integrated study of the different kinds of radiations 
which are received on the earth and their geophysioal 
consequences. In order to oarry out such a pro- 
gramme satisfactorily, two more Departments, one 
of Theoretical Physics and another of Radiophysios 
and Electronica, were added in 1949. With thirty 
research workers drawn from different parta of 
the country, the Physical Research Laboratory at 
Ahmedabad is now an established centre for advanced 
study and research in experimental and theoretioal 
physiog in western Indis. 

Department of Áimospherio Phystos. In India the 
Council of Scientific and Industrial Research has for 
many years в research scheme for the 
study of a o ozone and the weather, and, 
with the co-operation of the India Meteorological 
Department, three ozone-measuring stations have 
been established at Delhi, Mt. Abu and Veraval. 
Work done in India has shown that the amount 
of ozone in low latitudes up to 20° N. is small 
and nearly constant in different seasons, and в 
little affected by weather. On the other hand, m 
European latitudes, the amount of ozone is larger and 
more variable from day to day. In Indian latitudes 
north of 20° N., during the months May—November, 
the amount of ozone continues +o be small and 
steady, bub increases markedly in winter. Between 
December and April there are large quasi-periodic 
increases of orone associated with variations of high- 
level winds in the upper atmosphere. Studies of the 
vertical distribution of ozone in the atmosphere that 
have been made over Delhi, Mt. Abu, Poona and 
Kodaikanal have established that the tropical tropo- 
sphere which extends to nearly ten miles above the 
ground contains only amall quantities of ozone, but 


` that, as one goes to higher latitudes, more and more 


ozone comes down to lower levels. The change from 
ше eremi уро of обе eee to ае extra- 

ical to take place m the region of 
High -loval ашна of aeter y De winds. The 
study of the correlated variations ok atmospherio 
ozone at a number свое promuses to throw 
light on the general oi don Mf de minjephare 
at levels not otherwise easily &ooeemible to obeerva- 
tion. 

An important discovery has resulted from careful 
ozone measurements made during moonlight. It has 
been shown that there is a daily variation m the 
amount of ozone in Indian latitudes, there being an 
excess of ozone during the night. 

Besides the work on the ozone content of the 

here, a large number of radiosonde ascents 
have made at Ahmedabad to study the day 
and the day-to-day variations of temperature and 
humidity in the upper atmosphere. They bave con- 
siderably increased our knowledge of the upper 
atmosphere over north-weet India, and have also 
been of help in interpreting the corresponding 
variations of cosmic ray intensities. 
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out at Mt. Abu sunset to a time when full 
night conditions have set in. Observations show thas, 
after the sun haa gone down 5°-6° below the horizon, 
there is very much more light coming from the sky 
than can be explained by the primary soatiering of 

ight by the molecules of the upper atmosphere. 
Part of this is undoubtedly due to night ai 


by meteoric dust in the upper atmosphere. The 
problem is under investigation. 

` Cosmic Ray Deparimeni. Under Prof. Sarabhai, 
the Cosmio Ray has established oon- 
tinuous recording stations at Ahmedabad, Kodai- 
kanal and Trivandrum. The second and third, 
almost at the magnetic equator, represent & mountain 
and a sea-level station, respectively. Observations 
collected over three years have shown clearly the 
value of directional studies with Geiger oounter 

with which the daily variations are larger 
and capable of more unambiguous interpretation than. 
with ionization chambers. 

In interpreting the resulta, there are 
‘several factors which have to be taken into account : 
the atmospheric pressure, the heights of levels where 
cosmic-ray mesons are created, and the atmospheric 
temperatures near these levels. Work done at the 
Laboratory indicates that atmospheric mass absorp- 
tion is the only important meteorological factor so 
far aa the daily variation of the meson intensity is 
concerned, and its influence can be corrected for by 
Penn ше чү: variations of atmospherio preasure. 

o effect being amall, it is possible to 
жт do daily variation of meson intensity, 
' corrected for barometric preasure, to an anisotropy 
of the primary commic rays. For the daily variations 
of the soft electronic component and the atmospheric 
shower intensity there are, however, more com- 
a relationships with meteorological factors. 

involve, besides the total mass of the air 
column, its vertical distribution, depending on atmo- 
spherio temperatures a4 different levels. 


The preesure-oorreobed daily variation of meson 
intensity, which oan be attributed to. the anisotropy 
of cosmic rays, has a maximum in the forenoon at 
low latitudes. The dependence of this maximum on . 
local solar time has been in as indicating 
that the anisotropy is under solar control. This is 
aleo supported by an analysis dane by Sarabhai and 
Kane of the published cosmic-ray data of the Carnegie 
Institution stations. The analysis has led to the 
discovery that the daily variation of the meson 
intensity, corrected for undergoes large 
changes of world-wide character, and that these 
changes are connected with those in solar 
As the simplest explanation, it haa therefore been 
suggested that а small portion. of the primary ooamic 
radiation originates in the sun. Sarabhai and 
Капе have also directed attention to a geomagnbtio 
explanation for the difference in the variation, 
studied at different latitudes and with apparatus 
pointing to different directions. 

А oo ів now in progress at 
slate э а. диси жш ош e 
for the study of the anisotropy of the primary 

Department of Theoretical Physics. This Depart- 
ment, which was first under Dr. А. B. Bhatia and is 
now under Dr. Vachaspati, is concerned with funda- 
mental and the problems of nuclear structure. 
Dr. Vachaspati and his colleagues have been inter- 
ested in the question of nuclear radii and have 
recently suggested, on the basis of electron scattering 
and Coulomb energy date, that the nucleus might 
have some negative charge ab its centre along with 
ешт пас Caloulations are also being 

the scattering of r-mesons by nuolei, energy- 
levels of u.-mesonio atoms, alpha-deoay lifetimes and 
some aspects of fleld theory. The Department gives 


Department of Radiophysics and Electronics. Work 
i , which is now under Dr. U. D. 
Desai, is towards the systematic recording 
Il җан ычу оне ы 
“at Ahmedabad with an automatio multi- 
recorder. Hourly records of reflexions of radio waves 
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have been obtained ainoe February 1933, and 
monthly summaries of the data are published in the 
Journal of Sotentific and Industrial Research. At 
, Ahmedabad is one of the three stations ш 
ia at which round-the-clock observations of the 
ionosphere are being made. 
_ Besides the main regions, E, F, and Е, of the 
ionosphere, two intermediate layers between E and 
Жү have bean found to be regularly recorded, and 
these are being studied. A comparative study is also 
фе made of the critical frequencies and heighta of 
F, reflexion at different latutudes in India, and also 
-the effect of magnetic storms and solar flares on the 
Fa region. In addition, the true heights and thiok- 
певвев of the F, and F, regions, and the total electron 
ontent іп а vertical column of the atmosphere up to 
the height of maximum electron density, are 
examined. A radio pulse transmitter, aerials and 
recording receiver have been built for studying winds 
jn the ionosphere on the linos of Mitra’s method. 


PERMANENT MAGNET : 
ASSOCIATION 


CENTRAL RESEARCH LABORATORY 


HE research activities of the Permanent Magnet 
Association were conducted for many years by 
co-operative investigations carried out in the works 
laboratories of ita members. The technical collabora- 
tion so fostered has many advantages and such work 
still continues; but in 1941 centralized research, 
more removed from the distractions of production 
blems, was commenced with the equrpment 
used temporarily m the Physics Department of 
the Untverstty of Sheffield, by courtesy of the 
University authorities. 

In 1946 it became possible to proceed with the 
building of the first story of a laboratory in Brown 
Btreet, Sheffield. This buildmg, opened in 1940. gave 
facilities for pilot manufacture and heat treatment of 
magnet castings. Physical, ohemioal and metallo- 
graphic laboratories were included, and also & work- 
shop for apparatus and instrument construction. 

The original plans have recently been completed 
by the addition of & second story, and on November 8 
representatives of the technical Press, of local mdus- 
trial concerns and of scientific establishments were 
invited to view the laboratories and to see some of 
the work now in progress. The new story includes a 
heat-treatment laboratory, a library and conference 
room and also grves additional office and storage 
space. These extensions, in conjunction with the 

e-arrangement of the older laboratories, now give & 
rationalized lay-out of the various sections. 

The laboratory is approved by the Department of 
Sonto and Industrial Research but is not grant- 
aided, bemg supported wholly by the manufacturmg 


firms who are members of the Aseocatian. The . 


director ів not only responsible for the work of the 
Central Laboratory, but also keeps in close touch 
with the research activities m the laboratories of the 
members, thus promoting the continuation of that 
technioal collaboration which has been found fruitful 
throughout the history of the Association. In these 
circumstances ib would be invidious to distinguish 
between the technical progress of the Central Research 
Laboratory and of the Association aa a whole. 
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The principal activity of the Laboratory lies in the 
development of new permanent-magnet materials 
and the improvement of the properties and of the 
economy of processing of the existing alloys. The 
high energy (BH max ) of modern magnet alloys is only 
obtainable by the use of large percentages of expensive 
metals, and Bo the achievement of maximum prop- 
erties with minimum consumption of alloy is a 
constent objectrve. In 1945 it was possible to 
introduce ‘Aloomax П’ with average BHmax 4:5 
megagause-oersted aud coercivity 575 oersted. Work 
on в wide range of additions to the basic alloy led in. 
19048 to the discovery of the beneficial effecta of 
niobium im small amounts. There followed the intro- 
duction of ‘Aloomax I with ВИН шах, 5:0 megagauss- 
oersted, coercivity 670 oersted, and of ‘Aloomax IV’ 
with BHmax 4-5 mogagauss-cersted, coercivity 750 
oersted. Shortly afterwards it was predicted on 
theoretical grounds that similar anwotropic alloys 
with & common orystel axis instead of random 
orientation should have markedly improved prop- 
erties. Considerable experimental work led in 1952 
to laboratory production of 'Columax', with reman- 
ence 18,000-14,000 gauss, BAmsx more than 8:5 
Tnegagauss-oersted, and coercivity 750-850 oersted. 
The production of the structure necessary for such 
properties requires that the solidification of the alloy 
should take place progreasively from one face of the 
casting. A mould which is chilled on one face and 
heated on other faces to temperatures approaching 
the solidus temperature of the alloy is necessary. 
The study of the thermal conditions for & completely 
columnar structure and of practical means of obtain- 
ing columnar castings is an important part of the 
current work. The maximum properties obtained in 
the laboratory cannot yet be realized in quantity 
production, although marked improvement on random 
oryBital material is possible. 

The metallography of ‘Aleomax’ alloys 18 not fully 
understood, but the diagnosis of faults іп composition 
or heat treatment by microscopic observation of the 
incipient development of two-phase structures has 
been of practical utility. Some remarkable maoro- 
scopic structures can be seen by the polishing and 
etching of ‘Columax’ specimens, which demonstrate 
well the effect of arystal orientation on the reflaxion 
of light from an etched surfaoe. j 

High-energy permanent magnets of complex oom- 
position have led: to secondary problems. Magnets 
tend to smaller and smaller sizes, and the measure- 
ment of the normal B-H curve oriteria on small 
pieces has required the development of modified 
apparatus and methods. New methods of chemical 
analyms have been necessary for alloys of increasing 
complexity. Electrolytic separation and the use of 
absorphometrio and chromatographic techniques 
have been found necessary. Here also the collabora- 
tion with works laboratories has been valuable, and 
the analytical methods standardized by the Associs- 
tion have been approved and published by the 
British Standards Institution. 

With the support of the Electrical Research 
Association, investigations are proceedmg on the 
stability of magnetization. under extremes of tem- 
perature. Very little knowledge existed until recently 
on the effect of sub-zero temperatures, although there 
is now a definite practical interest down to —70° О. 
The niakel-aluminium magnet alloys are very 
resistant to demagnetization by heating, and so the 
observation in ‘Aloomax’ magneta of losses of mag- 
netiration to the extent of 1-4 per oent due to 
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cooling to about —70° C. was. . It baa 
been found that the ooerorvity ‘of 'Aleomax' after 
normal heat treatment decreases reversibly with 
decreasing temperature between 0^ and —180° O., 
but that this change can be reduced by modifications 
to the heat treatment. Any stabilization or ageing 
a ане. ийек eee een ane 
or the magnet within the main hysteresis loop also 
eliminates the los due to oooling. 

Hysteresis motors are coming into general use aa 
pera Ran of gyro and servos systema. The rotors 
of motors require a hysteretic material of the 
permanent magnet type; but the operating conditions 
are not well defined and there have been few measure- 
ments made with non flelds or of 
rotating rather than alternating hysteresis. It has 
become customary to use for these rotors one of the 
magnet steels, frequently in a metallurgical condition 
other than fully hardened. A large programme of 
measurements is in hand to provide a body of design 
date for this applicatson and to check the optimum 
magnetic and metallurgical conditions for maximum 
utilization of material. 

Fundamental physical research on high-ooercivity 
materials has always occupied an important place m 
the work of the Central Research Laboratory of the 
Association. Measuremente of iotion and 
of anisotropy coefficients on ‘Alcomax’ alloys and 
their interpretation in the light of current ferro- 
magnetic ry have been the basis of & series of 
published papers. This work, in conjunction with 
work elsewhere by X-ray and electron diffraction 
techniques and the electron microscope, has led to в 
better understanding of the origin of the erred- 
domain orientation and high coercivity which is the 
basis of the nickel-alummium—cobalt—iron alloys 
used for high-energy permanent magneta. 
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` CHEMISTRY OF MUSCLE 
CONTRACTION 


Contraction of Muscle without Fission of 
Adenosine Triphosphate or Creatine 
. Phosphate 


В Hill has pointed out, it still remains to be 
proved that adenosine triphosphate is the 
immediate source of energy in the contracting muscle. 
"The analytical methods now available for determining 
the individual phosphate fractions of animal tiasues 
have made it poasible to re-examine directly the 


Table 1. 
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relation between contraction and breakdown of 
adenogine triphosphate.  : Experimente are here 
reported which suggest that muscle oan in fact do 
work under certain well-defined conditions without 
the decomposition of an energetically equivalent 
amount of adenosme triphosphate or creatine 
phosphate. 

The crucial experimenta were carried out on a slow 
muscle, the néctus abdominis of the: frog, Rana 
temporaria, at 0° О. А slow muscle and а low tem- 
perature were chosen in order to reduce the rate of 
chemioal processes. Pairs of muscles from the same 
animal were used in each experiment. One, left and 
right alternately, was stimulated while the second 
served as control. Otherwise both were treated in 
the same way. The muscles were stimulated either 
electrically, or by immersion in isotonic 0-765 per 
cent potassium chloride solution, or by immersion in 
0-5 per cent oaffeine-Ringer solution. The work done 
during contraction was oaloulated from the kymo- 
graphic record". After the attamment of contraction, 
the muscle and the control were quickly placed in 
liquid nitrogen. No contraction occurred in the 
controls on freezing as the muscles were thm and 
cold. 

To determine the phosphate fractions, the frozen 
tissue was ground in & cold mortar and trichloroacetic 
acid solution was added to the frozen muscle Д 
The mixture was allowed to melt at 0° C. and centri- 
fuged. Creatine phosphate was determined in the 
supernatant according to Eggleton and Eggleton’. 
on paper 
by m and 
Hems‘ and Krebs and Hems* for the determinatiorf 
of the following six fractions : (a) creatine phosphate, 
(b) inorganic phosphate, (c) adenosine triphosphate, 
(d) adenosine diphosphate, (e) an ‘unknown’ frection 
("Dritte Fraktion’ of Fleckenstein and Janke‘), and 
(f) the total acid-soluble organic phosphate minus 
creatine phosphate. Recovery of added creatine 
phosphate, adenosine tri-.or di-phosphate was quan- 
titative’. The fractions с + d + e form about two- 
thirds of f. The techniques are described in full 
elsewhere». 

In the oase of the potaasium contracture, no 
signifloant change of adenosine tri- or di-phosphate 
oocurred at 0° C. or 20° C., but the amounta of 
creatine phosphate decreased (Table 1). These 
findings are in agreament with the assumption that 
adenosine triphosphate decomposes but is almost at 
once ted by the transfer of phosphate from 
creatine phosphate to adenosine diphosphate. They 
are not m agreement with Bendall'a view that the 


пилана пи PROTA COM> GRE. Ow OE xh olet rini. Ошон OoONTRAOTION Ат O° О. CAUSED BY IMNEREION FOR 


For further detalls see ref. 
Jes 1—4 are noi directly oo 


unknown Work dons by 
fraction the musole 
(Deitte’, ref. б) 
(amal. Piom. (gm. em./gm.) 











138 +8 
81 45 








1082 NATURE December 11, 1954 


Tabie: GEAR Ur PHOGPEATEOONEAINTEG COMPOUNDS 1B A XMULT OF 4 Boca OOMERAOrION Ar 30* cx 07-0; PRODUCED BY 2j MF. 
IMMERSIOK DN ONT OAFFEINN-HINGER SOLUTIO! 
(Other details as tn Table . For farther detalis seo ref. vat. 8) 


Vot. 174 

















| Frachon 
в Кыа e ГА Ў в 
Creatine phosphate + Adenosine Adenoains An unknown Work done by 
Notes phosphate Morgano triphosphate the musde 
phosphoros (“Dntte’, ref. 6) 
(amol.jgm) (mol P/gm.) (тої. [ат ) (козо). ато.) говар Piem.) | (gm.omJgm) 
20* C. Е : 
Tess 19 9 120 117 0-91 102 4 23 
6 pairs 4 Control | m 16-3 à 13 106 1-68 | ысу 
Text к 2 
6 раа 4 Control 6 68 ub 
Moan — 6-11 + 3-68 — 0-93 + 0-18 — 0-77 
Btandard error of mean 
аит +037 + 0-81 +012 + 0 008 +028 
0° О. 
Test 174 3-17 0 9% 1 66 109 4 15 
8 pats ошо idi 17:8 1 1 03 1-77 la 
5 pais 4 “Control 638 = 
Mean — 8 71 +01 —0 04 -011 ~ 0-11 
Standard ecror of mean 
‘erence + 0:60 +0 87 +000 +0 06 +0 26 


























Table 3. CHANG IN PHOGFHATE-OONTAINING COMPOUNDS АЯ A RESULT OF A SINGLE CONTRACTION AT 20° OR 0° О. CAUAMD BY 140-1 3 SEO 
ox 
(Tbe muscles were frozen ём stu on the support. Other details as in Table 1. For further detalls see rw. 2) 


























+® Fraction А f 
s a 6 Й 
ens Total organto 
Creatine Por piene k Adenosine Adenosine An unknown phosphorus —' | Work done by 
Notes phosphates inorganiko triphosphate oe e) the creatine the muscle 
(шю) Gam РВ)  Qumoljgm. (molim) ‘Gamal Pg) anol Ра) | (gm. om gm) 
alte Test* 25 77 87 190 + 11:1 
Sal 11 24 93 2 + u. 
12 pata { Control 13-32 25 70 2-77 0 91 [47 7 34 4H 
— 2-07 — 0:77 0-00 ~ 004 — 006 
Btandard error af mean 
+ 0:88 +041 + 0 0838 + 0 049 +014 + 8 
О, 
20 pais { Test 11-48 22 *1 1:83 0-71 0 96 15-50 125-3 + 20 8 
Control 11 14 21 2 B0 0:70 0 93 15-70 0 4- 0:0 
difference + 0 23 + 0:25 +0 0 +001 +0 08 — 0 20 
Btandard error of mean 
reno i 020 + 0 39 + 0-040 + 0082 +0078 + 0-27 














the test muscles was lees than ın the control muscles. Frachon (a t $) erent 
per cent In the control saries. For further details see 
Boi coour with control muscles at 0° О. 









Dritto’. ref, б) 
(umol. P/gm.) 






(amol P/gm.) 
18 4 


(gm. em./gm.) 
109-8 4 47 











adenosine triphosphate-level must fall during con- 
traction. 

In the case of the caffeine contracture, a decrease 
of adenosine triphosphate and creatine phosphate and 
an increase in adenosine diphosphate and inorganic 


(Table 3). At 0° C. no adenosine tri- or di-phosphate 
or creatine phosphate disappeared; but there was а 
decrease in on (f) and an increase m morganic 
phosphate. This was sufficient to &ooount for the 
work done on the assumption that the inorganio 


phosphate oocurred at 20° C. At 0° О. the resulta 
were similar to those with potesarum chloride 
(Table 2). The results show that the methods used 
were capable of detectmg changes in the oonoen- 
trations of these co 

In the case of contracture due to electrical stimuli 
(12 stimuli seo. by condenser discharge and 
direct stimulation of the muscle), no change in 
adenosine tri- and di-phosphate took place at 20° O., 
"whereas the concentration of creatine phosphate fell 


phosphate was derived from an ‘anergy-rich’ phos- 
phate, and that the efficiency approached 100 
cent. The nature of the organio phosphate 
released ınorganio phosphate under these conditions 
is unknown. It is bemg investigated. It should be 
pointed out that the period of contraction on eleo- 
trical stimulation was 0۰9-1۰2 вес. and that creatine 
hoephate breakdown occurred after electrical stimu- 
tion for several seconds even at 0° C. When 
potassium chloride or caffeine was the stimulant a 
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Pa id m tma qe fe pul Ro 
required 


adenosine triphosphate or creatine phosphate’, 
However, the decrease 


of creatine p te present, assuming 100 per cent 


escaped detection was only 28 per 1,000. Neverthe- 
а ee ешш то 
the expected in the concentration of creatine 
кро would be greater on а percentage base 
Pre-incubation for 20 min. at 20° C. with 5 x 104 M 
2:4-dinitrophenol produced such conditions. This 
treatment reduced the creatine phosphate content of 
the tissue from about 11 pmoles per gm. to 0-6 umolee 
per gm, but the muscles still contracted vigorously 
even at 0° O SE су ee In 
ms the expected decrease m creatine 
атаи oe cant ce mo. 
change in the 


Tine aia 
) ала 
кй түл гк ату голу ике ЫЙ Былк 4. It 
should be that the low level of creatine phos- 

rendered any rephosphorylation of adenosine 
i Hate from this source thermodynamioally 


highly improbable. 
To exclude the ity thet creatine phosphate 
adenosine tri Tesynthesized at the 


was O 
the rates of respiration of stimulated muscle and 
maximum possible values for the efficiency of 
Кызы ы ыыы 

The results show that, though a breakdown of 
creatine phosphate (and under some conditions even 
of adenosine triphosphate) can be obeerved after 
contractions lasting several seconds or more produced. 
by electrical stimulation, poteasstum chloride or 
oaffeino, such a breakdown did not occur in the rapid 
contractions at 0° O. 

In conclusion, i$ may be said on the besis of the 
electrical ta аў 0° C., especially those in the 
ешкашан tig home glans 

equiv- 
Sens unite of adenosine реа or creatine 
Inorganic te waa, however, 
m on, fram an i 
precursor in just sufficient quantities to supply the 
required energy, provided the phosphate undergoing 
fiasion was 'energy-rich'. 

It follows that there is & source of energy in living 
muscle which either oan synthesize adenosine tri- 
hate at ө rapid rate (like 


triphosphate. Whether this source is the ‘phosphate- 
bond energy’ of an unidentifled compound or an 
entirely different kind of source such as ionio oon- 
centration gradiente?’ remains to be investigated. 

A full account of this work will be published 
elsewhere. 
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In the following communication, Dr. W. F. Н. M. 
Momrüaerte presenta resulta obtained independently 
which are concordant wrth those presented here and 


elsewhere *s®, 
А. FLEOKENBSTEIN 
J. JANKE 
Pharmakologischeg Institut der Universitat, 
Heidelberg. 


B. E. Davies 
Н. А. Kamps 
Medical Research Council Unit for 
Metabolism, 


3 ИШ, А., Pros. Roy. Soa, B, 137, mien 


* V'ieokensiein, anke, J, Lechner, G., and Bauer, G., Pügert 
Arek., ж. з С. 


À. and Janke, J., РЁйриз Arch, ВЗ, 177 (1963). 
* Oltver, L T. WO ede rid 


ыы, Sin; 404 Km Же эг, Ал мр. БЕ Ж 


* Bendall, J. B., J. Physiol. tun. 
1 Fleokenstem, À., Pflugers Arok., 850, 648 (1943). 


Is Adenosine Triphosphate broken down 
during a Single Muscle Twitch ? 


Tum widespread assumption that muscular oon- 
traction is caused by enzymatic hydrolysis of 
adenosine triphosphate is based on two types of not 
entirely direct evidence’. On one hand, biochemical 
research has demonstrated that metabolio processes 
such ав respiration and glycolysis, which indirectly 

muscular activity, do so by virtue of the 


жже ыен ок aes macies уча kean deo bel, 

culminating in the contraction (induced by adenosine 
triphosphate) of actomyosin threads and extracted 
noe fibres discovered by Szent-dyórgyi Yet a 

direct demonstration of the role of adenosine tri- 
phosphate i living muscle has not been given, not- 
withstanding A. V. Hill's“ coall for such a straight- 
forward approach. 

In the present work, of which a full account will 
be submitted to the American Journal of Physiology, 
an attempt has been made to demonstrate the break- 
down of adenosine triphosphate and of phospho- 
creatine during the course of a single twitch. Experi- 


At a chosen moment, early or late in the contraction, 
the muscles were sud immersed in liquid pro- 
cooled to —185° O., by means of a mechanical 
vioe effecting this immersion in about 6 m.sec., the 
twitoh itself lasting 2—8 sec. at low ture. The 
muscles were loaded so as to perform approximately 
maximal work and their movements were recorded 
on a revolving drum. In all instances, the cooling 
procedure caused immediate ү se peg с: the ee 
at the moment of immersion, 
measurements inside muscles, hires hui кыы 
and cathode ray oscillograph, showed precipitous 
cooling without delay. 
It was anticipated that if the contraction of muscle 
were caused by a fission of adenosine triphosphate or 
phosphocreatine, this fasion would amount to 0-3— 


' degree of 
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0-5 1. per gm. of tissue’*. In designing the 
PEP viii ы гүре) it was held that it would be 
аон dde or disprove the occurrence of such а 
reakdown of adenosine triphosphate or 
phosphocreatine by direct determination of these sub- 
stances, since they occur in amounts which are large in 
ion to the change anticipated to take place 

In one twitch. It was decided, instead, to determine 
the possible breakdown products, adenosine di- 
and mono-phosphate and areetine. In addition, 
creatinine was also determined, although its forma- 
tion would be rather improbable; finally, pyruvate 
was determined to cover the ility of & rephoe- 
phorylation of adenosine di te by phospho- 
pyruvate formed, for example, from phoephoglyoerate. 
The analyses of creatine and creatinine were carried 
out colorimetrically, by the Voges-Proskauer and the 


. Jaffe reactions, respectively. АП the other analyses 


E 


were carried out by differential enzymatic spectro- 
photometry: adenosine monophosphate with 
adenylate deaminase ; pyruvate with lactio dehydro- 
genase and reduced ’ diphosphopyridine nuoleotide ; 


adenosine rylation with 
Кш and hokinase, fol- 
by assay of the pyruvate so formed.. The 


сар of вава; inoginic acid as в possible end- 

eene with 5-nucleoctidase, nucleoside 
e and xanthine oxidase) are still subject 
to some experimental uncertainty, but are in all 
probability negative. 

In Table Y ешш GF Wigs айна ans ойыны 
for various times throughout the pontraction and the 
relaxation phases. It is seen that in no case was 
any signifloant change found in the amount of 
adenosme mono- or di-phosphate ог creatine. 
Creatinine and pyruvate were likewise unchanged. 
Fluctuations of the individual ys withm 


x 0-1 mal. and usually within 0-08 pmol ало emtiroly 


It may be said with certainty that a break- 
down of adenosine triphosphate or tine 
could not have been reversed by metaboliam, since 
both aerobic and anaerobic recovery are known to 
aoour only well after a single twitch. The experimenta 


Table 1. CHANGE Of OOXONUPFRATION OY TRE MAIN REACTION PRO- 
DUCTS (IK amol рив GM ) DURING тни OOURES OF MUSCLE TWITOH 
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described were oazricd out anserobioally, in a mixture 
of nitrogen and carbon dioxide or in helium; a few 
aerobic experiments gave the same result. 

Since we are at present investigating the possible 
role of other nucleotides, it ia considered ture 
to discuss m full the possible implications of these 
results for our understanding of muscle. However, 
the pomibility of a new "Revolution in Muscle ^ 
Phymology''* is clearly discernible. 

W. F. Н. M. Моммалнвтв“ 
of Biochemistry, 
Western Reserve University School of Medicine, 
Oleveland, Ohio. 
* JMaiabhahed Investigator of the Amecioan Heart Asoolation. 


‚дейик Bre, Жет York, 1 Muscular Contraction” (2nd edit, 
New York, 1051). 


1 Weber, Н. Н., and H., “Progres In Biophys. and Biophys. 
Chern.” dy. 

t Mommaerta, W. Y. Н. "Muscular Ooniraotion, A tn Mols- 
cular Piymelr^ (Ийнек Publahar, New York, 1960) 

‘Hill, A. V., Biookin. Biophys. Acts, 4, 4 (1949). 

5 Mommaerts, W. Y. Н. M. (In preparation for Physiol Rey). 

“Н, А. V., Pkyeiol. Ree., 18, 55 (1033). 
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OBITUARY 


Dr. R. S. Wilson 


БКовивт BuíagP WirsoN, Fellow qf the Research 
School of Physical Sciences in the Australian National 
University, died. in Canberra on October 4 at the age 
of thirty-eight. He was a leadmg member of the 
team workmg under Prof. M. L. Oliphant on the 
design of a 10-GeV. proton synchrotron. 

Born in Lancashire, Wilson graduated at Cam- 
bridge in 1888 and continued with research in nuclear 
physics at Liverpool under Sir James Chadwick. 

out the war years he was a scientific offloer 
at the Telecommunioations Research Establishment, 
Malvern. At the begmning he worked on the develop- 
ment and use of radar in night-fighters for air inter- 
ception. Later he became а valued member of the 
Radio Countermeasures Division engaged on denying 
to the enemy much of the advantage of his radar ° 
and radio systems. This work had a signifloant effect 
in reducing Allied losses, both in air operations over 
Germany and in the invasion of 

In 1945 Wilson joined Prof. Oli t at Birming- 
ham, where he was responsible for radio-frequency 
system of the 60-in. cyclotron. While there he oom- 
pleted his theais for Ph.D. (Liverpool), making an 
analysis of the theory of cyclotrons. In 1951 he was 
the first Fellow to be &ppointed in the Research 
School of Physical Sciences of the newly established 
Australian National University. Here he investigated 
the ities of various radio-frequency systems 
for the several high-energy particle accelerators that 
were under consideration, and at the time of his 
death was working on the system chosen for the 
10-GeV. air-cored synchrotron. He visited labor- 
atories in the United States and Britain in 1953 in 
order to study the latest developments in synchrotron 
design and report on the possible value to the 
Canberra machine of the revolutionary strong- 
focusing system. . ne 

Wilson was much valued for his clear thinking on 
policy and his fundamentel approach to the physica 
of the probleme with which both he and his colleagues 
were associated. He lived up to and helped to spread 
the best traditions of physics as taught in Britain. 

Dr. Wilson has left & wife and three sons. 

J. W. Bras 


No. 4441 Deveinber a 1958 


NATURE 


1086 


NEWS. and VIEWS 


Australian Atomic Eu Comision : 
Prof. C. N. Watson-Munro 


Тин Australian Atomic Energy Commission has 
announced the appointment of Prof. О. N. Watson- 
Munro, professor of physios in Victoria University 
Oollege, New Zealand, to the position of Chief of 
Research and Development. The Australian Govern- 
ment has already approved-s programme of oon- 
struction of & nuclear research reactor and research 
laboratories in New South Wales, and these will be 
the first objective of the scientific team to be built 
саса реса of Prof. Wataon-Munro. Prof. 

вівоп-Мопго, who is thirty-nine years of was 
born in New Zealand and educated at Victoria 
University College, Welli During 1986-89 he 
was employed by the New Zealand Department of 
Boientiflo and Industrial Research as a geophysicisb ; 
he published a paper оп a reconnaissance magnetic 
saroy ad the New Sealand iheemal NEONA (now 
being used for the production of heavy water) and 
one on в radioactive survey of New Zealand rocks 
and войв. In 1939 he transferred to radar work, and 
after & year in 1041 with the American radar team 
at the Massasahusetts Institute of RT he 
became director of the New Zealand Radar Deve 
ment Laboratory. e ш 
of the New Zealand Armed Forces, this Laboratory 
supplied the Royal Navy with thirty radar sete and 
the U.S. Forces in the Pacific with ten mobile radar 
seta. Prof. Watson-Munro went into the Pacific war 
theatre with the sete supplied to the United States 
and was given the honorary rank of major. 

In 1110-1944, Prof. Wateon-Munro led a group of 
New Zeeland scientista sent to join the British- 
Canadian group of atomic energy workers in Montreal 
and at Chalk River. He took a leading part in the 
design and construction of the first Canadian heavy- 

le for the control 
atson-Munro went to 
rive шу шат. 
struction of the first pile in the United Kingdom 
(GLEEP). He returned to New Zeeland in 1948 to 
take over the position of deputy secretary of the 
t of Scientific and ustrial Research in 

charge of all the physical, geophysical and engineering 
activities of that Department. He was also soientiflo 
adviser to the Armed Еогоев and attended two 
meetings of the Commonwealth Defenoe Scientific 
Advisory Committee. He took up his present 
ааа ce RE ee 

niversity College in 1951 


Division of Fisheries, C.S.1.R.0., Australia : 
Dr. H. Thompson 


Ds. HanRonp THOMPSON, the founder and for 
seventeen years the chief of the Division of Fisheries 
of the Commonwealth Scientific and Industrial 
Research Organiration, Australia, is to retire shortly 
at the age of sixty-four. Dr. Thompeon is a Soot, born 
in Aberdeen in 1890, and from 1920, after service in 
the army d the First World War, he waa for 
ten years scientific adviser of the Fishery Board for 
Sootland, gaining a D.8o. of the University of Aber- 
deen in 1927 for hia work on the natural fluctuations 
in the stocks of haddock. In 1930 he became director 
of flahery research in Newfoundland, & post which he 
left six years later to take up his present appointment 


in Australia. Although the Second World War halted 
many of the advances which he had planned, Dr. 
Thompson valuable service during this period 
aa SOG EGE of faharoa m the Dererenant of Wat 
Organization of Industry. The programme of 
research and exploration was resumed in 1946 and 
has continued with much benefit to the Australian 
fisheries and world fisheries science. The Division 
has contributed considerably to the establishment 
and extension of the whale, tuna, arayfish and shark 
fisheries ; it has shown the need to relax the fishing 
pressure on certain kinds of fish, while indicating 
others that might be used to take their place, and it 
hes made considerable strides in the study of the 
movement and fertility of Australian sea-water 
mases on whioh all marine life depends. Dr. Thomp- 
son leaves behind him & large body of knowledge of 
Australian fisheries and a thriving Division to carry 
on his work. 


Industrial Power from Nuclear Energy 


A Faiay Evening Discourse was delivered at the 
Royal Institution, London, on December 8 by Bir 
her Hinton, deputy oontroller of atomic 
energy (production), Mmistry of Supply, his subject 
being ‘ ial Power from Nuclear Energy”. 
In his address, Sir istopher lained that, 
whereas in the burning of hydrocarbon fuels to 
obtain heat only the extra-nuclear electrons of the 
atoms are disturbed, the production of heat from 
atomic fuels involves nuclear transformations, the 
most easily performed such tranaformation being 
nuclear fission. The only naturally occurring element 
which oan be induced to carry out в chain reaction, 
whereby neutrons emitted from the flasian of a 
nucleus cause fsmon in further nuclei, is the 235 
isotope of uranium, and this is used in the 
atomic pile, in which most of the large quantity of 
energy evolved is in the form of heat. The uranium 
pile reaction forms the artificial elament plutonium, 
which is bred by neutron. irradiation of the uranium- 
288 isotope and radioactive decay, and is 
algo flasionable. To effect a balance between the 
neutrons used for fission and the neutrons used for 
breeding plutonium, a moderator is used, which 
slows down the emitted fast neutrons, making them 
more readily available to carry out the fission process. 
The graphite-moderated air-cooled piles at Wind- 
scale are not deaigned to utilize the heat evolved, the 
еше ыс оре воа, but tho 
pope te-moderated carbon dioxide-cooled piles at 
er Hall will produce heat of high enough grade 
to raise steam suitable for electricity generation. A 
further type of reactor, called a breeder reactor, is 
envisaged, which will use enriched fuel and fast 
neutrons and which, besides producing useful heat, 
may produce fissile material in excess of its fuel 
consumption. Although the eetrmated cost of nuclear 
electricity is some 50 per cent above the cost of 
ux produoed by the moet modern power 
station, Sir Christopher considers that the real cost 
should fall as techniques improve and & reasonable 
price is quoted for the flasile material bred in the 
piles. еге 
consisting of а chain of thermal reactors 
plutonium as a by-product, followed by ин use P: 
this plutonium in the fast reactor or breeder pile. 
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University College, London: Restoration of War- 
damaged Buildings 


° Ox November 30 a celebration was held in 
University Co London, to mark the restoration 
of the original College buildmgs in the main quad- 
Tangle, which were destroyed by enemy action during 
1940—41. The t visitor to the College will find 


.it difficult to realize the degree of damage which waa 


suffered, so remarkable is the recovery that has since 
been made. Nearly fifty thousand square feet were 
totally destroyed and another fifty thousand were 
almost completely gutted by fire. The destruction 
inaluded all the historio buildings of the College and 
much else, including the Physios Laboratory and the 
Great Hall. Fortunately, the College has been able 
to extend its site between Gower Street and Gordon 
Square to an area of twelve acres, and this has 


^ already given opportunities for the beginning of 


long-delayed expansions. The first block of the new 
Physics Building, a handsome and effective series 
of laboratories, has been completed. Industry has 
contributed to a preliminary stage in the develop- 
ment of the Department. The College 
‘authorities feel that the moet preesing-need of the 
moment is for a new Great Hall, since at + the 

Tuck Theatre, 
which, though & beautiful building, houses lees than 
two hundred. As the provost of the College, Dr. B. 


‚Шот Evans, pointed out at the celebration, University 


College, London, has a very worthy place in the 
history of university education in Great Britam. 
Founded in 1828 ав a centre for university instruction 
and research without any restrictions of race or 
religious faith, it has grown during the past century 
and a quarter in a noteble way until its present 
student population is three thousand five hundred. 
Though the standing of & university mstitution does 
not rest solely on its architecture and setting, it is 
worthy of notice that the con of the College’s 
original founders were ms by those of the 
architect, William Wilkms. He provided the College 
on its then newly acquired site in Gower Street 
with what John Summerson has described as ite 
“tremendously grand portico raised on а great 
i with steps”; to this were added later the 
Gellery and the Donaldson Library, and & 
waa formed with the Slade School, the 
Bartlett Schoo] of Architecture and buildings for the 
Faculty of Arta and the School of Egyptology. 


f Advisory Committee on the Protection of Birds 


Tua Home Secretary has appointed the following 
to be members of the Advisory Committee on the 
Protection of Birds for England and Wales: Sir A. 


‘Landsborough Thomson (chairman), Miss P. Barclay- 
Smith, Mr. P. E. Brown, Colonel R. 8. Clarke, Mr. 
J. M. Craster, Mr. James Fisher, Mr. William Foster, 


“Mr. Nigel Laing, Captain 8. T. A. Livingstone. 


Learmonth, Mr. G. R. Mountfort, Mr. E. M. Nichol- 
son, Major-General A. G. O'Carroll-Soott, Mr. Peter 
Scott and Mr. H. N. Southern. The Advisory Com- 
mittee is appointed under the Protection of Birds 
Act, 1954, which came mto force on December 1. 
The Act protects all wild birds, their neste and eggs, 
subject to specified exceptions ; in particular, owners 
sabes à, ы кен pon ee ee ee 

birds, and specified sporting birds may be 
shot outside the close season. The Act algo reatricte 
the sale and importation of birds and eggs and 
enables sanctuaries to be created. 
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Commonwealth Bursarles Scheme of the Royal 
Soclety and Nuffleid Foundation: Awards 
AwaARDs under the Commonwealth Bursaries 

Scheme of the Royal Society and Nuffleld Foundation 

have been made to the following: Dr. А. d'A. 

Bellairs, reader in anatomy, St. Mary's Hospital 

Medical School, London, to study material in South 

Africa during June-September 1055, in connexion 

with his work on the morphology and development 

of the vertebrate akull; . D. A. Brown, senior 
lecturer in geology, Otago University, to study type- 
collections of the foeml Cyclostomatous and Crypto- 
stomatous Polyzoa principally m London and Cam- 
bridge during 1955; Prof. 8. N. De, profeasor of 
pathology, Nilratan Sircar Medical College, Caloutta, 
to study at University College Hospital Medical 

Behool, London, during June-September 1955, the - 

mechanism of action of the cholera vibrio ; Dr. А. J.- 

Matty, lecturer in zoology, University of No 

during 
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to visit Bermuda tember 1955 to 
extend his observations on the thyroid gland of bony 
fah; Dr. T. A. O'Donnell, lecturer in chemistry, 
University of Melbourne, to study i ou fluorides 
at Cambridge during 1955 ; Dr. J. C. Smith, demon- 
strator and lecturer in ia University of 
Oxford, to visit Pretoria and Melbourne during 
January-September 1955, to study methods of 
research on the chemistry of fata and waxes; Mr. 
W. Thomson, of the Rowett Research Institute, 
Aberdeenshire, to study sheep nutrition projecta in 
Australia and New Zealand; and Prof. A. Wood, 
professor of geology, University College of Walee, 
Aberystwyth, to extend his researches, in Australia 
during January-May 1955, on the wall structure of 
the Foraminifera, to type and topotype material. 
This is the second group of awards under the acheme, 
which was instituted m 1953 to provide facilities 
for i the efficiency of scientista of proved 
ability by enabling them to pursue research, learn 
techniques or follow other forms of study m natural 
science in countries other than their own in the 
British Commonwealth. 


Central Glass and Ceramic Research 

India: New Bulletin 

Tzu Central Glass and Ceramio Research Institute, 
which was opened in Caloutta in 1950, has now 
jasued ite first чөеп Bulletin, "devoted to the 
cause of the v&noement of ceramic and 
allied science and industries” (1, No. 1; August 
1954; pp. 44; annual iption Ra. б or 12s.; 
aingle issues Ra. 2 or 4s.. It is stated that each 
Bulletin wil include в discussion of important 
current topics relating to the ceramic industry, and in 
Indis, as in the United States, the ceramic industry 
is taken to include the manufacture of glass and 
vitreous enamels in addition to pottery, clay building 
materials and refractories to which the term is oon- 
fined in Britain and Weetern generally. The 
Bulletin will also contain technical articles, manu- 
facturers’ experience, articles on production and 
quality control new developments, answers to 
inquiries, trade statistics, news and reviews, books 
and abstracts. In this first issue there are two 
technical articles. The first deals with glaas oon- 
tainers suitable for distilled water and is by Atma 
Rem (director of the Institute), В. P. Krishnaswamy, 
P. Roy and Sudhir Ben ; original work is reported in 
a well-written manner, and definite recommendations 
are made for the beneftt of the Indian рівав manu- 
facturer. The second technical article ia on saggars 


institute, 
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for use in the pottery industry, and is an abridg- 
ment of a paper previously published in the Journal 
of Sotentific and Industrial Research [India]. The 
‚ Bulletin ia well produced, and provides a good illus- 
tration of the change in outlook that is taking place 
in India at the present time. 


Insects and the Diseases of Conifers 
Zealand 


Ix "New Zealand Forest Research Notee'" (1, No. 
8; October 1958. Wellmgton : Government Printer), 
the forest pathologist, С. B. Rawlings, discusses 
insects of Pinus radiata forestas in New Zealand, 
giving a list of all the insects known to have any 
connexion with Pinus radiata foresta in the country. 
P. radiata is an introduced exotic species of conifer 
and has been widely planted. Introduced exotics, 
whether forest or agricultural, planted as pure crops on 
a large scale m many perts of the world, have proved 
to be very subject to attack by fungus or insect pesta, 
some of which are of looal origin, and the others 
introduced. With the presence of extensive pure 
arope in the countryside, the danger becomes 
aggravated, and heavy losses may be entailed by the 
dangerous attempts to provide within short periods 
rapid-growing crops to supply either an existing 
demand or to obtain high financial returns. There 
are countries where the introduction of exotics (New 
Zealand ia an instance) to increase the area of forests 
in the country is fully justified. The Forest Depart- 
ment of New Zealand commenced planting conifer 
exotios early in the present oentury. Private oom- 

ies took up the work, with the result that many 
duos areas of exotic conifers, such ва P. radiaia, 
for example, exist in pure blocks. Coleoptera and 
Lepidoptera (for example, Toertriz) may prove ex- 
oeptionally iens ddr attacks once started spreading 
with great rapidity and getting the upper hand. An 
annotated list has been compiled with the main 
objective of recording all insectes known to have any 
connexion with P. radiaia forests in New Zealand. 
As the author writes, it is important for the forest 
offloer to understand at least the rudimenta of the 
life-histories of the insects, because species thought 
to be unimportant may suddenly become signifloant 
under certam conditions. It ia not only in Europe 
where the forest officer has had to face sudden out- 
breaks of this type; the more dangerous are new 
countries where forestry conditions are not во well 
understood, and unknown and untried exotics have 
been introduced. 


Sodety for the Promotion of Nature Reserves : 

Handbook for 1954 

Tos handbook for 1954 of the Society for the 
Promotion of Nature Reserves (pp. 64+8 plates; 
from the Society, c/o British Museum (Natural 
History), London, 1964; Ба.) moludes the annual 
report and financial statement for the year ended 
March 81, 1954. The lease of Wood Walton Fen to 
the Nature Conservancy has greatly reduced the 
Society’s outgoings, and its membership has increased. 
Further, it is no longer necessary to keep in being 
the many regional investigation committees set up 
Bome years ago, some of which have been converted 
into committees of local natural history societies or 
trusta. At the annual of the Council on 
July 1, 1954, the president, Huroomb, emphaa- 
ized the ability of the Bociety to stimulate public 
interest in, and support for, the Nature 
and said that the Society also endeavours to extend 
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such interest and support to the protection of flora 
and fauna and scenic beauty here, in close 
association with the International Union for the 
Protection of Nature and the Britmh Co-ordinating 
Committee for Nature Conservation. The Society 18 
also able and ready to give financial support for the 
preservation of areas which may not on scientific 
grounds justify in present ciroumstances the limited 
funds of the Nature Conservancy but need and merit 
protection before they are lost for ever. Specific 
of how this has been done in Lincolnshire 
are given in a lecture on the Lincolnshire Naturalista’ 
Trust, delivered by Mr. A. E. Smith at the annual 
meeting of the Society on July 1 and which is pub- 
lished in the handbook. The handbook also includes 
an illustrated account, by Mr. E. J. Mason, of the 
island of Steep Holm, in the Bristol Channel, and 
the Steep Hohn Trust; & note by Mr. F. H. W. 
Green on the progress of the Nature Conservancy in 
the acquisition and safeguarding of sites of special 
scientific interest; a note on the Nature Protection 
Conference at Beirut; and an illustrated socount, 
by Dr. L. Machwa, of experimenta which the Lower 
Austrian Nature Protection authorities have made 
with propaganda posters on Nature proteotion. 
Exhibition of Historic Astronomical Books 


Tum exhibition of historic astronomical books which 
is currently being held at the Science Museum, 
London (see Nature, August 14, p. 298), is one of a 
series designed to illustrate science and technology 
and their histories by means of the written word or 
pictorial representation, as distinct from the actual 
apperatus or products. In addition to those in the 
Science Museum's own possession, the Royal Astron- 
omioal Society has lent many valuable books. The 
catalogue of the exhibition (Museum Book Exhibition 
No. 8: Historio Astronomical Books. By G. H. 
Adams and Н. R. Calvert. Рр. 28. London: 
H..M.8.O., 1954. 2s. net) contains the titles of seventy- 
five books, the first of which is Newton’s ‘Phil 
Naturalis Principia Mathematica” (1687) and the last 
Btruve's “Stellarum  Duplieium et Multiplicium 
Mensure Micrometrioie" (1837) No books pub- 
lished within the past hundred years have been 
included, for which reason modern works (such as 
those of Einstein, Eddington, Jeans and Lockyer) 
which rank aa historic books are not mentioned. 
When books are published in a language other than 
English, a short title, sufficient for identification, ів 
first given in the original language, followed by an 
English translation of some or all of the original 
title. An alphabetical index of authors appears at 
the end of the catalogue. 


Announcements 


Pror. P. A. M. Dao, Lucasian professor of mathe- 
matics in the University of Oambridge, has been 
granted leave of absence for the current academic 
year by the University. Prof. Dirac is now visiting 
the Tata Institute of Fundamental Research at 
Bombay, where he is staying until early in 1955, 
after which he is proceeding via Ja and Van- 
couver to the United States for a short visit, and 
then to the National Research Council of Canada at 
Ottawa. 

Евватом. In the article entitled “Differentiation 
of Growing and Non-growing Bacteria by a 8 
Technique” in Nature of November 13, on p. 921, 
ool. 2, line 35, the time of staining should read 
“30—60 seo.”, not “30-60 min.” as printed. 
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NEW NATURE RESERVES IN ENGLAND AND WALES 


HREE new nature reserves in England and 
- А one in Wales were declared by the Nature Con- 
servancy on November 24, and a further two acres 
were added to the Bridgwater Bay Nature Reserve, 
by the declaration of Steart Island, off the mouth of 
the River Parret, on the termination of an existing 
tenancy. Steart Island, which is separated from the 
mainland at high tide by half a mile of water, is the 
roosting-place for hundreds of geese, mainly white- 
fronted geese, and is the only known area in Britain 
where moulting shelduck gather each summer; for 
this reason it is hoped to keep the island entirely 


bed. 

Cwm Idwal Nature Reserve, the first Welsh nature 
yeserve, and the first to be declared in a national 
park, is & natural i tre risi to above 
8,200 ft. in the heart of Snowdonia National Park, 
about four miles north of Snowdon, and this 984-acre 
area has been leased to the Conservanoy by the 
National Trust, subject to existing farm tenancies. 
Ita wide variety of voloanic rocks carries an interesting 
flora, dating from immediately after or even before 
the latest Ice Age. Green spleenwort, lloydia, purple 
saxifrage, water lobelia and quillwort are found 
there. The University College of North Wales, 
Bangor, will continue to use Cwm Idwal for botanical, 
research and teaching purposes, and the Conservanoy'a 
own work will probably include work on the inter- 
. relation of vegetation and soils and the affect of 
еше of the important plant communities. 

and mountaineers accustomed to visit the 
area will find no change in access; but formal appli- 
cations must be made for research in the Reserve or 
. for collecting specimens of animals or plante. 

Blelham Bog Nature Reserve, lying on the north- 
western edge of Blelham Tarn, three and & half miles 
south-west of Ambleside, is a rare example of the 
development of sphagnum bog from wet wild wood- 


land, very little of which now remains. The vegetation 


species 
sedge and downy sedge and many of the bog mosses 
characteristic of this type of transitional environ- 
ment. Of the caddis flies found there, Limmophius 
wanthodes McLachlan, extremely rare elsewhere in the 
Lake District, is айу abundant, етае 
restricted ; but permita will for the 
атана 
The chief interest of Hartland Moor Nature 
Reserve, which covers 178 acres close to the Conserv- 
ancy's Research Station at Furzebrook and is about 
one and & half miles south-east of Wareham, Dorset, 
ae е by the 
rare Dorset heath ( rare bog 
Шш» are dec fread in dis оты did here ae 
interesting local variations in the flora, probably 
related to differences in the drainage. Public access 
will not at present be restricted; but permits will be 

i for collecting. 

Nature Reserve is а small section of Big 
Wood, about two and a half miles east of Wareham, 
and is one of the two known plaoea in the country 
which show the natural transition fram dry woodland 
to salt marsh—a brackish tidal condition. Parte of 
the wood probably represent the remains of the 
prinitive broad-leaved forest; but it also contains 
such interesting features as the rare royal fern 
(Osmunda regalis) in a natural habitet. There are 
valuable tialitiea for scientific research, notably 
into the effects of water-logging and the transition 
between salt marsh and either woodland or heath- 
land. Cord grass (Spartina townsendii) is present on 
the seaward fringe, where atudies will be linked to 
the experiments on coastal vegetation at оше 
Вау. Permission to visit will be required, and also 
authority to undertake research or collect specimena. 


Д INSTITUTE OF PERSONNEL MANAGEMENT 
ANNUAL CONFERENCE 


T the forty-first annual oonferenoe of the 
Institute of Personnel t, which was 
uring October 8—10, шо ораш 
was Admiral Bir Denis 

"Collage, On the general theme of reden. 
ae Bir Denis said that he is convinced that people 
cannot be trained in its most important aspects. In 
leadership there is a combination of technique and 
personality ; the technique can and should be taught 
to everyone in any kind of authority, the orux of 
the being a&dmrnistration. Problems are 
nob solved b орай decisions, he continued, but 
x constant t, intelligent anticipation, wai 

patience and organization—that is, 
endi The delegation of responsibility is the 
key to wise administration. Among the attributes 
sincerity, 


of techniques. In the early days of British industry 
and up to the early years of the twentieth oentury, 
‘boss’ of the firm was the owner. Не alone 
carried the risk of loeses and reaped the reward of 
profit ; hg Es RG e раса 
bank, which determined how easily he oould geb 


the owner found that, to obtain the necessary capital, 
he was to turn the concern into в joint 
stock company, with ownership in the hands of the 
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stockholders, while he himself was appointed man- 

director. Secondly, the scale of the managerial 
prob presented by the growth in sire and oom- 
plexity of the business meant that no longer could 
he, even as managing director, deal with every side 
of the busineas himself. From this situation there 
emerged the manager as a person and a position to 
be respected. He became the final authority from 
whom originated instructions on policy and on their 
execution. Inevitably there grew up specialists in 
the various branches of ent. Production 
and sales were the first to be clearly separated, and 
these were followed by various dichotomies and 
drafting processes until, by the end of the First 
World War, the familiar pattern of production, sales, 
е курыл SU EHE ee Penne 
the general rule. 

This division of labour at the highest level called 
ab once for & better quality of general management 
than had hitherto been required. The second feature 
of the industrial and commercial management scene 
was the changing balance of emphasis and importance 
between the several elements of specialist manage- 
ment. The period immediately after the First World 
Wer was mainly one of developing the selling power 
of British goods. Consumers had to be found and 
shown that their interest was best served by buying 
& particular line of goods. Above all, the sales 
manager had to have sufficisnt authority to see to it 
that the technical or production departanents pro- 
duoed the goods he wanted. In response to the 
developing authority of the sales 
powerful incentive was also provided for the develop- 
ment of research in industry, both of a fundamental 
nature and in the various technological processes. 
This era of the growing power of sales management 
was Buooeeded by the P development of financial 
management. The growing oomplexity of the 
financial structure of the big joint stock company, 
the stringent requirements of the various Company 
Acts and the ever- ing pressure of the Inland 
Revenue, produced & demand for experts in this 
fleld to be represented in the executive management 
of most concerns of any size. 

The end of the Seoond World War saw the 
emergence into a new importance of the latest 
development of specialized management—personnel. 
Due to the immensely significant social and economic 
changes in the years immediately following the 
Second World War, there was ab once an over- 
whelming and critical demand from men and women 
in industry to be regarded each as individuals with 
rights and. ities. This meant that the 
elament of executive management which should be 
the last which any ing director wishes to 
delegate beoame rapidly of vast and specialized 
importance in the form of a personnel or employee 
relations department. This further specialization of 
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emergence of the oonoeption of tbe 
ility of industry to society. 
seem to be three main ways in which 
developing economic and social patterns have 
emphasized the importance of personnel manage- 
ment sinos the War. First, the signifloanoe of tbe 
individual has been underlined in в purel practical 
way. It has been generally appreci that the 
application of large sums of money and intense 
researoh effort by the best technioal brains avail- 
&ble to ing and devising exactly the right 
piece of equipment to perform a certain job oan be 
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rendered largely nugatory if the men and women 
who operate it are so ill-suited to the taak that they 
do not get the best out of it. Secondly, рз 
demand for equality and justice generally bears 
directly on the personnel manager’s job. In this 
context there is also the vastly important fleld of 
relations with the trade unions. Thirdly, the per- 
sonnel function has been heavily emphasized by the 
vast range of problems mvolved in more out 
of & group of people than the sum of their individual 
efforts. 

Mr. C. J. Geddes, president of the Trades Union 
Congress, considered the role of trade unions in the 
future. During and after the Second World War, he 
‘said, there has been a profound change in the attitude 
of the trade union movement, and an attempt is 
being made to avoid a olash with employers and 
management. In the mmediately foreseeable future, 
however, the fundamental purpose of the trade union 
movement will not change, nor will officials cease to 
strive in every possible way to get every farthing 
they can for their members. They will not abandon 
their right to use force. The driving spirit of the 
trade union movement does not rest with the leader, 
nor is the policy determined by the leader, but by 
the individual member. 

There has been no fundamental change in the 
outJook, purpose or objective of the trade union 
movement, continued Mr. Geddes. The trade union 
leader is no longer a bitter enemy of the employer ; 
but he is not yet his friend. There m not the slightest 
hope in the foreseeable future of the trade union 
movement agreeing to a national wages policy, not 
only because of the extreme diffloulty of trying to 
devise one, but aleo because the trade union move- 
ment would largely sacrifice ita purpose if it did 


B0. 

Will the trade unions demand a greater вһвге in 
the management of industry? Mr. Geddes thinks 
they will, and it may be one of the major differences 
between the trade union movement and the em- 
ployers in the immediate future. This does not mean 
that trade unions are going to demand that they 
must have joint control, but that they should become 
more and more equal with management and have 
much more information about the operation of 

Looking at the industrial scene, Mr. J. B. Priestley, 
the author, declared that there is a danger that our 
highly industrialized urban life may rob men of во 
many of the primary satisfactions that, in their sense 
of frustration and resentment, they may create a 
society во violent that it will explode in our faces. 
There are certain things men and women want: 
the English love to use their energy intermittently— 
they do not want to use the same amount every day, 
or to be harnessed to something keeping & regular 
tempo. He hoped that, as industry develope, it will 
bo possible to make machines gear themselves to men 
and not men to machines. Everything—even employ- 
ment and hours of work—is too regular: people do 
the same dullish job too long. We are in danger of 
creating а highly industrialized society which has lost 
all feeling for the soul or for any notion of man aa & 
spiritual being—a society that might imitate the 
cruslties of ancient Rome to release ite feelings of 
frustration. 

The second in this industrial age, con- 
tinued Mr. Priestley, ia that the future organization 
of human affairs may deteriorate because we are not 
producing good human beings to take charge of 
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them. ot te ee ee 
but to what end? It is no pouring money into 
a school unless we are going to spend money and 
take time and trouble over the street outside the 
school; environment will always defeat oducation. 
Looking st Britain as an environment, it is important 
to think of the forces playing on the people personnel 
managers have to handle: we should think of the 
. way such people are not encouraged to think for 
` themselves at all. The reason why young working 
people are not showing any sort of enterprise is the 
` recent creation of & oomplete mass working-class 
culture 


To keep industry going, we need a fair portion 
ӨС young ined wil wore whe are individuals with 
initiative, who think for themselves and have some 
sense of mental and spiritual development. We 
should do everything to make that le, because 
we do not want our great-grandchil 
in an ant-heap and to be indistinguishable from the 
robots they % be making 
A valuable feature of tho Conference was a number 
of ‘brains truste’ sessions at which experienced per 
sonnel officers answered questions on such facial 
themes as work and health ; management training 
courses; wage differentials; and discipline and full 
' employment. T. Hawks 


NUTRITION AND THE 
ALIMENTARY TRACT IN MAN 


HE Scottish Group of the Nutrition Society 
_held в conference in Dundee on October 28 on 


: Pharmacology, University of Birmingham) said that 
` fat absorption is defective in many clinical conditions, 
often as part of a generalized sbeorptive defect. 
Assessment of the dee of defect of fat absorption 
cannot be made by microscopic examination or per- 
centage fat in the wet or dry fæces, and some type 
- of fat balance must be employed. А oontinuous 
: study of fat absorption, using the rapid daily fatty- 
acid estimation of Kamer, Huinink and Weijers, is 
essential if resulta of treatment or other 

аге to be assessed in в reasonable period of time. 
The accumulation of data with the same rapidity by 
leds ee єр E диш ded by the 
great day-to-day variability shown by subjects with 
defective fat absorption. The continuous method is 
especially applicable to ашыш as the effective 

replacement thera insufficiency 


disease, 
by Dicke, Weijers and Kamer, has been amply oon- 
firmed in Britain. Although many adult oases of 
idiopathic steaetorrho have a history of coliac 
disease in childhood, the response of the adult to a 
wheat gluten-free diet is disappointing. Five cases 
of complete recovery have been recorded, however, 
suggesting that it is the basio factor. Failures may 
be due to Me and лш 


vided by the slow a ion of food. Evidence for 
the latter in tropical sprue has been provided by the 
use of intestinal chemotherapy. 
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Bpeoifle infection, dietary defloiency and tropical 
conditions are unsatisfactory as theories for the 
primary cause of tropical sprue. Considerable 
evidence has been aocumulated to suggest that 
oxidative rancidity of unsaturated cooking oils may 
start tropical sprue, the intestine bemg irritated by 
some chemical constituent. This evidence is provided 
by the fact that sprue is rare in tropical countries 
such as Afrioa where saturated fata are consumed, 
but common in India and the Far East where cooking 
oils, suoh as rapeseed, sesame and mustard oil, are 
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Gh vein a qu d M UE 
of the stomach that secretes the ‘intrinsic factor’ ; 
rapid passage of vitamins particularly ва a result of 
асаа ш гаа 
ну суар зт 


раг роог тр of folio acid in conditions 
such as idiopathic sbteatorrho. After total or 
partial gastrectomy operations, or even after a 
gastro-enterostomy, moegaloblastic anemia may 
develop; steatorrhaa may also occur, but serum 
vitamin B,, teeta show that the deficiency is of 
vitamin B,, and not folic acid. Where an anemia is 
the result of а stagnant loop, rt may not respond to 
any vitamin therapy, and presumably toxins are 
being absorbed from the loop. 

The interpretation of studies of vitamin balance is 
complicated by the metaboliam of the microbes found 
in the alimentary tract. Strains have been demon- 
strated both to synthesize and to abeorb such 
vitamins as cyanooobalamine; their net mftuence 
is still uncertain, and may vary in different conditions. 

Dr. D. A. К. Black (Department of Medicine, 
re айдау Manchester) discussed the effects of 
alimentary disease in mineral metaboliam. In general, 
chronic alimentary disease leads to mmeral mal- 
nutrition as & result of deprivation and malabsorption 
of food minerals, while in acute the loes 
of alimentary secretions is the predominant feature. 
Disease of the alimentary tract is the principal cause 
of potassium depletion, and has been demonstrated _ 
i lorio stenosis, gastro-enteritis, uloerative colitis 

steatorrhosa and even as & consequence of 
excessive use of laxatives. This may result from 

ii Spray of food intake, which is usually of the 

of 100 m.equiv. , increased logs in the 
stools, and loas by vomiting. " The potassium content 
of alimentary secretions is about one-tenth of the 
sodium content, so that in acute disturbances sodium 
depletion predominates; nevertheless, signifloant 
logs of poteasium may occur, in chronic disease partly 
because colonic absorption of potassium is much less 
complete than that of sódium and partly because 
renal loas of potassium is than that of sodium 
when there are comparable body deficits of the two 


December ll, 1954 


ions, The oetebolo to surgery leads to 
further loas. When potassium has to be given by 
intravenous injection, ıt should not be of greater 
concentration than 40 m.equiv./l. 

It is generally agreed that fecal excretion of iron 
represents unabsorbed iron. Impaired absorption has 
been obeerved in the ateatorrhosa syndrome even in 
petienta with neither achlorhydria nor overt diar- 
rho. Moderate impairment can often be countered 
by oral administration of iron salta, but severe cases 
intravenous injections. , 

pa is of osteomalacia in association 
with steatorrhasa is complicated. First, the presence 
of excessive fatty acid in the bowel leads to the 
formation of calotum sosps the calcium of which ів 
not available for absorption ; this can be improved 
by & low fat diet. Also, vitamin D is poorly absorbed, 
and further improvement of abeorption can be 
induced. by parenteral vitamin D or very large doses 
by mouth. The prolonged treatment of peptic 
uloeration with large amounts of milk and alkalis oan 
lead to calcium intoxication and, in severe cases, 
renal failure associated with oalcifloation of the renal 
tubules. 

Prof. R. B. Hunter (Department of Pharmacology 
and Therapeutics, Queen’s Oollege, Dundee) reviewed 
the method ‹ of clinical presentation of fifteen cases of 


tly 

'Therapeutios Unit, Maryfleld кошы Dundee. In 
lees than half these cases was hog 
dominant symptom though all complained of tired- 
ness and loes of appetite. The patiente learned to 
control their own diarrhoea by reducing their fat 
intake. Cases of apparent iron-deficiency anemia 
with malabsorption of fat, macrocyfac anemia or 
megaloblastic ansmias responding to folio acid were 
shown. Two cases of extreme calcium deficiency 
were considered in detail, and the problems of finding 
an effective means of calcium replacement іп the face 
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Шеган oi of Pathology, University of Glasgow), 
who said that, in order to discuss food allergy, it 18 


necessary to consider first oertain basic facta oon- 
cerning allergic reactions and the immunological 
basis of allergy. When an antigen first enters the 
body, ib stimulates the formation of specific anti- 
bodies. Some of these antibodies tend to persist in 
their free state in the circulating blood (circulating 
antibodies), and this would appear to constitute 


fixed antibodies, and so the allergic state is estab- 


affected are known as ‘shock organs’. 
What actually takes place when a tissue containing 
sessile antibodies comes in contact with its speciflo 
antigen is not known. There is considerable experi- 
mental and clinical evidence to suggest that histamine 
or а olosely related substance is released. 

Proof of the existence of food allergy depends on 
the demonstration of a oause-and-effect relationshi 
between the ingestion of в given food and the pro- 
duction or &ooentugtion of the patient's symptoms. 
The use of skin tests, either by the scratch or intra- 
dermal technique using concentrated extracts of 
foods, may паа оао be of help, although on the 
whole the results tend to be disappointing. For- 
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tunately, many persons with food allergy, as well as 
having sessile antibodies, have some circulating 
antibodies. This allows the use of the Prausnitz- 
Kustner reaction for diagnostic 

The ideal treatment of food allergy is, of course, 
the avoidance of the offendmg food, if this be known. 
The most widely used drugs at present are the anti- 
histamines, and the resulta with them other than in 

pepular urticaria in children are rather disappointing. 
Cortisone and adrenocorticotrophic hormone have 
been used with good resulta, although the symptoms 
tend to recur with increased severity once the drug 
is withdrawn. 


FERROELECTRIC PROPERTIES OF 
SINGLE CRYSTALS 
COLLOQUIUM on the ferroelectric терене 


ропеп 
held at the Signals Research and Development 
Establishment, Christchurch, Hants, during Septem- 
ber 16-17. Some sixty scientists attended m response 
to invitationa, the Armed Services establishmenta, 
the universities and industry bemg represented in 
fairly equal numbers. The Bell Telephone Lebor- 


atories, New Jersey, which had lied а number 
of large crystals for in tion by British workers, 
. T. Matthias, who has 


were resented by Dr. 
кану, international reputation in this fleld. W. 
Bol &nd 8. Duinker, representing Philips, Eindhoven, 
were also present. 

The first paper, presented by C. F. Oxbrow (Christ- 
church), was prefaced with a short account of the 
fundata of the иЕе barba titanate and 
their relation to electrical properties. Representative 
figures measured at Christahurch for the Bell orystela 
were saturation polarization, 22-5 pooulombe/cm.' ; 


hysteresis loop area, 1-4 х 10-* joules/om.”; per- 
mittivity along c-axis, 300 at room temperature 
were then 


тозо aspe e potion a ici 
described. These crystals, plates 1 x 1 x 0-02 om., 
had & large area with the optio axis normal to the 
plate but were oroesed by occasional laminar wedges 
of twinned material inclined at 45° to the plate. 
Seen by polarized light, these wedges produced broad 
interference bands on а uniform background. These 
twin domains were removed by the application of an 
eleotrio fleld. A colour film of this type of domain 
change was shown, and inferences drawn on domain 
magnitude and growth. The paper concluded with & 

measurements to determine the 


BE тыйы, applicable to these crystals. A. 
RRE E of Chaulnee's method led to 

o = 2:40. 

з Parsons (General Poet Offloe Research Labor- 
&bories) exhibited photographe of the Bell orystals 
showing the orinkling due to the laminar domains as 
seen by ordinary light, the changes brought about 
by heating to the Curie point, and the re-establish- 
ment of the original domains by an electric fleld. 
Electrical measurements were also described. The 


square ; 

1-1 KV./cm. at 50 o./s. purely nere еее 
current ; in the region of the Curie tempersture an 
electrio fleld gave well-defined double or constricted 
loops. The behaviour of domain walls is evidently 


1092 


dependent upon the rate of change of fleld because 
measurements showed a sharp peak in the differential 
pene at a biss field equal to the coercive 

The frequency of the small ing fleld 
was 100 Ко./в. and that of the large bias feld 50 o./s. 
These resulta contrast with the substantially field- 
independent value measured at Christchurch using 
d.c. biaa. 

D. Gibba (University of Bristol) discussed domain 
changes. 90° walls which separate regions with polar 
axes at 00? are easily observed. 180° walls be 
antiparallel regions and are observable by тонге 
ight only when additional oroes-strese is applied. 
180° wall equivalent to domain reversal, 
takes place by nucleation and growth of spıke-lıke 
domains in the direction of an applied fleld'. Both 
90^ and 180° wall changes are possible in single 
crystals. In ceramics the electrical stress set up 

ludes 180° wall and & para- 
bolic (x, D) relation т = kD* due to 90° wall move- 
menta is obtained. Measurements at Bristol of 
electric displacement D and thickness-sirain zr pro- 
duced values of k up to 5 х 10% e.s.u. In very pure 
barium titanate oeramio a flattening of the (zx, D) 
curve at the vertex could be explained by 180° re 
changes occurring at low fleld. ы арт шын 
a kink appeared in the side of the DIE 
hysteresis loop if the applied а.с. fleld was suddenly 
increased. The kink grew out at а rate dependent 
on temperature, and this could be evidence of the 
nucleation period involved іп 180° wall changes. 

Problems which have arisen in growing amgle 
crystals of barium titanate were discussed by J. 
Herbert (Plassey, Ltd.) А pure intimately mrxed 
raw material waa made by ineinerating barium 
titanium oxalate. The Verneuil oxy-hydrogen blow- 
torch method was tried. Lack of success in growing 
large tetragonal crystals was due to the growth of 
crystals in the hexagonal habit. To obtain bariam 
titanate in the tetragonal form by crystallmation 
from a melt of titanrum dioxide and barium oxide, it 
was necessary to use s flux. Barium chloride yielded 
nearly perfeot crystals of barium titanate in the form 
of thin plates, but the yield was small. Potassium 
finoride yielded crystals in the form of ‘butterflies’, 

of triangular plates joined along one edge. A 

discussion. followed between Dr. Matthias (Bell 
e Mr. Rhodes (Standard ‘Telecom- 
munications Laboratories) and Mr. Herbert on the 
merita of the potassium fluoride method as used by 
J. P. Remeika? in wing the excellent arystals 
described by the earlier . Dr. Matthias also 
said that Mr. Remeika had succeeded in converting 
by heat treatment the hı into the cubic form 
and vice versa. Evidently the fluoride method 
should be used for obtaining flat plates, while other 
methods suoh as the Verneuil might provide shapes 
suitable for piezoelectric investigations. 

D. Campbell (РІеввеу, Ltd.) described major dif- 
ferences bet ween crystals grown from barium chloride 
and potassium fluoride solvents. The potassium 
fluonde crystals had a surface strain layer whioh 
gave a square-net pattern under polarized hght; the 
pattern disappeared and then returned when the 
crystals were heated and cooled through the Curie 
temperature (120° C.). The stram layer was etched 
away by phosphorio acid. Above the Curie tem- 
perature the optical activity of the chloride melt 
crystals completely disappeared, whereas some 
aotivity persisted m the case of those from fluoride 
melt. X-ray photographs indicated the normal con- 
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traction of o/a ratio with temperature in agreement 
with observed birefringent changes for the ‘chloride’ 
crystals. The ‘fluoride’ crystals had very complex 
photographs at 85° C. Hysteresis loope were directly 
dependent on complexity of structure. The American 
fluoride-melt crystals had ferroelectric constants 
agring with those of the chloride-mel& orystals 

though the hysteresis loopa were much more square. 

In summanzng his work on sodium niobate, Dr. 
L. E. Croes (University of Leeds) reviewed previous 
work and anomalies between optical, electrical and 
X-ray measurements pean: His method of 
preparation and ‘selection of single orystals for 
examination was desoribed. Details were given of 
measurements of birefringence, type and arrangement 
of internal twins and dielectric constanta over the 
temperature range — 195° C. to +650° C. Owing to 
excessive oonduotion, observations of the effect of 
high electrio field were given for the range — 190^ C. 
to +20° C. only. Summarizmg, above 340° C. sodium 
niobate was not tetragonal but had orthorhombio 
symmetry, and there were two further changes before 
it became cubic at 638° С. The anti-ferroelectric 
structure at room temperature was confirmed, and 
there was some evidence of an additional ferro- 
electric polarization at low temperatures. 

Two further papers on theoretical aspeota of ferro- 
electricity were contributed by Drs. H. F. Kay and 
A. Devonshire (both of the Univerarty of Bristol). 
Dr. Kay dealt with the crystal structure of perovakite 
materials, with emphasis on (Cd,Ca,Sr, Ba)TiO,, 
(Li,K,Na)NbO, and (Li,K,Na)TaO,. Present know 
ledge is still only Buffloient to indicate which materials 
are likely to be electrically unstable and the probable 
effecta of substitutional replacements. The concept 
of 1onic packmg determines the probable type and 
magnitude of distortion at room temperature in the 
TiO, octahedra characteristic of the perovskite struc- 
ture. These factors can be correlated to the probable 
type and frequency of twinning. In barium titanate 
the barium ion is so large that the structure can be 
broken down into sheet-like Ti-O groups, accounting 
for the polar character. The process is easentially 
ionic, since recent electrical measurements of satur- 
ation polarization agree with the value obtained 
from X-ray data on ionio shifte. The change in 
character of the distortion waa traced as ion віже was 
reduced progressively from berrum through strontium 
until finally a tetrahedron-like formation was met 
in non-ferroelectrio cadmium titanate. The sub- 
stitution of lead produced anomalies which can be 
partially understood. Similar ta are in 
general applicable to the alkali niobatee and tantal- 
ates. In sodium niobate the structure w complex, 
and the unit oell quadrupled. Nevertheless, ita fleld- 
dependent ferroelectric behaviour can be explained. 

ing atomic models, Dr. Devonahire said 
that, while physcal measurements are usually oon- 
ducted at constant pressure, the constants immedi- 
ately derrved from atomic models are those for 
constant volume. For the perovakites the distinction 
18 drastic. Thus in barium titanate the ferroelectric 
transition at constant preesure is discontinuous, & 
first-order transition, while calculations indicate that 
ab constant volume the change would probably be 
second order. In contrast to ferromagnetios, the 
dipole interaction in ferroelectrics is long ng-range. 
Various types of model were oonsidered by 
Devonshire: the type appropri&te to potassium 
dihydrogen phosphate, in which an ion ова take up 
two or more equilibrium positions ; and thst appro- 


VoL 174 


December 1l, 1954 


priate to barium titanate where the fleld in which the 
ion moves is anharmonic. The former gives with 
temperature & rapid change of x, the reciprooel 
susceptibility or dieleotrio stiffness, while the latter 

a small change. Thus, the respective values of 

OT aro 28-0 and 0-75. The Mason model for 
Rochelle salt was also considered. Here two sete of 
ions moving in unsymmetrical flelda provide, as 
required for this material, a polar state stable only 

tures. A model for anti-ferro- 
built on similar linee. 

Both seasions were terminated by general dis- 
cussions, Dr. Matthias presiding on the first day and 
O. G. Garton (Electrical Research Association) on 
the second. The subjects at both discussions were 
the practioal uses of barium titanate orystals, with 
particular emphasis on digital storage. The funda- 
mentals of storage and methods of investigation 
were described. Dr. Matthias said that the Bell 
Laboratories are concentrating on investigations mto 
the serious deterioration in polarization properties 
caused by the сюр application of unbalanoed 
pulse trains. . Oxbrow said the deterioration is 
amplitud t and is serious only if pulse 

litudes of the order of the coercive fleld are used. 

L. Caster (Ferranti, Ltd.) reported that, after the 
d. a low- , sufficient storage 
effect exista for high-speed operation. Also, the 
initial state can be restored by periodic application 
of a small d.o. bias. Dr. A. Robinson (Ferranti, Ltd.) 

the merits of dielectric and ferrite storage. 
The advantages of barium titanate storage are oom- 
рвобпевв and a more convenient impedance for use 
in valve circuitry. Ferrite storage has the advantages 
of а more advanced state of development and, 
although offset by clumsiness, the versatility of 
variable ‘turns-ratio’ coupling. Very recent experi- 
ments with barium titanate indicate polarization 
times as low as 0:5 useo., so that it might permit 
greater of operation than ferrite. 

А. О. Lynch (General Post Office) said that oon- 
firmation by Merz! that 180° walls do not move 
laterally has removed the fear that the polarizations 
of adjacent crystal areas might i ere. В. de 
Ferranti (General Electric Co., Ltd.) suggested that 
the non-linear characteristic of barium titanate 
capacitance versus field should be used in a dieleotrio 
amplifier. This would necessitate further investi- 
gation of noise in ceramics and singlo crystals. 
I. Ross (Services Electronics Research Laboratory) 
mentioned & possible use in infra-red switching, pro- 
vided that the change in the 45° lammar domains is 
adequately fast. Measurements have been made of 
the infra-red transmission of one of the Bell crystals. 

C. Р. Oxsaow 
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SHIFT WORK IN INDUSTRY 


HE Institute of Personnel Management (2-10 
Hill Street, London, W.1) has sued a broad- 
sheet surveying the issues which affect the application 
of shifo systems in industry. The broadsheet has 
been prepared by F. P. Cook, of Courtaulds, Ltd., 
but is based upon information obtained from a large 
number of different industries. 
Among the conclusions brought out m the survey 
is that the economio advantages of shift work are 
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greatest where capital charges and overheads are 
high m relation to labour costs. The greater the 
proportion of the total cost of uction that is 
occupied by labour costa, the the economic 
advantages of shift work become. When shift work 
is first introduced in a discontinuous process where 
employment has previously been on day work, the 
double-day shift system is probably the most ad- 
vantageous for all conoerned—for management 
because it is a second shift which offers the greatest 
alleviation to fixed charges, and for employees 
because the physical and social disadvantages are 
much leas than those of shift systems which involve 
night work. The appeal of shift work to employees 
depends largely on how attractive it is made 
financially. Although it is only one factor, ahift work 
can prove & sound economic way of meeting the 
natural urge towards shorter hours of work and 

Quite apart from the ballot which is usually 
required by law before women and young persons 
can be employed on double day-shift work, the 
investigations show that full explanation and con- 
sultation are needed before any successful shift 
system can be introduced. Of all ahrft systems, those 
involving night work are most likely to have a 
deleterious effect on health; this is especially applo- 
able to systems which involve permanent night work. 
Any unfortunate effects will vary with individuals, 
the nature and hours of their work, and their habite 
outaide the factory, so that it would be hard to 
establish a general rule, even if more evidence were 
available. For most employees, shift work involves 
a balanomg of material gam against social loss; thus, 
in pursuing the posable economic advantages of the 
extension of ahift work, which can only be a gradual 
process, those in authority must take the possible 
social drawbacks into account. 

Mr. Cook concludes that one of the temptations of 
these complicated times is to over-aimplify, and this 
is typifled by the search for the single solution to any 
problem. In personnel management, recent years 
have seen the fashionable development of joint oon- 
sultation, job evaluation, communications, flnanoial 
incentives, financial enlightenment, merit rating of 
management development, and work study. Despite 
the arestion of much peeudo-technical ae a 
jargon, not one of these is a cure-all by itself, 
together they can be no more than further aids to 
the vastly complicated business of modern industrial 

. The extension of ahifb work will not 
alone revive the fortunes of a nation or concern ; 
but, in the right circumstances, ib oan help. 


FORESTRY COMMISSION 
REPORT FOR THE YEAR 1952-53 


the operations of the Forestry Commission 
during the year 1952—53*, economy in spending 
was & guiding factor in deciding the programme of 
work. In order to carry out the expanding programme 
of planting and thinnings m the young plantations 
with the funds available, it was necessary to post- 
pone work such as building new houses and new 
roeds. Many of the forest servioes of the British 
ler ORDRES. Thirty-fourth Report 
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Commonwealth have found themselves in this pre- 
dicament, which is by no means в new one. The rate 
of acquisition of land is still givmg the Commission 
concern. The net additions of the past two years in- 
cluding acquired plantations have been substantially 
leas than the areas planted. In 1951—52 they were 
leas by eight thousand acres; this year by fourteen 
thousand acres. The total area of land acquired at 
September 30, 1958, was 1,909,400 acres. This com- 
prised 1,181,400 acres classed as “Forest Land”, 
which is either already planted or will be in due 
course, and 728,000 of “Other Land", which includes 
nurseries, rough grazing and agricultural land and 
other land unsuitable for plantmg. Twenty-six new 
foresta were started. during the year, nineteen in 
England, two in Scotland and five in Wales. The 
area planted was 67,610 acres, exceeding 1951—52 
by almost srx thousand acres. More than 118 million 
trees were used for the plantations and for replacing 
failures in recently planted ones. Fire damage was 
not high during the year. 

The dedication scheme pursues its somewhat 
chequered course, dedication deeds being completed 
on 227 estates covering a total of 76,810 acres of 

. woodland while another 139,780 acres of woodlands 
- are m an advanced state of preparation ; the total area 
thus approached & quarter of a million acres at the 
end of the year under review. It might be suggested 
ав a matter for consideration, and to allay the 
difficulties of soquirmg land, whether the Com- 
mission could not be advised to lay down a fixed 
minmum of land considered essential to be managed 
as State Forest and trust the private proprietor, with 
the Commission's advice and help where neccesary, 
to work up to the balance of forest considered to be 
necessary for the requirements and protection of the 
population. France furnishes a good example. A 
. considerable percentage of the French forests are 
privately owned and well managed. A question was 
onoe put to & senior French conservator of forests on 
the management of certain privately owned foresta 
` and whether the conservator ever gave advice, as 
they had a common boundary with the Government 
foresta. He replied the private owner knew as much 
about forest t as he did. It may be 
.. concluded that British forest proprietors may in time 
“attain as a body the same equality of knowledge 
as their French opposite numbers. 
E. P. бтиввіқс 


MANUFACTURE OF THE 
TEN-TOLA PRIMARY STANDARD 
WEIGHT FOR PAKISTAN 


By Dr. G. F. HODSMAN 


Research Laboratory, L. Oertling, Ltd., St. Mary Cray, 
Kent 


HE first primary standard of mass to be pro- 

duced commercially in Britain for many years, 
the ten-tola primary standard for the Karachi Mint, 
Pakistan, has recently been completed by L. Oertling, 
Lid., in conjunction with Johnson, Matthey and Co., 
Lid. (see Nature, August 14, p. 206). The standard 
of mass has been to an exacting specrfloation 
for the Pakistan Government, and its manufacture 
involved a number of special problems which are of 
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general interest, especially to those concerned with 
precision weighing. 

In order that a self-consistent system of weighta 
can be established throughout the world, weights 
must be related through individual manufacturers’ 
standards to some recognized ultimate standard of 
mass. It is not yet poemble to rely on any natural 
phenomenon for such в standard, as is possible, for 
example, with length, which can be related to wave- 
lengths of hght. Recourse must of necessity be made 
to the maw of an asctyal piece of material, which in 
the case of metric weights ів the International Kilo- 

located at the Bureau International dee 
с et Mesures at Sévrea, near Paris. Moat coun- 
tries, including Britain, have primary standards of 
mass, which form the bams of their own weight 
system, the primary standard in Britam being the 
Imperial Pound. The weight system m Pakistan is 
based on the tola, which ie defined as 180 grams 
(7,000 grains equals one imperial pound); the 
recently completed primary standard of 10 tolas thus 
haa a mass of 1,800 grains (about 120 gm.). 

A satisfactory primary standard must fulfill a 
number of requirements, the most important of 
which is stability, and ite construction must be such 
as to ensure constancy and reliability of mags over 
& period of many years. The Imperial Pound, for 
example, is believed to have remained constant 
within one part m five mullion during the 
seventy years. It is the achieving of thw stabili 
which presente the manufacturer with some of his 
most difficult problems. 

The primary standard should be as near ita 
nominal mass as is reasonably possible in order to 
avoid the difflculties surrounding the use of small 
‘make-weights’ when comparing the standard with 
sub-standards. The standard should alao be of 
Teagonable size in relation to the sub-multiples and 
multiples in common use. For this reason, the 
10 tole has been chosen ва the primary standard 
as being в better mtermediate value than 1 tola, 
whioh would involve difficulties in standardizing 
large multiples. 

The Pakistan standard is made from an alloy 
containing 90 per cent platinum &nd 10 per oent 
iridium—an alloy which experience has shown to be 
exoeptionally stable and durable. Since both these 
metals have a high density, the weight oooupies a 
sm&l volume and consequently has a small surface 
area, which also enhances stability. The density of 
the weight must not be leas than 21-50 gm.[ml. at 
20° C. to ensure that it is sufficiently free from 
cavities and inclusions, which might affect ita 
stability. 

The alloy billet waa forged by the firm of Johnson, 
Matthey and Co., Ltd., in Hatton Garden, London, 
and was subjected to gamma-ray examination to 
reveal any major internal defect. It was then roughly 
turned and polished and subjected to a density 
determination by the National Physical Laboratory 
at Teddington. The billet used for the weight was 
free from all inclusions and achieved в density of 
21-54 gm./ml., which indicates a high degree of 
freedom from inclusions. 

‘The shape of the final weight is & le oylinder 
with a height and diameter of i dus ciae one 
inch, the under-surf&oo being relieved over its central 
portion, to provide an &nnular seating for the 
weight and to minimize the risk of foreign matter 
adhering to the under-surface when the weight is 
in use. 
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The maas of the weight was required to be adjusted 
within + 0-005 grain (that is, + 0:3 mgm.), which 
h 1 inl velus: 
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known within -+ 0:0002 grain. In addition, a high 
degree of surface finish 1s neoeesary, for any imper- 
fections in the surface are centres of potential 
corrosion and dust location. The 
manufacturer, therefore, is 
surface finish, removing 
of material as the nominal value is approached so 
that correct mass and optimum polish are achieved 
emnultaneoualy. If the correct mass is achieved 
before optimum polish, the surface defecta cannot be 
removed and the weight becomes sorap metal. If 
optimum polish is achieved before correct mass, it 
is difücult and sometimes impossible to reduce to 


is а process ee КЕШ Dy кери, 


[im The painted of ie Pacht duca the 
ng period of AE daa with the ever-present 
necessity of avoiding eS E E E every 
sooond of this time, imposes & oo le strain on 


different density, allowance must be made for the 
different buoyancy effects on the two sides of the 
balance For the adjustment of the Pakistan 
standard, a secondary standard made from an alloy 
of 80 per cent nickel and 20 per cent chromium was 
used as a oounterpoise. This oounterpoise was pre- 
pared, finished and adjusted in the same way as the 
standard and was calibrated for masa and density by 


chromium standard оп a reference balance built by 
L. Oertling specially for the work. The balance was 


capable of indicating weigh’ differences of 0-01 mgm. 
ие! pese da in yan ae At the final 


hours to become stabilized after each adjustment and 
before re-weighing. 

The final certifloation of the weight by the National 
Physical Laboratory records a value of 1800-0007 

ins for the mas, the deviation from nominal value 
being only 0.0007 grain. This deviation is about one 
part in three million and is comfortably within the 
permitted tolerance. 


THE O CHROMOSOMES AND THE 
DISTRIBUTION OF THE DENTAL 
FRICATIVES IN EUROPE 


By R. W. THOMPSON 
University College of the West Indies, Jamaica 

N their well-known introduotion! to genebios, 

Darlington and Mather bring up once more the 
question of the relationship between race and lan- 
guage. Their thesis is that the 64-5 per cent line for 
the О chromosomes (in the 4d—B—O series) coinoidee 
with the boundary which separates those 
who pronounce a TH sound (as in English think 
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and then; AIP notation [0] and [3]) from those 

who do not. Their story is ingenious, as are their 
-maps. Unfortunately, they have simplified 

the issue and arrived af conclusions which we are 

not yet in & position to у жоры с еа 

knowledge. They themselves would & 

retient лы NE ld 

Let us agree with Derlington and Mather's dion. 
tion of TH as a ‘dental fricative’, unvoiced [0] as in 
English think and voiced [5] as in English then. 
Sounds with approximately the same values as these 
exist in other European but are often 
developments from a completely different phonetic 
base. For example, the [0] of Spanish in cielo is 
derived from & primitive k-sound, whereas that of 

thin descends from a postulated primitive t. 

While [6], [3] do not occur in many of the European 

there is no reason for believing that 

normal Europeans have any congenial diffloulty in 

pronouncing them. Children rapidly learn to discard 

myriads of sounds which do not conform to the type 
found in the used by their parente. 

At this point we shall look at the map of Europe 
and see what the position is in several of the areas 
where Darlington and Mather have registered the 
presence of the dental fricatives. 

In the weet, in Ireland it is claimed that the dental 
fricatives are extent. For some reason, West Kerry 
is marked ‘extant variable’. The facta are that this 
group of sounds is absent from popular speech over 
most of Ireland, and only parts of the north-east 
could be labelled ‘extant variable’. Orthography 
often. confuses the layman. Ib should therefore be 
remembered that forms such as stage-Irish ‘butther’, 
‘Pathrick’, ‘murdher’ represent в special group of 
sounds for whioh there is no provision in standard 
English spelling. They are ‘velarized dental plosives’ 
(voiced or unvoiced) and are produced by preasing 
the tip snd blade of the tongue against the upper 
moisors. In the formation of these sounds the breath 
is cut off as in the production of English [t] and [d]. 
In the pronunciation of [0], [3] the flow of breath is 
continuous. The velarized dental ploeives in the 
Zee, of Ireland are examples of Gaelio ‘sub- 

. Children of Insh parentage, born in 
London, seem to have no diffleulty in pronounoing 
[0], [3] in the English manner. One feels that the 
children of those who ‘could not frame to pronounce’ 
the word ‘shibboleth’ (Judges, xii, 4-6), if taken 
early enough, could have been taught to palatalize 
initial s in spite of the arrangement of their chromo- 
somes. 

Turning again to Spain, where orthographio с 
(before e and $) and z = [0] in the standard 
we see that the phenomenon has not yet covered the 
whole country. Throughout Catalonia and Valencia 
in the east, the mother-tongue of the people shows 
с, в = [s], [s], respectively. Yet when Catalans or 
Valencians are obliged to speak the national language 
in the school or upon official оооввіопв they are quite 
capable of pronouncing the o and the s in the 

i Castilian fashion. In the south of Spain both these 
eae are unced somewhat like an English [a] 
in many districts, although written s is sometimes 
rendered as [0]. Which means that sí senor may 
sound like thse thenyor. Now so far as the relationship 
between the use of [9] and blood group genes is con- 
cerned, in Spain we must realize that (according to 
the recent researahes of the late Amado Alonso") the 
final passage of earlier ts and ds (written c, ¢, s) > 0 
was not complete in eifher the dialect of Castile or 
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in the national language untal the late sixteenth 
_ century. By about this same time these sounds had 
pages to [a] E ATTIC, Aethai Враш, wadin the 

udæo-Spanish of the шш of the Jews 
Seld Бу E d Isabella in 1492 and 
ect ote ins Матиш ond cle 
Are we not justi regarding the apparent 
coinsidenoo of linguistio and пой phenomena as 


"Portugal а lies beyond the 64:5 line and 

arlington and Mather the only traces 

SEU MO bond киришине In one they 
‘tlaim that it disappeared before 1000 в.о. and in 
the other it is said to be ‘extant variable’. Yet the 
facts speak differently. In peninsular Portuguese 
intervodalic d is often pronounced [8] as in the other 
i io and dislects. 

In the Greek of Demoethenes* the group x, 6, Ф 
was pronounced [kA], [th], [ph]. In modern Greek 
(and, mdeed, from early in the present era) they 
have the following valuea: x — something like the 
- two chief ch sounds of modern German; 6 = [0]; 
Ф = [f]. One asks if before the passage of t + A > [0] 
the 4B/O blood group genes fought a bloody under- 
ground battle in the bodies А 

‘The fundamental question is whether or not any 
race i$ mcapeble of or averse to pronouncing any 
given sound. From my own experiance in various 
countries, such a theory cannot be proved. Here in 
Jamaioa, when I listen in on the radio I cannot 
tell if the speaker is black, white or of mixed race. 
In Jamaica the educated black or brown man will 
say ‘think’, ‘the’, ‘then’ aa easily as an Englishman. 
The -white farmer says ‘dis’, ‘dat’, ‘dese’, ‘dose’, 

‘tink’ just like hia dark neighbours. The 
black man says ‘tink’ because his father did and not 
beoause af a certain arrangement of genes. The first 
of his ancestors to speak a kind of English, 
Е M t 
в ї- or a d-sound, the кзз и окы ood 
find. In the same way, a Frenchman or a German 


‘zose’ for ‘this’, ‘that’, 
re as ER aug Gee T 
somes. Indeed, if he were to allow his children to 
еши ш тораш Be кшш Dar ee тае 
no more cult for them to pronounce in the 


English way than for an English child, reared in 


Franoe or Scotland, to say “de bon v» blanc” or ' 


“Ара a braw, bricht, nnumelicht nicht, the nicht’. 
^ ‘We admit that the speech organs of various races 
vary in ahape, as does the texture of the hair, the 
colour of the skin or the form of the lipe or nose. 
The only influences these variations d have on 
the production of speech is on ‘timbre’, and even 
this, as may be inferred from my remarks above, is 
not sighifloant over the radio. 

Finally, it does not seam that any valid oon- 
clusions oan be drawn from the apparent coincidence 
of isogenic lines for blood and 
isophones for the distmbution o = [0], [3] in 

n Gis Halt o£ car resend kuowledas of case 

and ical phonetics in that continent. Most 
linguists will continue to feel that human environ- 
mentis a more powerful influence on language than 
heredity. 

` 1 Dartington, C. D., and Mather, K, “The Hlements of Genstics”, 
; $59 (1049). ) 
Alonso “Retudios Temas hispancemerioance 

АС 1008) Linghistioos” ( 
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MEASUREMENT OF RHODOPSIN 
IN THE LIVING HUMAN EYE 


By Da ҮҮ. А. Н. RUSHTON, F.R.S., 
and Ок. Р. W. CAMPBELL 


Department of Physlology, University of Cambridge 


known to be the chemical basis of scotopic 
(twilight) vision, and ite bleaching and resynthesis 
have generally been held to underlie the phenomenon 
of light- and dark-adaptation. It has never been 

le, however, actually to measure the rhodopein- 

in the living human eye, except for the in- 
cidental observations of Brindley and Willmer!, who, 
however, were unable to avoid rapid bleaching of 
the pigment by the light used to measure it. 

In order to work at substantially lower luminanoe- 
levels, a photocell technique has been developed. 
Sucoeesfal applioations*-* of the method to the 
саф and albino rabbit (where the back-reflexion of 
light from the eye is strong) encouraged us to pro- 
ceed to the far more difficult case of the human eye, 
and we now appear to be able to measure changes 
in the rhodo Ro lial quill ui uote. Of aban 
5 per cent of the: full dark-adapted amount, each 
measurement taking 5-10 sec. to make. 

Light from a bright source passes through 4 
rotating colour-wheel so that the light transmitted 
is alternately orange and blue-green (Fig. 1). This 

bees duvdpli a Dole оа аак of a coveralip 
Bids foamed ponite comes na dU pote Light 
reflected from behind the small ilhmimated patch of 
retina passes back through the dilated pupil and, 
after reflexion m the mirror, is focused upon the 
cathode of a photomultiplier cell (type 931 А), the 
output of which givos the signals alternately for 


upon the shaft of the colour wheel Condensers 
connected to the grids of two cathode followers act 
ag reservoirs for the levels of the two signals, and a 
galvanometer across the cathodes gives a null 
Indication when tho levels are 

Nearly all the light the photocell has 
passed twice through the rhodopsin of the retina. 
This will scarcely affect the aoe signal віпое 
rhodopsin is nearly transparent to orange light, but 
it abeorbs maximally in the blue-green, so a change 
in the rhodopsin density will upeet the null balance 
of the galvanometer. This may be restored by a 
corresponding change m the position of a purple 
wedge in the path of the incident light. The amount 
of purple wedge added is proportional to the amount 
of visual purple lost, which may thus be read directly. 
The technique is seen to have the usual advantages 
of a null method; it is relatively unaffected by 
changes of light войгое, of signal amplification and of 
small eye movements, though all these’ have been 
kept ва steady вв practicable. 

If a fairly bright light is shone into the eye, 
thodopam is bleached, at first quickly and later more 
slowly as leas arid leas pigment remains to absorb the 


‘ light. Fig. 2 shows this curve measured in terms of 


the. setting of the wedge. There are four different 
experiments: O and x show the bleaching of a 2° 
ares of the retina 20° temporal to the fovea (the two 
experiments were similar but were ormed three 
days apart to show the degree of repeatability) ; 
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experiments € and — were similar, bub the areas 
measured were the fovea and the blind spot, respect- 
ively. The aotual level of the plotted results is 
arbitrary ; what is signifloant is that there is no 
bleaching in the fovea and blind spot. They are the 
only areas in the retina devoid of rhodopsin and they 
are the only places where we have found no bleaching. 
This leads us to believe that it is the bleaching of 
rhodopsin that we are measuring; the spectral 
sensitivity also corresponds to what would be 
expected from the bleaching of rhodopsin‘. 
The sensitivity has been measured by finding the 
bleaching-rates m lights of different colours. As is 
well known, the scotopic visibility of any colour 


Displacement of purple wedge 
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corresponds very closely to its 
power of bleaching rhodopsin. So 
the subject (W.A. H.R.) first 
matched the various coloured 
lighta under scotopic conditions, 
and then his retina was bleached 
by exact multiples of these 
matched intensities (some 10% 
times as strong). Each colour gave 
tbe same rate of bleaching within 
20 per cent ав measured by the dis- 
placement of the purple wedge, 
though of course the orange light 
appeared enormously brighter 
than the blue due to the ‘activa- 
tion of the cones. 


Rhodopsin-Level and Visual 

` — Function 

It has been widely held that a 
principal cause of light adaptation 
is the bleaching away of rhodopsin. 
во that only & small fraction of 
the pigment remains to absorb the 
necessary quanta. Among many 
who have opposed this, Granit 
ei al." have not found the ex- 

correlation in animals’ eyes.  Baumgardt* 

calculated that insufficient quanta are absorbed . 

to produce significent bleaching at the low lummanoes 
where the bleaching hypothesis was often used, and 
Rushton and Cohen’ showed кє ашны that 
some fifty-fold change of threshold was produced by 
lees than 2 per cent bleaching of rhodopsin. This 
latter experiment has recently been repeated and 
confirmed by Wald and Hubbard!*. 

All this work gives an upper limit to the amount 
of bleaching le by assuming that no regeneration. 
occurs, for there has been no reliable way of estimating 
the rate of regeneration. The present technique 
allows us to measure the rhodopsin-level directly and 
rapidly in various conditions of illummation. Work up- 
on the kinetics has only just begun ; but the following 
resulta are at once apparent. (a) The rhodopsin- 
i rief 


return of the rhodopsin-level to ita full concentration 
follows &n exponential curve with half-return con- 
stent of about 7 min. (o) 
illuminationg there is not more than 10 per cent of 
the rhodopam bleached when equilibrium is reached. 
This seem to establish that unless fairly bright 
photopic illumination is used, there is no appreciable 
in the density of retinal rhodopein. Thus 
in visual sensitivity cannot be due to an 
alteration in the ahanoe of & quantum being abeorbed ; 
it must be entirely due to a change in the effioacy of 
the quantum when it is absorbed. 


HL, J. Pkyriol., 117, 47P (1968), 
Pub. Inst, Blofisioa, Rio (1088). 
‘Acts 


, J. Pkyrtol , 188, 26P (1054). 
J. Physwl., 98, 31 (1039) 
instr., 29, 661 (1960). 
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LETTERS TO THE EDITORS 


The Editora do not hold themaeloss responsible 


for opinions ора бе шр 
Кожент taken: о оз ыш 


Infra-Red Spectra of Coals 


Ix the past, the infra-red spectra of solid materials 
which cannot readily be dissolved or prepared in 
very thin sheets have been determined by the use 
of suspensions of the subetanoes in liquid paraffin 
(‘Nujol’). We have reported spectra of some ooals 
obtained in this manner’, and observed that prolonged 

is necessary in order to reduce the loes of 


with potassium bromide to give & translucent disk, 
and we have found that careful prelimmary grin 

GP the ebal and ees: АД ‘of the conl ып 
potassium bromide are of considerable ipae: 
The influence of grinding time has been determined 
by preparing di after milling 0:3 gm. coal for 
measured intervals of time in a high-speed miniature 
bell-mill. Fig. 1 shows the spectra of an anthracite 
milled for 5, 18 and 20 hr. It will be noted that after 
5 hr. milling, the general level of absorption is high ; 
after 18 hr., radiation scattering by the coal particles 
. is high from 8,500 to about 1,500 om.” but the 
- general level of absorption is lower. After 20 hr., 
the general level of &beorption shows little further 
E ва RM MR rere de EMI 
. frequency end of the spectrum, a 

Bergmann has recently * ooal 

tained by this method; but there is evidence that 
scattering is still appreciable in the region 3,500- 
2,400 om.-* although tbe level of absorption 
. is low. This is probably to insufficient grindmg 
of the coal sample. 

In examining a series of coals, we have consequently 
adopted the policy of milling each for such time that 
further milling oed no change in the spectrum ; 
in the case of anthracite, the time involved was 
20 hr. whereas for a bituminous coal 5 hr. was 
sufficient. Fig. 2 ahows the spectra so obtained fram 
five coals, each predominantly vitram, of ash content 
- leas than 1-5 per cent, covering the range from class 
100 (anthracite) to class 900 (bituminous), The spectra 
were recorded on a Grubb—Parsons infra-red - 
meter using & sodium chloride prism. A de in- 





Fig. 1. Infra-red spectra of anthracite and effect of milling-tims 
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Fig. 3. Infra-red spectra of coals of different rank 


terpretation of these spectra will be reported elsewhere 
in due course, but a few general observations follow. 
The sample disks of all the coals contain the same 
amounts of coal and poa bromide (weight of 
disk 850 mgm., thickness 

of disk 1:5 mm., coal 
percentage 0-5) and the 
spectra may be compared 
one with another on a 
reasonably accurate quant- 
itative basis. This rep- 
resents a considerable im- 
provement on the ‘Nujol’ 


only qualitative. 

It may therefore be 
stated that there is little 
variation in the 
level of absorption 


level of absorption‏ ا 
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rises with the carbon content, has previously been 
made**, on the evidence of spectra derived from 
‘Nujol’ mulls. It now appears that what was inter- 
preted as & high general level of true absorption in the 
anthracites was actually a high degree of scattering, 
caused either by madequate grmding or by sub- 
sequent aggregation of particles in the suspension. 

The regions of the spectra about 2,850, 1,450 and 
1,870 em.-1, which are obscured by the paraffinic CH. 
absorptions from ‘Nujol’, are now obeervable. On 
the other hand, we have found it necessary to record 
the spectrum fairly soon after в ‘disk 18 made, because 
disks which have been stored for some time show 
additional absorption peaks at 1,110, 1,043, 997 
and 918 «m.-!, the intensities increasing with time. 
The cause of this phenomenon 18 bemg sought. 

Thanks are due to the National Coal Board for 
permission to publish this communication. 

R. R. Gorpon 


No 4441 


Stoke Orchard, Glos. Ос. 8. 


1 Gordon, Adams and Jenkins, Natures, 170, 817 (1952). 

*Sohledt and Reinam, Z. Naiwrforsoh , 76, 270 (1953). 

* Вытмоп and O'Donell, J. Amer. Chem. Soc , 74, 1805 (1952). 

‘Bergmann, Husk, Karwel and Luther, Bremaaoff-Ohem., 35, 175 
(1054) 

з Carnon, Neture, 171, 308 (1953) 

* Brown, Bull. Brit Ooal ПШ. Res Amoc., 17, 449 (1953). 


Heats of Reaction during Carbonization as 
deduced from Temperature Surveys of a 
Coke Oven 


METALLURGICAL coke is made by carbonizing coal 
in an oven that oonsisis easentially of two heated 
walls spaced some 40-45 am. apart. Coal is charged 
into the already heated oven, and the isotherms in 
the qoal are found to be substantially pairs of planes 
parallel to the oven walls. With the passage of time, 
both componenta of any pair of isothermal planes 
will advance through the charge to the centre of 
the oven. As the dimensions of the walls are large 
with respect to ther spaomg, the system may be 
regarded for the purpose of analysis as one-dimensional 
and, 1f the thermal properties of the charge are known, 
the temperature distribution at any time should be 
determinable by solution of the one-dimensional case 
of the heat-flow equation. 

This was attempted for the case of a 10-cwt. 
experimental coke oven charged with three different 
coals. Temperature histories were recorded for 
different points across the oven, and the thermal 
papanie of the coals used were meesured in the 

bor&tory. Thermal conductivities showed large 
ohanges with temperature (Fig. 1), but the product 
of density and specific heat showed only relatively 
small (10 per cent) changes during carbonization. 

Numerical solution of the heat-flow equation using 
the experimental data would have been exoeedingly 
tedious, во an analogue method of solution due to 
Liebmann! was used. In this method time is treated 
in iterative steps, the solution over each time-interval 
being obtained from an electrical resistance analogue 
in which the electrical parameters (conductance, 
voltage, etc.) are adjusted to correspond to the 
values appropriate to the thermal parameters (oon- 
ductance, temperature, ete.) for thas step. ў 
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It ıs found in all cases that the calculated 
tures are first higher. but later lower, than those 
observed experimentally, the change-over occurring 
at about 740? C. Theee discrepancies are larger than 
can be explained by gas convection or radiation 
effects in the coke oven, and are believed to be due 
to the carbonization process being on the average 
endothermic below & temperature near 700° O. and 
exothermic above this temperature. To estimate the 
magnitude of the heat abeorption/liberation, the 
analogue computing technique due to Liebmann is 
sufficiently flexible to be used in reverse. The com- 

was made to follow the observed temperature 
ries and note was taken of the heat abeorption/ 
fee es tad aie ted in order to make 
it do this. A typioal result of such в calculation for 
& rate of heating of 3 deg. O. per minute is shown in 
Fig. 2. It was found that heat is abeorbed in the 
range 150°-700° O. Of the three coals tested, Park- 
gate 6 absorbs 820 ов]. per gm., Dinnington absorbs 
170 cal. per gm. and Waterloo absorbe 780 ов]. per 
gm. Above 700°C. all three coals are exothermic, 
releasing some hundreds of calories per gm. between 
700° and 800° C. The calculation could not be carried 
beyond 800° С. o to diffleulties in experimental 
teohnique, but two of the cols (Parkgate б, Din 
ton) &re known to be still exothermio above 900 900° ©. 
This was seen from the experimental temperature 
surveys, which show that at about 900? C. the tem- 
perature throughout the oven becomes uniform, and 
at this point the temperature at the centre is still 
ring above that of the outside at a rate of about 
0-8 deg. О. per mim, eventually becoming some 
50 deg. hotter than the walls. 

I wish to thank the Director General of Research, 
National Coal Board, for permission to publish this 
communication. The views in ib are my 
own and not neoeesarily those of the Board. 

D. J. MILLARD 

Central Research Establishment 1, 

National Coal Board, Stoke Orchard; 
Cheltenham. Ang. 18. 


1 Tasbmann Brit J. App. Р, A 105 (1089); and ee 
Pra eee рр, ү, deed Dh eer an 
Mechanical RHugineers 


оге бе jomily by the Institution of 
and the American Society of Mechanica] Hngineers 


‘Reaction Time’ of Cast Trinitrotoluene as 
а Function of the Rate of Charge Cooling 


For charge diameters greater than 1 in. the 
detonation velocity of ‘confined’ T.N.T., that is, 
T.N.T. cast in metal tubes, increases only very 
alightly with increasing charge diameter, indicating 
& very short reaction-time (~10-* sec.) for the 
primary decomposition process of this explosive. 
The tal resulta already reported! suggested 
that this small change might be aasociated with the 
existence of the ‘surface chilled’ layer which would 
be present in all heavily confined charges and would 
vary little in character with changes in charge 
diameter. It was decided, therefore, to re-in igate 
the velocity — charge diameter relationship for T.N.T. 
under conditions of charge cooling such that very 
different degrees of surface chilling were operative 
during the initial solidification phase. 

The T.N.T. was cast in heavy seamless copper 
tubing with internal diameters of lj m., 2 in. and 
3 in. using the following two casting techniques : 

(1) Ordinary ‘clear cast T.N.T. Molten T.N.T. в 
105° О. was poured into the cold pasing and allowed 
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to cool without in tion at room temperature. 
оша па Gh рн д Жел PR 
solidification could be dispensed with but cavitation 
effeota avoided. 

(2) Ordinary ‘clear cas? T.N.T. жу heated cases— 
slow cooled. The casings were first heated to 80- 
85° О. in в large steam-heated vessel. The T.N.T. 
at 105° C. was then poured in so as to fill completely 
off, the veasel covered and the charge then allowed 
to cool. Because of the large heat capacity of the 
containing vessel, oboling was very slow, complete 
solidification iring 4—6 hr. 

The degree of oonfinement (S) was maintained 
constant at the various diameters (S = 3-10- 
8-28 gm.[Bq. om). Two velocities were measured 
on each charge over 30 om. intervals using the 
Deutriche! method, commencing at distances of 
10 cm. and 20 om. from the initiated end. This 
staggering of the timing intervals afforded a rough 
check on the stability of the detonation velocity along 
the The resulta obtained ате summarized 
in Table 1. 


Table 1 

















A muoh greater scatter among individual results 
was evident with the alowly cooled. charges, as might 
be expected since uniformity of orystal size and 
orientation are more difficult to ensure from one 
charge to the next. 

If de is the observed detonation velocity and R the 

noe ira of 1/U* against 1/R are сарогоз. 
ius t or both cooling rates, and on the 
of the theoretical treatment of Jones and Stickland* 
the slopes of these linee lead to eetimates of the 
effective reaction-time for the two types of charges, 
that ia, to the time occupied by the decom- 
position process that determines the extent to which 
lateral energy loeses may occur, and hence the de- 
tonation velocity. The slowly cooled charges show 
a ten-fold morease in reaction time. The two lines 
obtained in the present experiments are but two 
representatives of an infinite number of possibilities 
between oertain limits. Theoretically, these two 
limits are on one hand liquid T.N.T. in which the 
‘crystallites’ are of molecular dimensions, and on the 
other hand & charge consisting of a single large 
crystal, in which case the reaotion-time would prob- 
ably be so long that the term detonation would no 
eine ы инн, 

It ia well known that the gram size of T.N.T. 
increases with decreased rates of cooling, and while 
the poesibility of changes in crystal orientation must 
be borne in mind, in the absence of any direct evidence 
to show that such changes may significantly affect 
the velocity of detonation, it seams logical to relate 
the changes in reaction-time to changes ш grain-size, 
the reaction-time decreasing aa the internal surface 
is increased. 

It appears that in oast-oonfined charges there ia 
at the surface a fine-grained outer layer with a higher 
intrmsio detonation velocity (that is, shorter reaction 
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time) than the core. The situation is somewhat akin 
charge of cylinders of 
different tonation velocities. The detonation 
ee н ескш е 
the highest detonation velocity, and whe the high- 
velocity component is on the outside or the inside 
it will still be the rate-determining factor for the 
charge ва в whole. In the case of confined charges, 


be of ап intermediate character; but it will be out 
of all proportion to ita sire because it is the high- 
velocity component. 

The dependence of reaction-time on grain-size in 
the case of cast explosives has an important bearmg 
on the various theories put forward to account for 
the initiation of the decomposition at the detonation 
front. It is in scoord with the hypothesis of hetero- 
geneous explosive decomposition involving a reaction 
between в gaseous and в solid phase, the major p 
of the reaction оле шоа of the 
by the hot gases arising from eg ана 

1овіуе 

e acknowledge our thanks to the Chief Sciantist, 
Ministry of Supply, for permission to publish these 
resulta. This work was carried out during the latter 
years of the Second World War. 
W. M. Evans 
Department of Atomic Energy. 
T. C. Твлытин 
Wool Industries Research Association, 
Torridon, Headingley, Leeds. 
Aug. 18. 
1 Tranter, T. O., Nature, 1M 81 (1954). 
; Derirabe, CH дөм. Sel, Parin, 148, 041 (1000). 
* Jones, EL, and Bückiand, Ministry of Bupply unpublished report. 


Oxidation Changes In Natural Iimentte 


МАСАТА has discussed the occurrence of three 
magnetic componenta of the Haruna and Asio rocks 


laboratory. We have been investigating the impure 
ilmenite concentrate obtained as a by-product in the 
winning of rutile from beach on the east coast 
of Australia. 

This concentrate may be refined magnetically to 
tio fraction (containing mag- 
y magnetic materials and oom- 
prising about Ber cont by weight of tho total 
concentrate) toge with fractions of weakly ferro 
Magnetic materia] closely related to ilmenite which 
have volume magnetic susceptibility in the range 
0-4 x 107 to 1-1 x 10° o.a.s.v. at low паш 
fields. This variation in Шбу is associa 
with & variation in apparent to ferrous iron 
ratio, the range being 0۰40-0۰65, while the titanium 
(TiO,) content is within the range (50 + 2) weight 
but Manganese is present to about 2 per cent 


When any magnetio fraction of this ‘ilmenite’ is 
heated in ar at a ture in exoees of 600° and 
below 800° C., a роса 
which the apparent ferric to 


produce a 
sri dign 
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0.4.8.0., aboar ais lih oF that fox c йй ai 
of natural magnetite. 

Observations have been made of the crystal 
structure алй magnetic of this ‘magnetic 
ilmenite’ derived from t magnetic fractions 
of the original ilmenite, and no signifloant variation 
has been noted. Debye—Scherrer X-ray photographs 
were made for & particular fraction of the ilmenite 
and for the ‘magnetic ilmenite’ derived from 


due to rutile. No difference has yet been noted 
by mineragraphic examination of the two seta of 
grains 


The Curie point of the io ilmenite' is 
between 100° and 200° С., and the dependence on 


temperature of the magnetio p is otherwise 
consistent with that for Nagata’s B-componenti?, 


tempers 

of heating will depend on the size of the crystals. 

Prolonged i of the natural ilmenite at 
temperatures іп axcess of 800° C. results іп the con- 
version of the iron to the ferric form. The final product 
is weakly ferromagnetic, and at low magnetizing fields 
the volume magnetic susceptibility is about 0-8 x 10-* 
0.4.8.0. The Debye-Soherrer X-ray pattern may be 
resolved into a set of rutile lines and & set of lines 
due to а tetragonal orystel with lattice parameters 
a = 4-861 A., o = 0:625 A., cja = 1-863. 


we wish to acknowledge the guidance of Prof. C. J. 
Milner. 


C. Е. Cunnow 
L. б. Panay 
School of Applied Physics, 
New South Wales University of Technology, 


Sydney. 
Aug. 20. 
1N T Ki i 1981); (b) 1 1953): 
т) ature, 160, 704 (1051) ; (b) 173, 630 (1053) : (о) 17 


Flow Potentials in Hyaluronate 
Solutions 


RaecwwrLY, it was found in this Institute! that 
solutions of potassium hyaluronate give elaatio recoil 
when examined i 


hyaluronate ions, which presumably form & -work 
all through the solution, knitted икт by hydrogen- 
bond cross-links and adhering to the рівав wall. The 
potassium ions are obviously more free to move, but 
in flowing, ав soon as they tend to run in advanoe of 
the negatively charged hyaluronate polyions, a poten- 

tial must arise to preserve electroneutrality 
In connexion with another recent finding in this 
Institute, that the endolymph of the imner ear in 
sharks contains a fair amount of hyaluronic acid’, 
the possible occurrence of such flow potentials in 
hyaluronate solutions opened up an interesting 
ility to account for the miorophonio potentials 
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U-tube in which a column of 0-5 per cent hyaluronio 
acid solution could be moved by gentle suotion and 
blowing, the potentials between silver — silver chloride 
electrodes dipping through the two surfaces were led 
to the symmetrical d.o. input of а cathode ray 
oscillograph (OSG 41, Radiometer, Copenhagen ; 

mipedanoe 1 MQ). 

this way кү of 6-10 mV. were obteined, 
positive at the advancing surface and persisting until 
the liquid is allowed to return towards ita original 
position. In special cases much higher potentials 
(20-25 mV.) were found: namely, at the first dis- 
placement after filling with fresh solution, and when 
after blowmg out the bulk of the solution we filled 
the tube with water, which slowly dissolved the 
adsorbed film. With pure water, and also with a 
10 рег cent gum arabic solution, potential shifts 
during the same manipulations were equal to or less 
than the noise-level of 1-2 mV. 

A more detailed study of the potentials is planned, 
and we also hope in a later publication to give a 
detailed discussion of the signifloance of these 
potentials in connexion with the function of the 
inner ear. 

We are indebted to the head of this Institute, 
Prof. J. A. Christiansen, for his mterest in this work. 

C. E. JENBHN 

JenGHN KOHFOHD 

Тнови VILSTRUP 
Unrversitetete Fysiak-Kemiske Institut, 


Sept. 2. 


1 Jensen, С. B, and Koefoed, J, J. Оой. Set, [9, 400 (1954) 1. 
з Boott Blair, G. hr « al., Biochem. J., $8, 1039 (1941). 
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ewer ds and Bray, C. W., Pros, U 8. Nat Aosd. Sei, 18, 344 


Protective Effect of d,l-a-Octadecylglycerol- 
ether in Mice given Total y 
X-Irradiation 


BANDLHR! claimed that the protective factor against 
benzene poisoning found in yellow bone marrow is 
batyl alcohol or one of its esters. Since batyl alcohol 
is found in thoee organs which are said to contain a 
- humoral factor that rotects animals against the 
acute phase of irradiation injury’, the following 
experimenta were carried out. Sixty adult white male 
mice of an inbred strain (16 years) were irradiated 
with а therapeutic X-ray machine, 165 kY. 
15 m.amp., filters 0:5 mm. copper + 1 mm. alum. 
inium, target distance 60 om., irradiation time 
25 min., total dose 750 r. (air). Two hours after the 
end of the irradiation, thirty animals chosen at 
random were given 0:1 ml. of peanut oil subcutan- 
eoualy, the others the same volume of peanut oil 
containing 2:5 mgm. dl-batyl aloohol per ml. These 
injections were repeated every second day until 
1:75 mgm. of dl-batyl alcohol or в correspondmg 
amount of the solvent had been administered to the 
animals. The 80-day letbality for the animals 
treated with batyl alcohol was seventeen out of 
thirty and for the controls twenty-six out of thirty. 
The difference is statistically significant (P < 0-01). 

I have tried to find the optimal dosages for the 
synthetic alcohol and then for the naturally occurrmg 
alkoxyglycerol esters. From these experiments 16 
oan. be concluded that in certain circumstances both 
these agents have & beneficial therapeutic effect on 
irradiation injury in mice; overdosage, however, 
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Increases the lethality. Further studies are in 


VoL, 174 


progress. 

Simultaneously, but independently, Brohult e£ al. 
[following communication] have studied the effect of 
alkoxyglycerols in the treatment of leukopenia 
caused by irradiation. 

T. EDLUND 

Institute of Pharmaoology, 


1 Sandler, O. H, Ada Melos Sond ` Supp 225 (1940) 
Sik Congdon, Oh. O., "Annual Review of Modine”, 5, 


Alkoxyglycerols in the Treatment of 
Leukopzenia caused by Irradiation 


Durma irradiation therapy the blood-forming 
tissues are subjected to & great strain. At first this 
becomes noticeable in the form of a decreased white- 
cell count. This le ia sometimes Decessitates 
an interruption of the irradiation therapy ала 
consequently the time of treatment of the patient 
i longed. 

ince the autumn of 1953, we have admunistered 
per os a-alkoxyglyoerol preparations to some patients 
treated with rrradiation. The alkoxyglycerols and 
ыг their esters are present in the lipide of 
several animal organs. One of the alkoxyglyoerols, 
namely, Баёу1 alcohol, is found tn, for example, bone 
marrow fatl, it forms part of the 'non-esponijflable' 
spleen lipids’, and in the red oells*. It is also found 
in the liver lipids, and icularly m the liver lipids 
of sharks. Ite presence tn the red ocells and in blood- 
forming organs is noteworthy. 

The idee of administering extracts of erythropoietic 
tissues in disorders in the ietic process is 
not new. Thus Marberg and Wiles‘ reported that the 
non-saponiflable portion of yellow bone marrow fat 
from cattle was effective in the treatment of agranulo- 
eytoms and leukopenis. Later Sandler’ studied the 
erythropoietic effect of yellow bone-marrow extracts 
as well aa batyl alcohol.” Sandler states that a definite 
response in the retaculocyte count was obtained when 
betyl alcohol was administered orally to normal 
subjecta. 

We examined the effect m 1952 of giving the non- 
saponiflable portion of bone fata per os to some cases 
of leukemia in children. We then continued with 
other preparations containing &lkoxyglyoerols and 
their esters in the form of oonpentrates. These 
concentrates had a higher potency than the bone- 
marrow preparations. The observations from some 
of these cases form the background of the experi- 
ments reported here. 

To patients suffering from irradiation leukopenia, 
ر ا‎ esters were administered per os while 

the irradiation was contmued. Во far thirty-six cases 
have been studied. Of these, twenty-five responded 
to the therapy by an immediate increase in the 
white-oell count. In nine cases there was no further 
decrease in white oells after starting therapy. 
Only two oases showed a continued decrease in 
leucocytes. 

A striking effect is illustrated by the following 
observations during the treatment of a nurse who 
had been occupied in radium therapy for some years. 
She had for more than a year a white-cell count of 
about 2,000 and was treated for five days with an 
alkoxyglycerol ester concentrate per os aa the only 
therapy. Already after four days a white-cell count 
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of 3,600 was reached. After withdrawal of medication, 
this level was maintamed for flve months with only 
one additional four-day treatment. A third period 
of four days of therapy followed after five months 
and resulted in a white-cell count of 4,200. Treatment 
for & few days obviously maintamed the white-cell 
count on & normal level for a long period. 

We thus conclude that treatment per os with 
alkoxyglycerola ва well as their esters is a promising 
therapy against leukopenia caused by irradiation. 
The alkoxygiyoerole might also give в more general 
protection of the blood-forming tissues against 
mradiation damages. A more detailed study of this 
subject, as well as of other effects of the alkoxy- 

elsewhere. 


tly, Edlund has 

studied the protective action of betyl aloohol on 

irradiated mice [see preceding communication]. 
Автвір Bro 


HULT 
Radiumhemmet, 
Btockholm. 
JOHN HorwBHnG 
Е toriet LKB, 
Äppelviken, Sweden. 
Aug. 27 Е 
` Holmes, Н. N E. H, Geiger, W. Kornblum, N., and 


B. 
Boon, 62, 2607 (1941). 
‘пене Y. Кашка, L, and Stan, P., Hebe, Chie. Acta, 96, 9353 


* Holmberg, J. (unpublished, 195%). 
^ Marberg, О. М. and Wiles, О Ha дөй Int. Mak. 61, 406 (1986). 
1 Bandler, О. L, Ааа Modica Scand., Bopp. 225 (1949). 


Exchange of '4C-Glucose-I-phosphate 
with Uri лере by the 
enase System 
Vies ee aberit эшо 1 
and 2, has been proposed! for the enzymatic trans- 
formation of galactose-l-phosphate into glucose-l- 
phosphate : 


Gel-l-P + UDPG e G-1-P + UDPGal (1) 
UDPGal e UDPG (2) 

Reaction 2 has been experimentally demonstrated}. 
Kalokar e£ al.* have recently reported as evidence 
for the occurrence of reaction 1 the formation of 


diphoep f galactose-1- te 
consumed, these two oo ds are in 
with diluted is extract. 

If the mechanism is correct, inoorporation 
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partially purified yeast preparation 
Dod и nod of Deer ee GL on o Iob d 
was used. !*O-gluooes-0-phoephate was precipitated 
as barium salt, which was then dissolved and re- 
иерин иш таса апа ен. А 

id of reducing power and inorganic phosphate 
was obtained. 

1O-gluooee-0-phoephate and uridin hate- 

glucoge were inoubated with Mam. S. 


in Table 1. 
The reaction was stopped by addi 
mixture four volumes of aloohol and 0-02 ml. of 
M a&oetio acid pi gres The protein itato was 
centrifuged and washed twice with 70 per cent 
aloohol. Supernatants and washings were mixed and 
the resulting solutions evaporated in vacuo to dryness. 


"The residues were taken up in distilled water, de- 


posited оп а sheet of Whatman No. 1 filter paper, 
and chromatographed with the acid ethanol-am- 
monium acetate solvent. Areas on the carry- 
ing the equilibrium mixture of uridi osphate- 
glucose (75 per oent) and uri hoe hale. 
galactose (25 per cent) were located by ultra-violet_ 
light and eluted with distilled water. The amount 
of this rium mixture in the samples waa 
d i by measuring the absorption of an aliquot 


evaporated on an aluminium disk, with a thin mica 
end-window Geiger-Müller tube and a "Iracerlab' 
sealer. Ав is shown in Table 1, after 30 min. of in- 
cubation, the radioactivity of glucose-6-phosphate 
was equilibrated with that of the above 


mixture. The small amount ‘of radioactivity found 
in the latter incubated without uri hosphate- 
glucose must be due to the of amounts 
of this compound in the 


extract. 

When in the experiment described in Table 1, 
1O-głucose-8-phoephate was replaced by !*C-gluooee, 
no radioactivity was incorporated into the uridine- 

te-glucose. 

ei al* demonstrated the occurrence in 
8. fragilis extracts of reaction 3, oetalysed by a 
specific pyrophosphorylase, which has been named 
*uridyl transferase’® : 


ТОРО + PP e G-LP + UTP. (8) 


The incorporation of !*O-gluooee into uridine- 
diphosephate-gluoose might alternatively be explained 
by the reversal of reaction (wens uct for 
Goto Mm mide ceo ae oe db 
and adenosine triphosphate", в орын 
by the dialysed extract, this 

not operating. Thea oar sills аге in {усак OD he 

mechanism represented by reactions 1 and 2. 


Table L INOUARATION oF /40-GLUO08E-M-PHORPHATE AND UXIDDIEN-DIPHOSPHATE-GLUDORN WER S. fragitis HITRACT 
Tnoubatson at 87° О. of 0-33 «М of DAP EIL d DELL cso 1.0- dirhoapkato, 0:3 M 
“н gr Б. сз A 











* UDPG added after the enzyme was inactivated 
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procedure was developed for the preparation of the 
equilibrium mixture of galactow with te axon 
and uridine-diphosphate-galactose 
moieties uniformly labelled with oarbon-14. 
Dine is present in the S. fragilis EE. 
^O-gluoose-6-phoephate could be replaced by 
MO.gluooee ad айы triphosphate. The equil- 
ibrium mixture was separated Me bs chromatography 
on Whatman No. 8 filter paper using ethanol — 
ammonium acetate as developer, and was eluted with 
distilled water from the corresponding area and 
rechromatographed .with methanol — formio acid’. 
When this rechromatographed product was ohromato- 
graphed with ethanol — ammonium acetate, ib gave 
only one spot showing absorption in the ultra-violet 
radioactivity. 
I am indebted to the Comisién Nacional de la 
Atémioa of the Republic and to 

Dr. ҮҮ. Z. Haid from the University of California 
for the provision of 140-gluoose used in this work. 
I am especially indebted to Dr. L. F. Leloir for his 
continuous support of this work, and to Drs. О. E. 
Cardini, A. О. Paladini, Н. G. Pontis Videla and J. L. 
Reisig for their helpful oriticiam. 

. This investigation was sup eR peus 
research grant (G-8442) from Nati Institutes 
of Health, United States Publio Health Service, and 
by ‘the Rockefeller Foundation. 

Rath E. Твоооо 
Instituto de Investigaciones Bioquimioas, 
Fundación Campomar, 
J. Alvarez 1719, 
Buenos Aires, 
July 20. 
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`- Alternate Pathways of Glycerol Oxidation 
in Acetobacter suboxydans 


A PREVIOUS publication from this laboratory! has 
тропос in detail the rapid omdation of glycerol to 
ydroxyacetone by resting whole cella of A. 
subovydans 021, at pH 6-0. This conversion proceeds 
more slowly beyond the dihydroxyacetone stage. In 
cell-free extracts with triphenyltetrazolium chloride 
as the electron acceptor, glycerol is oxidized at a 
rate comparable to the oxidation of dihydroxy- 
acetone, with the pH optimum about 8-6. This oon- 
trasting behaviour has been found to be due to the 
presence of two major oxidative routes for glycerol 
oxidation, one phosphorylative, the other ind 
of phosphate, as shown in Table 1. With oell-free 
extracts at pH 8-5, adenosine triphosphate is 
obligatory (in systems) not only for the oxida- 
tion of glycerol but also for dihydroxyacetone, 
glucose, ribose or erythritol. 

The pathway of dihydroxy&oetone oxidation has 
been examined , and found to the 
characteristics common to the Horecker pentose 
cycle’, as follows : (1) Formation of dihydroxyacetone 
phosphate must first take place, either from glyoerol- 
a-phosphate or from dihydroxyaoetone plus 


' NATURE 


On the basis of the exchange experiment, a 


December П, 1954 


Table 1. PHO&FHORYLATIVE AND WON- 
от GLYOMLOL 
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OXIDATION 














асосга тошеп contained 50 


H 60 or 

ammomsthane (tris) at pH 8 amA. 

me U rp M 
was i 

contained In addition 
Tashi) and. жие to 3 ml 
added together with 


40 «mol, т ees ( 


maiora owlm/hr.; for 
extract — atoms oxygen, 


r^g ir ay 
Timo lerra we io cone Qo» (шоу КЧ mund woe dnd 


to permit conversion of per cent of the added glyoerol 
díhydroryaoetons. 


(2) їййуагбхуазеопе » phiephato is 
thro isomerase and aldolase to 
(8) The latter loges one mole 


acid-stable phosphate, presumably fructose-6-phos- 
te. (4) The latter reaches equilibrium with glucose. 
-phosphate as measured by the resorcinol test‘ in the 
reverse reaction ; (5) either of these com: when 
added, is oxidized by triphenyltetrazolium chloride 
and either tri- or di-phoephopyridme nucleotide to в 
material that gives a poartive orcmol-pentoge reaction. 
(8) Ribose-5-phosphate is converted non-oxidatively 
sedoheptulose, trioee and hexose derivatives in 
1 amounts in Table 2. The oxidative oyole 
ia thus ol with an expected R.Q. of 1-0 for 
dissimilation of dihydroxyacetone. This R.Q. has 
been-obtained both m resting celle* and in the present 
cell-free extract. 

The pentose cycle thus appears to operate im toto 
in at least ane microbial system, as well as in animal 
tissues* and plants’. Additional ptive 
for ita presence in yeast® and Escherichia 001699 in 
available, and preliminary observations in this 
laboratory indicate that this of reactions may 
function m wheat smut fundi and pea aphide!*. In 


Table £. Ror BENXAXDOWEK OF BIRBOSN-S-PHOSPHATR BY 
ONLI-FRXN HXTRAOT 





extract and The 
Sing 8 mL o 10 par om Шемей ad. Pentose was ame yod. 
to Mejbaum (ref. 12), 
сне уен a &okl-oysieine reaction (ref. 7), and 
triose-phosphate as phosphate 


omitted. 
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Acetobacter, however, the oyole is overshadowed dur- 
ing growth by the non-phosphorylative oxidation 
described above, which accumulates dihydroxy- 
acetane more rapidly than it oan be metabolized. 
Details of these and related oxidations in this organ- 
jam will be presented elsewhere. 

This work was supported by grants from the 
Nutrition Foundation, Ino., the Rockefeller Founda- 
tion, and the Division of Research Grants and Fellow- 
ships, National Institutes of Health, U.8. Public 
Health Service. 
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Mechanism of the Formation of Red 
Melanin in the Silkworm 


Tua body-fluid of & mutant of the silkworm oalled 
‘Aks-Aka’ (rb), which was discovered by me’, turns 
red when exposed in the air, and the abnormal 
colouring of this mutant was supposed to be dua 
to abnormal accumulation of 3-hydroxykynurenme’. 
I have recently investigated the mechanism of 
formation of this red oolouring material. 

Investigation by absorption and the 
relation of the decolorization to the reduction of the 
red oolourmg material proved that it was not a halla- 


chrome, which is a red substance derived from tyro-* 


sine. Stepwise investigation of ultra-violet absorption 
spectra of the rb body-fluid durmg the course of the 
change of colour indicated that the &beorptions at 
270 mp and 870 ти which are charaocteristio of 
3-hydroxykynurenme decreased and the whole ab- 
sorption curve came to show the characteristics of 
melanin. Quantitative determinations of 8-hydroxy- 
kynurenine in the same samples by the diazo-oxide 
method? also indicated that the decrease of 3-hydroxy- 
kynurenme was parallel with the increase of red 
pigment. 

The amounts of 3-hydroxykynurenine i In the body- 
fluid obtained: by , for example, in rd/rb and 
+/+, were found to be 880 and 38 y/0.0. respectively. 

From the above facta, it will be clear that the 
body-fluid of silkworms turns red as 3-hydroxy- 
kynurenine accumulates in it, whereas it turns black 
if the amount of kynurenine is small. This conclusion 
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was also affirmed by an їз vitro test, in which the 
normal type body-fiuid turned black when exposed 
to air; it turned red when 8-hydroxykynurenine was 
added. 

‘Following up this idea, I have prepared melanin 
dyes of various colours from dibydroxyphenylalanine, 
8-hydroxykynurenine and tyrosmase (potato) ав 


follows : 





+ 
+ 
+ 
+ 
+ 
+ 








` While the morease of dihydroxyphenylalanine 
resulted in a black colour, 3-hydroxykynurenine 
produced a reddish colour. 

Thus the mechaniam of the formation of colouring 
materjals in silkworm oould be explained &ooording 
to the following scheme, and the same mechanism 

can be applied to the formation of egg colour in the 
matinta called ‘pink egg’ (pe) and ‘red egg’ (re). 


ее 


——— К ‘*Dihydroryphenyl- 
acid alanine 
® | *--—w, (white egg 1) 
3-Hydroxy- ——— — 3- Kynurentine 
anthraniho acid 


- + -- w, (white egg 2) 
tyrosinase 
ЕЕ. | 
-Yelow Ней Brown Buck: Black 
(ps) (re) 





Wis cna dox араба are kindly дай (ly 
Dr. K., Ueno, of Dojindo and Co., Ltd. 
Kaoru Dragan 
Prefectural Serioultural t Station, 
Kumamoto, Japan. 
1 Inagami, E., and Budoh, T., J. Seno. Soi., Japan, 93, No 4, 1 (1964). 


J. Serio So, Japan, 38, Ko. 6, 1 (1054). Makmo, K. 
Riabh ity Batoh, Kr ani Pagi, Ks A Nature, 173, 585 


* Inagami, K, J. Serio. Sci., Japen, 83, No. 5, 1 (1054). 


Primycin, & New Antibiotic 


Frox the intestinal tract and the feces of a stram 
of the larvæ of the wax moth (Galeria melonella), a 
micro-organiam producing an antibiotic has been 
isolated. Morphologically, ıt belongs to the Actino- 
mycetes, grows readily and spores abundantly on 
slightly alkaline nutrient agar, potato and 
asparagine agar, with an optimal yield of anti- 
biotic in a liquid medium containing 2—4 per oent 
corn-steep liquor and 1 per cent glucose. At 37° С. в 
surface culture on the latter medium begins to pro- 
duce the antibiotic on the third day, with a maximal 
yield from the sixth to the ninth days. During growth 
the initial pH 7۰4-7۰6 of the medium rises to 8-8-5, 
accompanied by в steady decrease of carbohydrate 
and nitrogen concentration. At the peak of produo- 
tion & rapid lysis of mycelium takes place; but on 
further incubation the antibiotio concentration of the 
medium is pot reduced. 
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The growth of Staph. aureus D. ih sas өй: 
i 5 ml. ossein hydrolysate is inhibited by 
0۰01-0۰03 ml. of the samples taken from surface 
cultures six to eight days old, diluted 1 to 10. 
Submerged cultures give an average yield somewhat 
below this level. On the £ filtrate of fer- 
mentation fluid (pH 3۰5-2۰8), a voluminous pre- 
olpitate ia formed which adsorbs the active substance 
to ite surface almost quantitatively. pee Ора 
may be dried without loss of activity ; 

Suspension is active at concentrations i nets 
per ml. The substance is thermostable. The crude 
product contains 8-10 per cent ash, lipide and other 


| stetivel 
the extraction residue to dry methanol, together with 
considerable pigment and inorganic phosphate im- 
purities, which oan be adsorbed with oolloidal 
aluminium hydroxide. The active substance can be 
separated by adding ether to this partly purified and 
concentrated methanol solution. Solutions of this 
crude product inhibit the growth of 
aureus D. in concentrations of 0-1—0-8 pgm. per mL 
This crude product contains 5-33 per cent ash and 
1:63:05 per oent- nitrogen. 

Further purifloation of this crude preparation was 


micro-crystals when 
methanol-butanol and melts at 166—168° О. with 
decomposition; analysis: О, 58-79; H, 90-56; 
N, 3-63 (Dumas) ; N, 3-58 per oen (Kjeldahl). These 
resulta with 


pio 
329.9 (in methanol). 
characteristic absorption maximum either in the 
visible or in the ultra-violet region. 

Prünyoin is fairly soluble in methanol (2:5 per 
cent), less soluble in higher aloohol homologues, 
sparingly soluble in pyridine, glacial &oetio acid and 
water (50 mgm. per cent) and insoluble in other 
solvents. Its aqueous solution is sensitive to electro- 
уфев, thermostable, surfaoe-active and 
. i In oonoentrated sulphuric acid it dis- 
solves, fret a yellow, then в red oolour. It 
does not uoe Fehling’s solution, does not react 
with aldehyde reagents and gives the Brunner- 
Pettenkoffer reaction. In a pyridine medium i$ can 
be acetylated. The i rae (in. к! substance 
is inactive, but regains full after splitting 
off the acyl groupe. Solutions of the purest product 
obtained so far inhibit the growth of aureus 
Duncan in concentrations of 0-02-0۰06 pgm. per mL 
It has im vitro & bacteriostatic effect on Gram-posi- 
‘tive organisms, both ашаа ыы рше, 
as well as on Myoobaocteria. In this of mag- 
nitude it affects resistant strains too. presence 
of serum reduces its potency to a quarter to a fifth 
e LE Ita activity ie increased at 
alkaline and reduced at acid reaction, with an optimal 
pH in the range 7-6-7-8. In vitro it is non-toxic 
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animal experiments it appeared to be toxic, 
superficial infections of man have been treated with 
4 pa ahemioal aad Liners E оа E 
i biological rimyoin 
is not identical with any M gon le 
А. detailed account of this investigation is to be 
published elsewhere. 
T. Vánvi-NAaY 
J. URI 
Т. BxirÁavi 
Institute of Pharmaoology, 
MENEE of Debrecen, 
Honey: 
"Aug. 1 


Adrenocorticotrophic Activity of 
sia arta t Hormone 
Preparations from tuitary Glands 
Rrwcm it has been claimed recently that adreno- 
oortiootrophio hormone and melanophore-expanding 
hormone are identical, we assayed several melano- 

pituitary glands for adrenocorticotrophio activity. 
The assays were performed according to a modifloe- 
tion of the procedure of Saffran et al.t on melanophore- 


чаны ی‎ eh rege of different potencies 
(respectively 25, 75 a ee oe 


by Stehle* (we 

are indebted to Prof. R. L. Stable for putting hie 

i at our disposal). These tions 

were found to possess relatively little ooortioo- 

D M POS Siete а отыш егин 
the two activities 











The table lists the melanophore-expending and 
ао activities of three melanophore- 


hormone preparations. P l was 
used as the starting material for preparation 2, which, 
in turn, was used to prepare 8. At the three stages 
expanding hor- 
mone, the ratio &drenooortiootrophio and melano- 
activity remains ewentially constant. 
Our results show that potent preperations of 
melanophore-expanding hormone contain only traces 
of adrenocorticotrophio activity, so that it is im- 
possible to oonclude that eae ae ee 
and adrenooortiootrophio activities are entirely 
by the same molecule. The constancy’ of the ratio of 
the adrenocortiootrophic potene to the melanophore- 
expanding activity upon tion does not rule 
out the possibility that adrenocortiootrophio hormone 
is present as an impurity in the melanophore-expand- 
ing hormone preperation, but it also strongly suggests 
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that melanophore-expanding hormone may possess 
PE ADERE а ca ce оро a 


. G. Busy 
лш of Parade." 
oGill University, Montreal. 


M. SAFFRAN 
А. V. BagAnnY 
Allan Memorial Institute of Psychiatry, 
MoGill University, Montreal. 
1 Ваййгап, 3L, and Ba М. J., Endocrinol. 140 (19063). Saffran, 
w., М Soak s, M (m preperaipa) 4” (1958). 


. Therap., @7, 1 ; Oen. 
A detta m ue A Be J. 


Salicyloylhydrazide: a Reagent of Wide 
Use In Organic and Histochemical Analysis 


Рвванмт methods of езде гасы ї ketosteroids 
in tissues are mind as ungatis- 
factory. 2-Hydroxy- qe ici h is the 


ù most introduced for this ригрове, 
yet it oondenses only sluggishly with carbonyl groupe 
and fails to di between aldehydes and 
ketones. А number of phenolio hydrazides have 
since been tested. Of these, 2 : 4 dihydroxybenzoyl- 
hydrazide’ is better in that it provides azo-hydrazones 
of different colours in the ketosteroid group’, but it 


still lacks te condensing reactivity. 
Balicyloylh * is at present under investiga- 
tion, and the resulte now reported may 


Duda SL Куча tri t шлш шыч 
and in other fields. It has been found that the 
aldehydic salicyloylhydraxonea fluoresce brilliantly 
in diverse colours under ultra-violet light, whereas 
the ketonio derivatives which have been studied 
exhibit & uniform dull blue fluorescence. Zinc acetate 
greatly intensifies the ketonic fluorescence, but has 
no appreciable effect on the fluorescence of the 
aldehydic derivatives. A similar but very much 
weaker reaction is obtained with cadmium salta. 
Neither the reagent nor the carbonyl compound 
apaan shows any luminescence at low pH. 
colour and intensity of fluorescence of the 
salicyloyIhydrazones may be further controlled in 
two fundamental ways: (1) chemically, by alteration 
of pH, by treatment with free halogens, and by 
chelation; and (2) optically, by using an instrument 
capable of offering в series of monochromatic beams 
of ultra-violet light of differmg wave-lengths. Pre- 
liminary experimenta, utilizing combinations 
of these two control procedures, indicate that it may 
be possible to devise в system capable of distinguiah- 
ing individual components of a mixture of ketones. 
Investigations have also been carried out to 


determine quantitatively the condensing reactivity 
of the reagent. In a typical dehydro- 
epiandrosterone was со salicyloyl- 


iran a sc E cen eae 
removed by washing with dilute hydrochloric acid. 
The salieyloylhydrazone, in virtue of ite beng в 
phenol was then converted to ап indoaniline by 
Зара it with p-aminodiethylaniline (stabilized 

ith sulphur dioxide), in the presence of periodic 
acid as oxidant. The intensely coloured blue-green 
indoaniline was extracted with ethyl acetate and the 
optical density read in an absorptiometer against a 
blank determination, using a suitable filter. A linear 
relation was found between the optical density and 
the amount of ketosteroid present over the range 
5—50 ugm. 
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Quantitative estimation of ketosteroids by fluori- 
metry of the salicyloylhydrazones is being studied 
in order to achieve an analytical method of a more 
direct and simple character. 

Although salicyloylhydrazide has been investigated 
in the first instanoe as a reagent for use in histo- 

i , the indoaniline reaction for phenols and 


- also the fluorescent reaction of rino acetate with 


salicyloylhydrazones are obviously capable of much 
wider application. 

In general, aslicyloylhydrazide is superior to the 
previous hydrazides I have described's* in respect of 

in condensation, in differentiating capacity 
and in lending itself to colorimetric determination of 
ketosteroids 

The detailed use of the foregoing procedures in 
histochemistry and in relation to the estimation of 
ketosteroids will be the subject of future communica- 
tions. 

I am to Prof. J. Patterson for his guidance 
throughout and to Prof. R. J. Harrison and Dr. 
G. H. Bourne for histochemical facilities provided 
at the London Hospital Medical School. The optical 
experiments were carried out at the National Institute 
for Medical Research m conjunction with Mr. J. 
Smiles, to whom I am indebted for the special 
knowledge and advice he contributed. 


B. CABAR 
Oharing Cross Hospital, 
London, W.C.2. 
Nov. 3. 


егар eae 
* Camber, B., and Dziiewiaikowaki, D. D. J. Amer. Chem. Soc, 74, 
4011 (1981). 


* Camber, B. (unpublished results). 
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Lingual Proprloception in Pig, Dog and Cat 


Tum musole-spindlee, shown by Cooper! to exist 
in the intrinsio tongue muscles of man and rhesus 
monkey, have not so far been satisfactorily demon- 
strated in other 

Cooper has failed to find proprioceptive end-organs 
in the intrinsic musculature of the tongue in lamb 
and kitten, and this finding has been confirmed and 
extended by & histological survey of mammalian 
tongues in the course of this work. 

However, the pattern of innervation in the tongues 
of pig, dog and oat suggests that proprioceptive 
impulses in these animals may be, at least in part, 
conveyed through a certain specialized form of re- 

found in the intramuscular connective tissue, 
ich is sufficiently constant in all three species to 
justify further attention. 

Thick frozen sections, prepared by the diammine— 
silver ion method of Garven and Gairns*, show that 
these end-organs are formed by a coil of axis-cylinder 
enclosed іп an oval or pear-shaped capsule, which 
авро ое аа соно eee, 

e long &xis of the oepeule lies perallel to thai 
of the muscle flbres. The i oocur mainly in 
the intrinsic muscles and are most abundant between 
the vertical and transverse groups, where they are 
closely associated with the strata of motor innervation 
in this region. A few endings were found in the 
inferior longitudinal muscle ; none was noted in the 
superior longitudinal. 

The structure and position of the intramuscular 
endings suggest that deformation of the capsule 
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resulting "from muscular ` онен шау initiate iw: 
threshold stimuli of-a propri tive natare. 

While histological e pointe to the derivation 
of the nerve-endings from fibres of the hypoglossal, 
it must be remembered that no conclusive evidence 
has been produced ing an afferent component 
in this nerve. Boyd’ alludes to the presence of 


Froriep'a ganglion in the p pig ; but our examination _ 
b 


of the hypoglossal in six i 
sensory ocells on its intra- or extra-cranial fibres. 
This may be due to the general inoonstancy of the 
ganglion, or to the immaturity of the subjecta, and 
will require further investigation. In two of the 
animals, a well-marked group of sensory cells was 
noted on the extra-medullary flbree of the eleventh 
oranial nerve. 

The function of tactile tors in the regulation 
Mou ipe aeri rir n considered. In the 

animals examined, well-developed end-organs in the 
form of modifled Meissner corpuscles were numerous 
in the dorsal mucosa of the posterior third of the 
tongue, and a few of similar character were observed 
near the tip. 

It is perhaps significant that in the middle third 
of the tongue, where intramuscular connective fissue 
endings ate most evident, no tactile corpuscles could 
be identified. - 

The investigation of lmgual ioception in 
ducis i being fathar pursued the work bang 
assisted by a grant from the Medical Research 
Council of Ireland. 


pigs failed to reveal 


Magy E. Law 
cies of Anatomy, ` А 
niversity College, ` f 
Cork. 
Aug. 28. 


; Cooper, B., J. Physiol, 198, 103 (1053). 
Н. 8. D., and Galms, Y. W Quart. J. Emp. Phynol., $7, 
181 (1963). 
* Boyd, J. D., J Anat. Lond., 76, 530 (1941). 


Presence of Zinc in Nucleoli and its 
Possible Role in Mitosis 


Tma nuoleolus is now believed to be oom 
mainly of ribonucleoproteins (Casperason’, B t5), 
although Vincent’, who suoceeded in isolating large 
quantities of nuoleoli from starfish oocytes, concluded. 
that the bulk of the nucleolus is phosphoprotem. 
On the other hand, Jacobson. and Webb‘, like Zirkle! 
before them, mdicated that some nucleolar substances 
(ribonucleoproteins) are contributed to the chromo- 
sdmes during the mitotio cycle. Doubt exists, how- 
ever, a8 to whether it is correct to regard ribonucleic 
acid and proteins as the only constituents that are 
important. We may suspect that other nucleolar 
substances which are leas obvious play important 
parts in mitosis. 

,In в forthooming paper, it has been shown‘ that 
zino is found in considerable amount in the nucleoli 
of starfish oocytes. When the suspension of isolated 
nucleoli of the starfiah oocyte, Astropecten sooparius, 
waa allowed to stand with a small amount of 6 mgm./ 
100 ml. dithizone solution in carbon tetrachloride for 
several hours, & deep-red colour was produced in the 
latter layer. This suggested that complex formation 
was occurring between zinc and this reagent within 
nucleoli. The f that zino is respongible for this 
dithizone reaction came from observations on polaro- 
grams. When the aah of the isolated nucleoli was 


. December өз VoL 174 


analysed polarographiaally кь presence of xino- . 
free sodium acetate (pH 4-8), it gave a wave with 
a half-wave potential at — 1 :05 V., suggesting that 
rino was obviously reacting. ` 

We have now proceeded some way with the analysis 
of the behaviour of the zino during the mitotic cycle. 
It was found that when a small quantity of a sat- 
urated solution of diphenylthiooarberone (dithizone) 
in 60 per cent aloohol, which was diluted with an 
equal volume of a borate buffer (pH 8:4), was added 
to the fertilized sea-urchin eggs, Clypeaster japonious, 
on the slide, a purp® colour was instantly developed 
within the nucleoli. The nucleoli of other forms, such 
as starfish oocytes and the staminal hair oells of 
Tradescantia, also stained purple, in marked contrast ° 
to the nearly colourless nuolear substance and 
cytoplasm. 

We have further found that if sea-urchin are 
treated with a small amount of alooholio dithizone, 
mitosis proceeds practically normally, and the fate 
of the purple-staining substance can bé traced 
throughout the mitotic sequence. It was found that 
the whole spindle first appeared faintly purple at 
about the time when the nucleolus disappeared (late 
prophase or prometaphase). The chromosomes were 
also Been. to stain purple within the spindle. Whether 


_ spindle fibres were stamed cannot be stated, although 


purple striations were often observed. It ів interesting 
that the living spindle is clearly visible under these 
conditions. At metaphase, when the chromosomes 
were gathered at the tor of the spindle, they 
stained most deeply and e vb аваа 


staining component as they swelled in telophase. It 
was possible to follow the movement of the family 
stained masses of chromosomes as they were moor- 
porated into daughter nuclei. It appeared that the 
staining substance was then transferred from the 
chromosomes into the nuclear sap and finally oon- 
solidated into the nucleol. It ів of special interest 
to observe that the spindle as a whole became sud- 
denly colourless at the beginning of anaphase, 
though in the final telophase some purple striations 
Teappeared in the spindle region. Whether the centres 
or the centrioles stain cannot be decided. Binoe, 
however, the middle-pieoe and acrosome of the sperm 
were also found to be dithixone-positive (Fujii*), it is 
likely that the centres contain zinc. No evidence 
was found that asters are dithizone-positive. 

These observations on the behaviour of nucleolar 
substance during mitosis are, of course, open to 
objections, віпое the dithizone reaction is not very 
specific and the chromosomes are too small to draw 
any definite conalusions. But the evidence so far 
obtained suggesta that rino is present in nucleoli and 
that, upon the initiation of mitosis, it passes into the 
chromosomes and possibly algo into the prometaphase 
spindle. 

Lastly, we may suggest that the behaviour of the 
zino is related in some way to the revermble denatura- 
um of aotive* рови which might be involved in 

evidenoe 


spindle durin of chromosomes and of the 
ini mitosis, for we are ob 

existe between the unmasking of —SH ' 
pente ind e лз OP си коли ш. 
It is likely that sinc is only released in catalytio 
quantities from nucleoli or from chromosomes, and 
is acting as what Swann" calls a ‘structural agent’. 
Structural changes of chromosomes i mitosis, 
which are interpreted by Kuwada* as due to hydration 
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may: also’ be explained by this 
í T. Fosa 
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and dehydration, 
hypothesis. 
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Ree , 8, 163 (1953). 


Stability in Development and Relational 
, Balance of X-Chromosomes in Drosophila 
melanogaster 


МаАтнив! has shown that asymmetry of sterno- 
pleural cheta number in Drosophila melanogaster is 
subject to genetically controlled variation and is a 
valid measure of the capacity of the genotype to 
promote stabilization or canalization of the develop- 
ment of the individual. The following results show 
effects on asymmetry of X-ohromoeomes extracted 
from four different experimental populations. 

Two of these populations have been maintained at 
& constant 25° C. and the other two have each 
day at 25°C. and each night at 15° О. (For the 
present purpose, however, these should merely be 
regarded as two differant environments, for their mean 
temperatures are different and there is no check that 
any differance due io environrnente arises from the 
fluctuation in temperature rather than the mean.) 
The populations were all started at the same time 
from a combination of the same two laboratory 
stocks, one homorygous for w* and the other for w. 
(The effects of selection on this locus have already 
been reported!.) 

After the populations had been maintained for 
sixteen months, w* males were extracted from each 
of them and mated to Muller-5 females. The X- 
chromosomes from these males wore then maintained 
by continually backorossing the heterozygous w*/ 
Muller-5 females to-stook Muller-b males. It had 
been intended to control ohromoeomes, П. and III 
using balancers, but the appropriate aromes gave 
difficulty во that backcrossing was relied on to give 
reasonably uniform genetio backgrounds. After five 
generations of bsokeroesing, the X-chromosomes 


Table 1 
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* Diffecenoes between oultures (thas 
alightly larger all ' 


bined. 
T Of the 288 cultures, 37 failed. 


were tested by matings that would produce females 
homozygous for a particular X-chromoeome (H flies), 
matings that would produce females heterozygous 
for X-ohromosomes from the same population (intra- 
population heterozygotes: J flies) and mati that 
would produce females heterozygous for X mo- 
somes from different populations that had been 
maintained in the same environment (extra-popula- 
tion heterozygotes: H flies). The e i b in- 
volved replioste cultures ( from ) three 
chromosomes from each population, and each chromo- 
some or combination was tested in each of the two 
after 
аса [ъс 
а 

aa 


within ohromoesomes) giro a 
remdual differences com 


and the 

ies was used 
the datum for analysis. (It should be noted that the 
measure of used for this preliminary 
report differs from that used by Mather.) 

Table 1 gives the pooled resulta, the environments 
of the teet cultures being. classified into ‘home’ (the 
game ав that of the population fram which the tested 
X was obtained) and ‘foreign’. Table 2 gives the resulta 
of analysis of variance of the 288 culture results. 
There are two highly significant items, the HIE 
comparison and the interaction HIE by culture 
environment. 

All three items involved in the HIE comparison 
are significantly different from one another. (This 
variation of asymmetry is not в result of-variation of 
meen bristle number. The mean bristle numbers 
per fly are H 16-2335, I 16-2206 and E 16-2069.) 
The significant interaction arises because the homory- 
gotes are speoifloally adapted to the ‘home’ environ- 
ment, whereas I heterozygotes are as woll-adapted 
to either environment as are homozygotes to the 
‘home’ environment and E heterozygotes are as ill- 

to erther environment as the homozygotes 

e ‘foreign’ environment. ` 
We may aæign 1 as а measure of the stability of 
homozygotes in their ‘home’ environment and 0 as 
a measure of their stability in the ‘foreign’ environ- 
ment. The signifloant differences and the similarities 
can then be summarized as follows: 


to 














* 


.depend upon their in 


'are proving to have 
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A number of pointa emerge: 
(1) The homorygotes aro as stable in development 


upon an internal 
balance? and is not surpriamg since, if the X-chromo- 
some is to contribute to stability, it must operate 
in the i us male as well as in the female. 
(2) The intra-populstional heterozygotes are 
equally stable in the foreign environment (they are 
phenotypically flexible in the sense of Thoday*, or 
homeostatic in the sense of Dobzhansky and Wallace*). 
Their stability in the foreign environment does not 
bel&noe since it is not 
"reproduced by the homozygotes. Neither does it 
depend on some virtue of heteronygosity per ss ав 
Roberteon and Reeve’ have suggested, for it does 
not extend to the extra-populational heterozygotes. 
It clearly depends on the fact that the chromosomes 
contained in the heterozygotes have evolved in rela- 
tion to one another through the operation of natural 
selection in a single population of outbreeding organ- 
imma. acing relational balance m Mather’s sense’. 
(3) Despite the fact that both the chromosomes 
involved have internal balances conferring stability 
to' the same environment, the extra-population 


heterosis, underlining the oonelusion that positivo 
heterosis depends upon relational balanoe. E 
heterozygotes are also no better than the homo- 
xygotes in the foreign environment, though no doubt 
Bome environment might be found in whioh the 
homozygotes are inferior. 5 
Contemporary genetioal research is rapidly pro- 
ducing example after le in which heterozygotes 
“aller non-genotio variances 
than have homozygotes, and there is в 
danger that it may be concluded that heterozygosity 
necessarily promotes homeostasis. The present 
results indicate that, sometimes at least, relational 
balance ig necemary, and that some homozygotes 
ee ины иннин рено 


Mother Gif. 1, pp. 880, 831) has already discussed 
‘the relationship between selection, breeding system 
and stability of development and suggested that 
superior stability of heterozygotes is leas likely in 
naturally inbreeding organisms. The present resulte 
кеде ананы OF d; кыр eee 

G. ТЕвв . 

J. M. THopay 


press) (1963). 
* Mather, K., Biol. Res., 18, 33 (1943). 
тыу а iene йр. Бич. 8, 96 (1963). 
* Dobzhansky and Wallace, Pros. Acad, Sa., 80, 162 (1965). 
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Liberation of Amino-acids by Plant Roots 
In relation to Desiccation 


Pmmviou8 reports from this laboratory: have 
shown that in the rhizosphere, or zone of influence 
of the roota of growing plants, there is a preferential 

stimulation of bacteria requiring amino-acids for 
maximum This communication concerns 
the production of amino-acids by roots of several 
kinds of planta in an attempt to explain, at least in 
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part, the preferential effect noted on this group of 


organisms. 

Although frequent mention is made of excretion 
of organic substances by roots, there is surprisingly 
little information as to the extent of such excretion 
or the nature of the substances liberated. There is 
certainly very little evidence of excretion of amino- 
acids by roota of non-legumes, although Kandler* has 
reported recently the liberation of amino-acids by 
excised roote of maize. The production of certain 

amino-acids By roots of legumes, as shown by 

irt&nen and his group, may be considered a 
сазе, since it involves a symbiotic relationship with 
the nodule bacteria. It may be postulated that 
amino-acids are produced in the rhizosphere m 
amounts which would-permit growth of amino-acid- 
requiring bacteria, by a number of agencies only one 
of which may be excretion from intact roots. They 
may also be liberated from sloughed-off root caps, 
root hairs or epidermal cells and by the decomposition 
of those root fragmenta, and of microbial protoplasm. 
In addition, they may arise through microbial 
synthesis, for there is some evidence that beoteria 
with simple nutritional requirements, also stimulated 
in the rhizosphere, liberate amino-acids which can 
be used by the amimo-acid-requiring bacteria’. 
Preliminary experiments with six- to eight-week-old 
soybean, tomato and wheat planta showed that these 
could sbsorb known amino-acids through their leaves 
and that these acids were recoverable in the dilute 
mineral solution in which the roota were immersed. 
It was also noted that even roots of control plante, 
not fed amino-acids, contributed variable, though 
small, amounta of nmhydrin-poaitive substances to 
the mineral solution. When such roots were allowed 
to dry and then remoistened, а striking increase 
in amino-acids was observed. In normal fleld 
conditions, plant roots are subjected to desiccation 
and remoistening. In the light of the above observa- 
tion, this may contribute signifloant amounte of 
amino-acids for the rhizosphere microflora and thus 
account in pert for the preferential stimulation of 
amino-acid-requirmg bacteria. 

Further data on the nature of the amino-acids 
ee о шу н 
obtained from plante washed. 
сайа шобой with аша Io ттге! Do е AE 
these plante were віх +o eight weeks old, the 
me Mn e e he a e 
dry out and the other kept moistened. When the 
sand was dry and the plante showed ві of wilting, 
all pots were brought to their original weight, 
жй ofa Gus hour заа siih эме; 200 mL was 
collected from each pot and the leach water filtered 
through paper. One portion was concentrated in 
preg prea cp ыыт 
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‘analysis, and the remainder dispensed into test- 


and sterilized after the addition of 0-1 per cent 
glucose. These tabes were inoculated with selected 
amino-acid-requirmg beoteria. The resulta of amino- 
nitrogen analysis by heating with ninhydrin’ and 
determining the intensity of the resulting colour at 
540 mp in a Kleti-Summerson photoelectric colori- 
meter are given in Table 1. It is that appreciable 
amino-nitrogen was elaborated m sand which was 
алы end тишлецы HL the: ижек ОРО PET 
root system, but not in sand, treated similarly, after 

the plants had been removed. These resulte were 
confirmed by means of paper chromatography, which 
showed & variety of amino-acids in the leach water 
of treatment 2, moluding glutamic and aspartio 
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acids, leuome, alanine, cysteine, glycine, lysine, 
phenylalanine and proline (isatin spray). Still further 
corroboration was provided by the observation that 
by far the best growth of the &mino-acid-requiring 
bacteria tested occurred in the leach water of treet- 
ment 2. Similar experiments were said ae 
cent gand-soil mixtures with essential 

resulta. Of interest, too, ie plies Меш of dis proio 
of ninhydrin-reaotive material in the leach waters of 
pots kept moist throughout the duration of the 
experment, suggesting that even such plante may 
liberate amino-nitrogen, perhaps by sloughing off root 
fragments. ts under way with completely 
sterile systems indicate that small amounts of nin- 
hydrin-positive substances are produced by roots 
under these conditions also. 





Table 1. LIBERATION oF AXINO-ACIDB BY PLANT Rooms 
Total ammo-m 
(ophoal denmty at e ho; ma) 
Treatment 








Tomato | Soybean | Barisy 





1. Diied sand, remolst- 











ened after planta 

removed 5 0 
2 Dried sand with 
3 feat after plas ш e 
. е 

removed ї `$ 10 
4. Wot sand, with plants 10 10 





* Average of iziplionte testa 


The presence of a reducing compound with an RF 
value identical with that of glucose has also been 
observed in the leach waters (treatment 2, Table 1) 
of the four planta studied. 


H. KATENBLSON 
J. W. RouaTT 
T. M. B. PAYNE 
Baoteriology Division, 
Science Service, 
Department of Agriculture, 
Ottawa. 
Aug. 12. 
M) Ma адбора А.б; Oen. J. Research, O, 18, 129 
1 Katxnelson, Н, and Richardson, L. T., Cen. J. Research, O, X1, 249 


(1945). 


Oa А. G., and Thexton, В. HL, Сел. J. BRsseeroh, O, £8, 20 


arc и, and Atkinson, R. G., Oen. J, Resarch, O, #8, 140 


"Wee В. Ho and LochheEd, A. G, Con, J. Research, О, 28, 1 


* Kandier, O., Z. Watwrforeck., 66, 437 (1051). 
' Koch F. O, and Hanke, M. Я “Practoal Methods 


‘and Wilkins Оо, Baltimore, 1948) n 


Variation of the Shells of Murex tribulus 
from the Great Bitter Lake, Egypt 


Ow the shore of the Great Bitter Lake in the 
neighbourhood of Fayid, the most oonspicuous 
member of the molluscan fauna is a gastropod 
which, according to the authorities at the British 
Museum (Natural History), belongs to the species 
Murex iribulus. The shells at once attract attention 
by their remarkable variability. 

To the student of variation in animals, the shells 
are of particular importance inasmuch aa the varymg 
features are of such & nature as to facilitate accurate 
observation, exact measurement and reliable record. 
Among these features, apart from variation in size, 
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shspe and in the proportions of the various perte, 
the most conspicuous are the numerous blunt spines 
projectmg from the shell and playing a main part 
in giving the shell ite very characteristic appearance. 
It is these spinea, too, which provide material of 
special mportance to the student of variation. 

The material for this study consiste of a collection 
of some three hundred shells made by Sir John 
Graham Kerr while staying at Fayid during the early 
months of 1951 and 1953. The collection is now in 
the Science Department of the College of Notre Dame, 
Dowanhill, Glasgow. 

The details of a typical shell are shown in Fig. 1 
(upper). The spines are arranged in rows, each row 
correspondmg to в varix, three large to each whorl of 
the shell. A ridge or rows of tubercles is continuous be- 
tween each spme and the corresponding spine of the 
next whorl, those conneotzng the large spmes being 
more promment than those connecting the amall ones, 
The body whorl of the shell is drawn out into the 
tapering anterior canal bearing spines, except at the 
extreme tip. This carries the arphon and therefore 
in life is lined by the mantle. Variation ocours in 
the length of the anterior canal between about 5 and 
89 per cent of the total length of the shel, and 
markedly also in the length of the portion free from 
spines, this portion being so short m some cases as 
to give the shell a truncated a сө. Hxamina- 
tion of the individual spmes shows that they vary 
greatly—in length—from a mere tubercle up to about 
12 mm., and in the angles at which they spring from 
the surface of the shell. Examination of a correspond- 
ing spine in the various shells showed that this angle 
varied between 22° and 53°. 

An elaborate and detailed study of the whole 
collection has been carried out by Sister M. J i 
Parkes. Most regrettably, the publication of her 
valuable paper, illustrated by beautiful photographs 
by Dr. Н. F. 8teedman, of the t of 
Zoology, University of Glasgow, has been held up 
for the time being. 
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bcn onoe formed в communication between the Red 
Bea and the Mediterranean. At the time of the cuttmg 
of the Sues Canal in 1869, the aite of the Bitter Lakes 
was dry land; but the opening of the Channel into 
the Gulf of Suez admitted the waters of the Red 
Sea, and the Bitter Lakes came into being. Ав time 
went on they became colonized by immigrant organ- 
івгов from the Red Bea and among these was Murer 


iribulus. 
The collection and preliminary study of the shells 
{ота Ferid were dude iu donorance of the Hel Seo 


forms from which they were presumably derived. 
lt was therefore with much interest that 

from the Red Bee were later examined. these 
the blunt spines of the specimens from the Great 


' , Bittar Lake were found to be sharply pointed, as 


. shown in Fig. 1 (lower). This speormen came from the 
shallow waters between the coast and the coral reef 
at Hurghada. There these spines may well constitute 
-a most effective armature against the voracious 
"enemies among which this species lives. 

E have to thank Mr. D. E. Morgan, of the Anglo- 
Egyptian Oilflelde, Ltd., for facilitating the collection 
of 185 specimens from Hurghada on the west aide of 
the Red Sea close to the opening of the Gulf of Suez, 
and 114 from Res Matarma on the east side of the 
Gulf of Suez. То him and his colleagues and to many 
others who have responded to my appeal in Nature}, 
І must extend my warmest thanks. 

To the general zoologist, the facte summarized here 
are of great interest. Murex tribulus is an organism 
which by ita perfect adaptation haa been able to 
survive and flourish amid all the complexities and 

incidental to the luxuriant and varied fauna 
“inhabiting the coral reefs and their immediate neigh- 
bourhood. The Fayid specimens represent members 
of the species that have wandered into the placid 
environment of the Bitter Lakes with their compara- 
tively sparse fauna; and the leason they teach is 
how & species, freed from the shackles of the environ- 
ment, to which it has been through long ages adapted, 
gives way to the general instability of Irving subetanoe 
and shows: untrarmmelled variability. 


Monroa TAYLOR 
Notre Dame, 
Glasgow. 
July 7, 
Nati, 171, 758 (1963). 


y А Hyiropely in the in the Biological Cycle 

d ^L reshwater Jellyfish 

Durma investigations on the invertebrates of Lake 
Tanganyika we have been able to find all the stages 

7 of the seile generation of the well-known Tangan- 
yikan  Trachymedusan  lL4mnoonida tanganyioae 
Günther. We have aleo collected them in Lakes 
Mohasi and Sake (Ruanda), where the sexual 
duction seems to be more important. These hydro- 
polyps are completely invisible when Irving and must 
be treated first with some fixative (Bouin's or Zenker'a 
fluids); they are very minute (leas than 0-5 mm. for 
one individual) and transperent. 

Exoeedingly voracious, they feed on midge larve. 
They live in quiet places (Gulf of Burton) in Lake 
Tanganyika, or in calm lakes (such as Mohaai or 

around 


often. mixed with colonies of Bryozoa. 
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Yale Malus sani septodustiut E ие? 
from mid-April to the beginning of September. In 
Lake Tanganyika it only begins at the боа of May. . 

This finding shows that, contrary to the marine: 
Trachymedusae, most of the freshwater forms have a . 
sessile sexual stage. 

The complete study of this sexual generation will. 
Be published Bie Dare. - 

J. BOULON. 


Institut pour la Recherche . = 
Scientifique en Afrique Centrale, ; 
Centre de recherche de Tanganyika, 
Uvira. А 


July 12. 


*Sixth Commonwealth Entomological Con- 
ference” 


Ix the account in Nature of Se 18, p. 541, 
of the Sixth Oommonwealth tomological Con- 
ference, I am reported as saying that the results oí 
insecticides used against tsetse fly suggest that tsetse 
populations “may be unable to recover after re- 
duction below a certain level". 

My point was quite different. It was that the 
tsetse population might be found tb mamtain itself 
permanently at any level (above, of course, a low 
minimum) to which the insecticide had reduoed it. 
This idea, first put forward by me in 1987 (Proc. Zool. 
Soo. Lond., 1986, 811, Section X), is now 
by some of the findings of the East African Colonial 
Insecticides Research Unit (Hocking, Parr, Yeo and 
Anstey, Bul. Emi. Hes. 44, 627; 1953), and has 
the greatest practical importance as, for example, 
when & few flies straggle back across a barrier mto 
country from which they had previously been 


С. Н. N. JACKSON 
(Chief Entomologist) - 
Central Tuetae Research Laboratory, 


Ir is regretted that, in the attempt to convey in & М 
few linea the gist of long and complex discussions, ’ 
Dr. Jackson has inadvertently been misrepresented. 
The relevant passage in күй acere d сат: 
“To my mind, the fundamental fact ariaing from all . 
this work is that isolated teetee populations by no 
means always tend to recover, when applications of 
insecticide cease.” Аһ an earlier meeting, Dr. 
Jackson, had indicated more i the pomt he 
now emphasizes, namely, that the results of insecticide 
experiments seem to confirm his view that the size 
of taetae populations ів not controlled by density- 
dependent factors. The discussion, however, had been 
rinoipally directed to the question, which be now 

in a parenthesis, of whether there was & 
minimum size of stable population of tsetse. It was 
suggested that a percentage reduction of the order 
that oan be achieved by insecticides might, with an 
initially small population, result in a density so low 
that the fly could not maintain itself, partioularly— 
as Dr. Jackson pointed out—if the environment 
were then altered by settlement. It was this thought, |. 
which was evidently felt to be of the highest practical 
importance, that the offending sentence sought 
convey. 
Tun Warree oy тин ARTIGLH 
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(Менга marked with an asterisk * ero open to the public) 


Monday, December 13 
Timar or Toxpor Жыл. the P 


Ducane 
Hair ела Road, London, apte e 
Pers Hall ат tent aa pan 
Prof J. % Young, F S. Троа, Manchesien, at 6.48 рша 


Fumane (at tho Northam e ra 
FHLO.1), a 6.15 pyn.—5. Silman: '"Re- 
Plating”. 


ke Medie] BSohool of 
at 4 p.n.—Dr. Donald 


INSTITUTE oF METAL 
Bt Jona Street, 
oent Developments in 


Варган BOUNTY FOR THE HISTORY OF санаса PME б or 
ВотЕКСИЕ GROUP (in the Joint Biaff Common nlvermiy Coll 
Gower Street, London, WO, at 6 pe PoE O H Wald. 
F.B 8.: ‘The Beanng Recent Ideas 


Monday, December 13—Tuesday, December 14 


Parmoor SOCIETY (in the Poynting Physics The Untver- 
Шш ш UIS) а Meeting on "А Survey of Theory”. 
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оғ Loxpox (at the Zoological Gardena, 
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the Тинтттоттои от BRITISH AGRICULTURAL HX 


and 
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Mr. М. W. Jerr’ “А Precmion Direct-Ourrent Stabileer™. 


ON OF THE RUBBER IXDUFTRY (at the поне. of 

HEN Mediomne 25 Portland P 1), 
p.m.—4tr. B. Mottram the Vinyl 7 

p.m —Dr. F AL Merrei and Mr. R. I. Wood: “Polymer-modified 


Nil Rubber" 


Tuesday, December 14— Wednesday, December 15 
NATIONAL INSTITUTA OF AGRICULTURAL BOTANY (at the Cambridge 
Union Booty, Bridge Street, Cambridge)}—Third Oonferenoe— 
“Crops for Home Feedmg™. 
Wednesday, December 15 
NIYERE'TY OF LOWDON (at the 
Lond Ln 62р 


or LONDON (at Burlington Н Procadiily, 
London i W.1), at 5 pm—Dr. 
and: Se Structure 


OAL BOOINTY 
2 Home ea 
AM e TE hon 


Cromwell Road, South 
Papers.* 


Medteal School of 
m.—Prof, A. Wormall : 


en aiies binay tee 


Royal METEOROLOGICAL SOCIETY (at i9 
Kensington, London, 8.W.7), at 5 p.m. 
Mapica BEOTIOX 


and Tropea] Поп дат, Rappel Bet London, Y. Cl) at $58 

e rin 
Disoum!on on '*Curren ‘Current Sa blatha with pastas Tefarunsa 
tbe UN, Word Popuiakon Comer, Opaning 8 Brinley 
Thomas, шше T Roberts. 


re OOTY (E Rooms of the Royal 
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Developments in Great ааа diate thee Boi 


рта oar Бося АООТЛРТОЕ Grove (m Mie god раке of 
enoe Evhibttion Road, London, Л), аз Ino 
Мг. В. А Bull: “Modern Trends in Motion ie eundi nr 


тот MIOROSOOPIOAL Woot, ud; AMORE. Home South, 
шоок London, , t$ 5.30 p.m.—Dr. А. F Hughes: 
ТЕ а ot ea bk Neurone”. : 


Tomor ажр Hows, 00 Prof. A. ML 
EL. 
Measurement of Ponzed Light". 
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Воститт or OHEWIQAL TKDUPTEY, CORROSION GROUP (at the Chem- 
foal Boer, Burlington House, Piccadilly, London, W.1), re ee 
г. O. H. Baehards: ‘The Prevention of Corrosion in ele- 


and шан, 16 
Токрои К MATHEXATI BOOUNTY His -Royal Astron Astronomical 
earn Barimgton House, Бост аад 1), at 5 pm— 
Mr. Т. Айу: ''Heoent Developments in в Geometry". 
Royal ANROKAUTIOAL БостЫтт (at Church Ho Great Smith 
EN Westminster, Тотош, B8. W.1), at 5 15 p.m—H The Duke 
of Bdmburgh—Tenth British Commonwealth and Empıre Leeture. 
Ix*trrUTA OF METALS, LO. LocíL BECTION (at 4 Grosvenor 
Garena, London, RR 1) af 655 p ric cbr Н. Н. Sebolefield : ''Meli- 
Ing and Osstng und. 
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Exoiws GROUP (at 1 Birdoage Wi 

at 645 p.m.—Group Dieumion—'"'1t ts Often Stated, Usually by 
“Belen í Industry is Slow to A) Now o 

and to and Design. Is this True of 
the Engine World 


Thursday, December l6—Friday, December 17 
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APPOINTMENTS VACANT 


LECTURER ( with exporienoe) IN PHYATOAL 
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‘The ; Queen Mary College (Untver- 
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(with & degree m ture and some postgraduate 
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PA To 

and 


or equivalent 

Plenos ay E o Error erg the complete 

1 orh Byde, New Sout S rte 
Aen imr 


M ena ‘Coin 


H London, W ОЎ, 480/152 15 
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The use of Permutit lon Exchange Materlals In many 
roles distinct from water treatment, has resulted In the develop- 
ment of numerous new Industrial processes giving Improved results and 


R wut ۱1 ION EXCHANGE MATERIALS 


lower running costs. Some materlals now avallable are :— 


Zee-Karb Ма. А sulphonated coal product containing 
both strong and weak acid groups. | 

Xee-Kerb 218. A nuclear sulphonated phenol resin 
containing also hydroxyl groups. 

Xeo-Karb 125. A unifunctional cross linked sulphon- 
ated polystyrene resin in bead form of high capacity 
and exceptional chemical and physical stability. 
Xee-Karb 226. А unifunctional cross linked metha- 
crylic acid resin in bead form containing only 
carboxyl groups as the ion active groups. 


De-Acidite = А capacity anion exchange material 
of medium basicity. 

De-Acidtte РР. A unifunctional very basic 
anion exchange resin in bead form ba on cross 


De-AcddMe G. A unifunctional weakly basic anion 
exchange resin in bead form based on cross linked 
polystyrene and contzining diethylamino groups. 
De-A«idite Н. A material smnilar to * De-Addite С” 
but containing dimethylamino groups. 
Me-Deminrel!t A mixed cation and anion exchange 
resin for demineralisation in a single column. 
Deenise F. A synthetic sodium aluminium silicate 
suitable for the separation and concentration of 
vitamins and hormones. 


Decelertte. A resin of high porosity for removing 
colour from solutions. 
Permeplex C-10. A y selective cation exchange 
resin membrane SO,H groups. 
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linked polystyrene and containing quaternary am- Permeplex A-16. A highly selective anion exchange resin 
monium groups. memb: i 


rane containing quaternary ammonium groups. 
For full technical information please write to: THE PERMUTIT COMPANY LIMITED. Head Office and 
Laboratories: Dept. V.H.92, Permutit House, Gunnersbury Avenue, London, W.4. Telephone: CHIswick 6431 
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For accurate MEASUREMENT 
of small volumes of GASES 


Type A Test Meter for the Laboratory 


A Meter which sets up entirely new standards of sccuracy in 
> Engineering, Industrial and Medical Research, 


Type B Portable Test Meter 


For normal Works testa, light weeght, accurate, easily serviced 
and maintained, 


PARKINSON & COWAN 
INDUSTRIAL PRODUCTS 


(A DIVISION OF PARKINSON & COWAN LTD) 


ENGINEERING DEPARTMENT (2) 
COTTAGE LANE WORKS, CITY RD., LONDON, E.C.I 


Phone: ClErkenwell 1766 
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LECTURES AND COURSES 


, MIDDLESEX COUNTY COUNCIL 


EDUCATION COMMITTEE 
ACTON TECHNICAL COLLEGE 


Analytical Chemistry. Six lectures by I Smith, 
BSc, A К.І.С, on Fridays at 7.30 po, com 
menang Janoary 14, 1955. The course will 
clude: Demonstrabons on modern apparatus 


organic Fee f cach £i и. 
. ee for course, 
Miu Code e Ole Fai aot was 





the Department of P 
at 630 pm, Jermmry 20, 
1955, at The Harley 
Extibinon Roed, South 
S.W.7. If mi tickets for 
course can obtained at the first lecture, 
сапу Fee 10 
from Ex), Untvermty 
of London, Senate W.C.1. CD A course 
of nine lectures " ” by 
kcmrers from the Nanonal 
the and the Royal 
at 630 pm, 





. 10 am to 1 
Chemists). 


TOBACCO RESEARCH BOARD OF 
SOUTHERN RHODESIA 


AQRICULTURAL ENGINEER 
A qualified tural Engineer fs re- 
qmred by the Hoard at rts near 


as wei as the existing 

equipment and salary 

range between £1,500 and £2,140 per annum, 
upon the nons and 

of the successful] a who woaki be citgible 


Medical Ald Freo pumas to 
Southern Rhodesa would 
Further the 
wil be sapniled on the recept 
applica inctude the names of 
two referees and 
dressed to tbe Director, T: Research 





Lecturer, in accordance 
experienoe. The salary scales attach- 
follows: (a) 


Lecturer or 
fications and 





Mile End Road. E i, invites for a 
Lecturest in Physics, to start during this semalon 
if possible, bat If not, In October, 1955. Prevent 


by December 18. 


December 11, 1954 





EAST AFRICA HIGH COMMISSION 
EAST AFRICAN AGRICULTURE : 


mation and running of a research or по 
versity department, of cote 
апаз would be an advantage, bot not an 

qualification The ton works 


ments of Agnculture and F on all research 
and maintas re- 
search work through commutioes, At 
present the Ocmaennuaton m ongaged in research 
on the and microbsological 
probicans of P aati Rn hepatica 
ology and pathology of arabic 
crops, and on animal 
industry, tho latter pointy with the Bast Afrcan 
у R Tbe post is 
Deputy Chief Scientific 
status in the Coloma! Research Service, bat Chief 
Scaentific жаппа would be accorded ad 
Personam 10 а with ugh 


GOVERNMENT OF NORTHERN 


IRELAND 
CIVIL SERVICE COMMISSION 


men m £4 
barc a fimt- ос sccood-chum 


returned, ашу completed, with 
not laser than January 10, 955 „юеш 
Н.М. OVERSEA CIVIL SERVICE 


Applications are mrited for the following М 
Department of 


Laboratory Assistant, 
Kenya. То out investigatione] work on 
RIDE ec a 

a 
degree in science oc agriculture, 
terest in chemistry, or an honours 
chemistry. Salary in the scale of £440 to £672 
for women, and #550 to £840 for men, according 
to Temporary cost-of-living alow- 
anco (at present 35 per cent of basic salary) and 
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THE UNIVERSITY GRADUATE 
AND INDUSTRY 


1948 Dr. P. Dunshesth, in hie book ‘The 
Graduate in Industry", set out to explain the 
“арлан ыша акы adul тЫ 
University graduate, and to discuss the bearing of 
University teaching on the fliness of university 
graduates for an‘ industrial career. Since then, 
relations between the universities and industry in 
Britain have grown steadily closer; five conferences 
on the subject have been arranged by the Federation 
of British Industries, four of them dealing solely 
with such problems, and the Congress of the Univer- 
sities of the Commonwealth last year also discussed 
the matter. The relationship of the universities to 
Council on Scientific Policy, and by two of the 
productivity teams which the Anglo-American Pro- 
ductivity Council sent to the United States. 
Nevertheless, in 1952 the Advisory Council on 
Soientiflo"Polioy could still refer, in a report on the 
man-power situation in regard to scientista and 
technologists in Britain, to the lack of knowledge, 
both among parents and teachers, of industry and 
the careers it could offer. Quite apart from the 
prejudices against an industrial career, on which 
trenchant comment has been made in the House of 
Lords and elsewhere, it is clear from similar comments 
in relation to the shortage of science teachers that 
neither ignorance nor prejudice has yet been dis- 
pelled. At the Federation of British Industries Oon- 
ference at Ashorne Hill in October 1952, the respons- 
ibility of industry for explaining more fully, to 
students and their parente, as well as to the univer- 
sities, the nature and opportunities of a career in 
Two handbooks which have recently been issued 
by the Federation of British Industries may be said 
to be the outoome of that Conferenoe*. One of these, 
“A Career for the Graduate in Industry", is intended 
for the university student and is being distributed 
to universities and schools to encourage students to 
apply for industrial posts. The Federation estimates 
that 20 per cent of the staff poste in industry are 
open to graduate competition, and the booklet 
describes to the undergraduate very briefly what 
industry is and how it works, indicating something 
of the opportunities which it offera both to the 
science graduate and the arta graduate. The pam- 
phlet is not intended ав more than an introduction : 
the undergraduate seriously thinking of an industrial 
career must make his own further inquiries, but he 
is given more than a hint how to set about tham. 
What the handbook purports to do it does admir- 
ably. The undergraduate is given a clear idea of the 
qualities which industry will look for in ite recruits 
from the university—whether they poesees an arte 
degree or & science degree—the prospects industry 
can. offer, and the contribution which the university 
mind can bring to industry. There is a glimpse of 
* Federation of 
(London : 
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the vocational satisfaction which is to be found in an 
industrial career, and & note on salaries enables the 
prospective entrant to assess salary prospects in 
comparison with those open to him elsewhere. In 
produomg this handbook, the Federation of British 
Industries has done а useful job with imagination 
and в sense of proportion, and it should meet a need 
to which attention has been frequently directed in 
recent years. The second handbook, ‘ and 
the Graduate’, which is bemg distributed to all 
member firms of the Federation of British Industries 
and ita affiliated trade aasociationg, also mests a 
declared need on which strong comment has been 
made in connexion with the utilization of existing 
scientific and technical knowledge by industry. The 
pamphlet is written to bring home to industry, and 
particularly to firms which do not at present employ 
university graduates, even in acience or technology, 
the importance of a high standard of education and 
personality in management, and the increasing extent 
to which industry to-day must recruit from the 
university if it is to obtam ita proper share of the 
ablest young men and women in successive genera- 
tions of school-leavers. That task is also very oom- 
petently done, but the pamphlet also raises a number 
of fundamental questions, some of which are oom- 
monly ignored in discussions of this subject. 

Discussing, for example, the educational changes 
affecting industry and, in particular, the disappear- 
ance of the financial barrier to university education, 
the pamphlet quotes figures to illustrate the serious 
extent to which industry's direct recruitment of the 
aream of school-leavera is now limited. Accepting 
the view, based on studies of the variation in intelli- 
gence over the community, that only about 9 per 
oent of boys of eighteen (having intelligence quotients 
af 120 or more) are generally suitable for senior posts 
of leadership—a standard about that required to 
obtain an honours degree—of 879,700 boys attaining 
the age of eighteen in 1912, some 84,173 would be 
suitable for leaders. For 1951, the corresponding 
figures are 305,700 and 27,513 ; but whereas in 1912, 
only 4,000 went to & university, 10,537 did so in 1951. 

Thus while the number of those entering в univer- 
sity multiplied four times in the period, the number 
of school-leavers of the degree of intelligence which is 
desirable in leaders in any walk of life remaining for 
all types of employment, including industry, fell in the 
same period by almost two-thirds, from 80,173 to 
10,976. If, moreover, we go further and consider the 
top 5 per cent in the intelli Tange, the situation 
is even worse. In 1912, out of 18,985 such sohool- 
leavers, some 14,985 were available for direct 
employment, whereas in 1951 the 15,285 sahool- 
leavers in that range were fewer than the university 
entry and none could be deemed available for direct 
industrial employment. 

This situation is the direct resulb of the present 
otherwise admirable social doctrine in Britain thas 
no barrier to higher education shall remain in the 
peth of any young person who has the ability to 
profit by it. In spite, however, of the increasing 
tempo with which the most intelligent section of our 
youth is creamed off to the university, there will 


NATURE 


December 18, 1954 


undoubtedlyvytinue to be a few exceptions; but 
industry olearly сай “цо longer rely on recruiting, 
from those left in the pool at the school-leaving age, 
boys and girls who posseas the intelligence and the 
character desirable for leadership. To do so, the 
pamphlet suggests, ia to risk disaster. 

It may well be for consideration whether i$ is in 
the national interest to encourage all the more 
intelligent boys and girla to enter the universities, 
irrespective of whether they really desire a university 
education or are qualified, not so much intellectually 
as in other ways, to profit by a university education. 
It is obvious that the universities themselves are 
facing freah problems from the change in the social 
structure represented among thei students, quite 
apart from those arising out of the increase in the 
number of students. The ability to profit by a 
university education does not depend solely on 
intellectual ability, though without a certain level of 
intelligence a student clearly will be wasting his time 
at а university. 

There is a problem here which merite further 
examination and on which the studies now being 
pursued by the University Granta Committee and 
also by Political and Eoonomio Planning may in due 
course throw some light. It is, moreover, in this 
context that we should consider the possible exoep- 
tion to the selection process noted in this handbook. 
The incidence of the means test for the award of 
grants, coupled with income tax at its present rate, 
makes it impossible for the man with £1,500 a year 
or more to send more than one child to & university 
without great sacrifice in his standard of living. 
Even to mend the first child involves considerable 
difficulties ; and the pamphlet rightly suggesta that 
the university stream is losing some good material. 
It should be noted, moreover, that the material that 
is being lost for such reasons is of a quality which, 
coming from homes where a tradition of culture and 
reading and good conversation is probable, might 
help to balance a deficiency which the University 
Grants Committee has already noted ав causing 
difficulty in the universities. It is perhaps doubtful 
whether, аа Dr. Eric Ashby has suggested, the 
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however, when the universities have satisfled them- 
selves as to the best methods of meeting these 
responsibilities and made the appropriate provision, 
there are other implications both for the nation m 
general and for industry in particular. 

It cannot be accepted without further question 
that ib is m the interest of the nation that so many 
students should go to a university at the publio 
expense, not because they want to be scholars or 

professional men, or indeed to receive higher 
Sumo aball, Бай реу ЕКО they Ace among 
the top 9 per cent of the nation’s intelligence. There 
is still something to be said for a sense of vocation, 
and ib is at least arguable that public money is spent 
зо the best advantage in helping young people to 
qualify themselves for an occupation which they 
really desire to pursue. It does not even follow that 
all the nation’s top intelligence will fructify best 
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through university training, and it is still true that 
what is easily come by is apt to be correspondingly 
lightly esteamed. 

That is one side. There is yet another, and two 
points made in the Federation of British Industries 
pamphlet bear closely on it. First, it will be noted 
that even in discussing the opportunities open to the 
graduate in science or technology, stress is laid upon 
the value of wider culture and informed opinion, in 
addition to detailed technical* knowledge of the 
manufacture and performance of producte, among 
representatives of a firm, particularly in over- 
seas markets. Such qualities are fully as desirable 
among graduates, either in arta or in science, who 
seek to enter industry on the non-specialist or 
administrative side. Second, in advising on the 
recruitment of graduates, the p&mphlet deprecates 
laying too much streas on scademic distinction. It 
should not be taken for granted that only the first- 
class honours graduate is useful to industry. For 
many positions a man with second-class honours may 
be even more desirable, and for many others the 
graduate with a pass degree may be entirely adequate. 
Often, 16 is pointed out, the man who has been 
active in sport, debating society or other non- 
academio activity possesses qualities which more than 
compensate for any shortoomings in formal academic 
qualifications. 

Something more is thus involved than the question 
whether the selection process is being pushed so far 
that the nation is not getting full return for the 
public expenditure involved. If indeed university 
eduostion still satisfies Macaulay’s criteria and opens, 
invigorates and enriches the mind, the waste is 
unlikely +o be serious. Even, however, fram the 
point of view of an industrial career, something more 
is rightly to be expected of & university graduate 
then clarity of thought and intellectual curiosity. 
Origmality of thought and imtellectual honesty, 
receptivity to new ideas, the capacity to assess 
evidence dispassionately, a sense of values and 
especially human values, and the ability to take the 
advice of experta and then to reach a decision—all 
these qualities are of prime importance to industry, 
especially on the managerial side; and provided the 
raw material is there, they can be developed by a 
university education. 

The proviso is important. It is the real reason for 
viewing with concern the possibility that the univer- 
sities are still missing some good material, as already 
suggested. Such material is at least as likely to 
possess the further qualities of integrity, intellectual 
and moral courage, and it is the more likely to use 
to the full the opportunities which a university 
affords of developing the extra-acadamical qualities 
than those who are channelled to the university 
purely on intellectual grounds and with no particular 
urge or sense of vocation. Often, indeed, it is the 
_ excessive importance attached to scademic dis- 
tinction by home influences, coupled with the denial 
of real opportunities for home and vacation study, 
rather than the indifference of the student, that is 
responsible for failure to profit to the full by the 
opportunities of a university life. 
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Increased university awards or maintenance grants 
are not in themselves the answer to this problem. If 
university standards are to be maintamed, there 
must аф least be example aa well as precept, and that 
ig one reason for giving very careful consideration to 
Mr. J. F. Wolfenden's argument that the universities 
would be doing a greater service to the community 
at large if they admitted to some of their places the 
young people who would be the leaders in other 
walks of life in addition to the learned professions, in 
place of same who are admitted to-day. The casualties 
might be no higher, and even thoee who failed would 
carry away something of value and might well have 
enriched university life. Otherwise there is more than 
& probability that the process of creaming off high 


realized at a low level rather than a high level. 

Now Whitehead, in considering particularly the 
function of the university in preperation for a career 
in business or industry, has stressed also that here, 
too, that function is to promote the imaginative 
acquisition of knowledge, and he points out that the 
learned and imaginative life is a way of livmg. The 
combination of imagination and learning requires 
some leisure, freedom from restraint, freedom from 
harassing worry, some variety of experiences, and 
the stimulation of other minds diverse in opinion 
and diverse in equipment. Such conditions are not 
to be secured by purely financial means: there is 
also involved an attitude of mind, an outlook, an 
awareness of opportunities and a sense of proportion 
that ib ia diffloult for the studant to acquire if he 
comes from & home or a section of society where the 
purpose and functions of & university are not under- 
stood, or the whole climate of opinion has no con- 
ception of culture or the wealth and richness of 
human experience. 

Dr. Erie James and Lord Montgomery may well 
be right in their emphasis on the importance of 
closer attention to the requirements of the really 
gifted student, who is destined to fill the highest 
posts when he reaches maturity. It may be essential 
to select early and to train such studenta specially ; 
but on the argument itself they are a small clase, and 
if they must be taught in small classes, industry will 
still in the mam be concerned with recruiting ita 
appropriate share of the top 9 per cent of the intel- 
ligenoe range. The problem remains of ensuring that 
that intelligence is go educated and trained, either 
before it enters industry or within industry iteelf, aa 
to encourage not simply intellectual ability but also 
personality. It is the all-rounder with initiative and 
character, and not just profeasional training, tech- 
nical knowledge, or academic distinction that 
industry most needs to-day. The Federation of 
British Industries has challanged its membera to 
seek the talent they need in the quarters where it is 
increasingly most likely to be found. The pamphlet 
on “Industry and the Graduate", however, ia an even 
more searching challenge to clear and constructive 
thought as to exactly where our present system of 
University awards is taking us, and whether some 
fundamental changes in the general attitude and 
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thought About universities may be required. It may 
be that the present process of channelling ao high a 
proportion of the nation's intelligence into the 
‘universities at the public expense needs recon- 


'"i gideration to ensure that we obtain the full benefit of 


such expenditure, and that there shall be no dis- 
astrous levelling down not merely in standards but 
algo in talent, in enterprise and in vision. 


RATS, MICE AND MEN 
Control of Rats and Mice 


. Edited by Dennis Chitty and H. N. Southern. 


VoL 1: 
Rate. 
Mioe. 
Press ; 
105s. the set. 

has taken a Second World War to provoke a 

systematic study of thoee familiar commensals, 
the common rat and the house mouse. Now, they 
are being extensively investigated, both as pesta and 
as animals in their own ri ; but before 1940 most 


ch n GF o for know. of rat or mouse biol 
c of myth or D tale. Control, 


Rata. Pp. xxxii--806--4 plates. Vol. 2: 
Pp. xvi4-807-532--4 plates. Vol. 8: House 
. xiv +296 +8 plates. (Oxford: Clarendon 

: Oxford University Prem, 1954.) 


carried out by members of the Oxford University 
Bureau of Animal Population, from the outbreak of 
war in 1989 to July 1947. Publication was not 
allowed during war-time and has been made possible 
now only by & private donstion—e curious reflexion 
on the arrangements available for the dissemina- 
tion of valuable knowledge. Much unpublished 
matter remains, and this is deposited at the 
Bureau. 

Despite the delay, this is an important oontribution 
to our knowledge of the biology of Ratus and Mus, 
and to the methodology of controlling their on- 
slaughta on our food and our health. The first two 
volumes deal- with work on rats, principally the 
common brown rat, Rattus norvegious Berkenhout, 
but with some material on Райы ratius L. The 
topics include the nature of the poisons used against 
rets; the biology of rata in relation to control 
methods ; special observations on feeding behaviour ; 
and some operational studies, Including an account 
of experiments on rat control in Palestine and the 
Sudan. Each section reviews other relevant findings, 
notebly from American work which, too, was 
stimulated by war; each has а bibliography. Some 
of the investigations described are inconalusive, and 
there aro many loose ends; but bringing together 
such & body of work—an unusual enterprise, and 
one which might be oopied elsewhere on в smaller 
scale—en&bles the many biologists and others inter- 
ested in applied research and ite organization to see 


- what is involved in the investigation of three related 


species. On this general point, the introduction 

the director of the Bureau, Charles Elton, is 
Tey MO 

recommended for routine control 

Ers men with little training are necessarily highly 

simplified. D. Ohitty and others show how laborious 


. was ihe research which lies behind now familiar 
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techniques euch aa prebaiting and change of bait and 3 
poison, and the actual selection of the poison and its 
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` concentration. About one thousand field testa, each 


usually lasting several weeks, were oarried out, and 
some hundred testa were made on rate in cages. The 
results are, however, of interest to others besides the 
rat-catcher, the warehouse-keeper or the medical 
officer. These volumes contain original data on the 
closely observed behaviour of feral rate and mice— 
data of a kind which oould not have been obtained 


from en laboratory varieties. In ita 
present form this information 18 tely related 
neither to current ethologioal field stu nor to the 


psychology of white rate, and it presents a notable 

to the student of mammalian behaviour. 
There is very full information on what the authors 
call ‘new object reaction’ in rate—an (innate?) 
avoidance behaviour or ‘neophobia’ which clearly haa 
much to do with the success of these animals. There 
is also information on poison ‘shyness’ or the refusal 
of а food which has caused illness—a phenomenon 
which should stimulate further study of the abilities 
of rata to select an advantageous diet. 

On the ecological side, much has been learnt of 
rat population dynamice. Part of this work has been 
separately published ; in these volumes the date on 
the growth and decline of rat numbers in different 
circumstances are scattered among several chapters, 
and are mainly related to the effects of 
attempts а large-scale control. А. D. Middleton, for 
сене ier аши сее rat control 

us e Do farms—an encouraging instance of 

done, at reasonable cost, with sound 

; and Elton and Laurie describe a sample 

census of rats and mice in oorn-rioks in England, 

with results much leas encouraging for those oon- 
cerned with rural rat control. 

The study of what actually hs to pest 
populations when control is attemp in relation to 
the amount of damage they oeuse, is an essential 
basis for a rational system of control. The Bureau’s 
findings make & useful starting-point for future 
operational research, but important generalizations 
on this topio are scattered through various chapters, 
or made only by implication: there is no pomt at 
which the threads of the argument on rat numbers 
are brought together in a unified statement. 

There is greater unity in the third volume, on Mus ` 
musoulus L., since the final writing was almost wholly 
the work of the editor, H. N. Southern. It was only 
with the Second World War that the house mouse 
was found to be & serious agricultural pest in Britain, 
but surveys from 1940 on showed it to be abundant 
on farms and highly destructive in ricks. In grein 
stores, of course, ite activities can be devastating. 
Ita behaviour is markedly different from that of the 
common rat: while the latter is conservative but 
‘suspicious’, the mouse is mercurial’ and unpredict- 
able. The Oxford work on this species has produced, 
for the first time, a sound basis for control by 
poisoning or trapping, and also a foundation for 
future studies of mouse biology. 

The scientific worker on pest control must often, 
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ANALYSIS BY CHROMATOGRAPHY 
AND ION EXCHANGE 


ue. Cures egapiy 


. x4184--5 plates. (New 
Ya. D. Van Nost Nostran: London : 
and. Oo. Lid., 1958.) 878. 6d. net. 


Chromatographic Methods Inorganic Analysis 
With Reference to W. оза : 

By Dr. F. Н. Pollard ала par 

Pp. уйі +19244 plates. 

Beieniiflo Publications, 1058.) 30s. E 


lon Exchanges In Analytical Chemistry 
By Prof. Olof Samuelson. Рр. are | ee 


Almqvist 
Hal, Lid., 1953.) 52s. net. 


is natural enough that, when subjects assume 
such prominence in scientific research as ion 
exohange and chromatography, there will follow 
to systematize the known facts by the 
ublication. of text-books. These three books should 
considered against the background of the vast 
amount of unoo-ordinated data to be found in the 


the problem is for the text-book writer to confine 
ion of the subject, and to avoid so 
нА itions bo which the 


developer is used before the sample or after: and 
ad infinitum". This has, no doubt, led him to over- 
look the almost complete unintelligibility of the last 
sentence of his paragraph on “Adsorption on Paper” 
(р. 5). In his discussion of “Apolar Adsorption” (p. 9) 


of subjects, and constant reference to the index is 
necessary. In ae 5, although most paper 
chromatography has done on filter paper per se, 

of 


фоту 
have been better if more attention 
paid! to. the standardicatión of adsorbenta: There is 
no attempt to describe alumina in chemical or 
physical terms, and, as variable amounta of water 


difficult to define оа &nd as Mr. 
Smith himself states in relation to starch (p. 118), 
the results obtained with different batches of material 
&re'nob always reproducible. 

Ав regards the other two books, by Dm. F. Н. 
Pollard and J. F. W. MoOmie and by Prof. Olof 
Samuelson, respectively, the exposition is clear and 
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the presentation logical. Pollard and MoOmie give в 


new qualitative analysis 
sound ; but before the ‘classical’ analysis is scrapped 
we should ask ourselves whether there is, in fact, & 
real advantage in the chromatographic method. It 
may well be that many laboratories will adopt some 
part of the scheme as a supplement to their normal 
methods, and in this case they will find the tables in 
the appendix of Pollard and McOmie of great help. 


well as those of American origin. It is clear that a 
selection of examples must be made if the book is not 
to reach encyolopexlio size, and therefore specialists 
in subjects such as alkaloids and proteina may find 
the information too sparse; however, a reasonable 
bibliography pointa the way to further sources. 
The book by Pollard and MoOmie and that by 
Samuelson should find a place not only in every 
ош шуы мак eee eee 
desk. Е. ©. Laws 


INTRODUCTION TO VECTOR 
AND TENSOR ANALYSIS 


Vector and Tensor Analysis 
By Prof. G. E. Hay. Pp. уій+-198. (New York: 
Dover Publications, Inc., 1958.) 2.75 dollars, cloth ; 
1.50 dollars, paper. 

HE emphasis in this book is mostly on vector 


applied sciences. Moreover, in respect of tensors 
particularly, it is likely that there will be some 
measure of disappointment in i circles 
that the book is confined to the claasical 
instead of supplementing the latter by the method 
initiated and developed by Gabriel Kron primarily 
for engineers. The point is worth making because 
there should be & greater measure of mutual reoog- 
nition by pure and applied scientists of each other's 

reeds arid e led with effective joint 
acco is Oben he bes of both айан. 


of vector 
diff ial geometry. 8 relates to the 
application of vectors to іов within the scope 


of motion of а particle and of a system of particles. 


NAT 


1120 
with integration i y and include studies of © 


njugate tensora, lowering 


and raising indexes, the Christoffel &nd the 
symbols, 


tensor, in addition to stati i 
Eee ting other topics 
There are 195 blems (without answers), and 


B. Асвтим BrIGANT 


FOOD FROM FRESH WATERS 


Fertilizers in Fishponds 
(Colonial Office, Fishery Publication No. 5, 1954.) 
oe e E With additional material and 
в forew y C. F. Hickling. .Iv4-56. (London: 
H.M.8.O., 1054.) 25s. net. "E 
Е remarked on the Continent of Europe 
that in Britain scarcely any freshwater аһ are 
exploited for food. Indeed, many who went to 
investiga e posalbility of carp farming on the 
German model. But see fish is so readily available 
everywhere in tho British Isles and, if truth be 
told, so much more palatable than carp, tench and 
pike, that it seams unlikely that such an industry 


ve to be warm enough to allow farmed fish 
to attam an economic growth-rate. 

N during the War we had to consider 
пе Msi rua 6 аон 
to our food supp ‚ &nd Dr. C. H. Morbimer prepared 
for the Freshwater Biological Association a biblio- 
graphy of publications on the use of manures to 


increase the productivity of fish . In the event, 
we never had to exploit our waters, so this 
paper did not attract the attention ib deserved. Soon 


after hia appointment as fishery adviser to the 
Colonial Office, Dr. О. Е. Hickling appreciated the 
contribution freshwater fish could make towards 
remedying the serious protein defloienoy that exista 
in во many ка and O countries and, 
by example precept, has aroused an interest in 
fish farming throughout the British Colonies. 

The literature on the subject is scattered and 


scanty, во no doubt Hioklng found Могъппег'в 
bibliography useful, with the ha result that they 
have oo rated to revise extend the eerlier 


Er sia and have produced a peper that every 
farmer and every freshwater biologist in the 
world should have. It is a very good bibliography, but 
it is & great deal more than that. The first forty 
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pages aro in fact a oritical review of the literature 
and are most readable and informative. Then follow 
108 pages which contain 851 references, and in every 
case where the title of the paper is not an adequate 
description of it there is an abstract. These 


vary m length from one line to rather more than 


consulting—a very 
world remote from 


1 something 
а paper cover. This book will be in constant use and 
inevitably have to be given в permanent binding, 
so why should not the publishers do their jo 
properly ? F. Т. К. Pawratow 


PROPERTIES OF MATTER 


Properties of Matter 
By N. V. Temperley. Pp. vii4-323. 
University Tutorial Ргевв, Ltd., 1963.) 218. 
М outstanding feature of this excellent book by 
Mr. H. N. V. Temperley, which is intended for 
the degree student, is its emphasis on essentials. 
The usual descriptive matter is greatly condensed ; 
indeed, only one experiment (the determination of g) 
ig described in full, but this is done in great detail to 
illustrate the general principles of correcting for 
experimental error. The reader is left to supply for 
himself (guided by a mathematical appendix) the 
intermediate steps in the derivation of formule ; and 
the author deals very thoroughly with the applica- 
tions of classical mechanics to the behaviour of 
solids, liquida and gases. 

The book is interesting to read for two reasons. 
The first is Mr. Temperley's economy of 
words ; an author who is as careful of his writing as 
of the subject-matter compels attention, bemdes 
setting a good example. The second is his outlook ; 
for, as he says, although no especially striking 
advance has taken place in the twentieth century in 
the fleld of фе е pi riim. there is no sign of any 
Blowing-down of progreas, quite the reverse, and the 
subject is still a very long way from being a ‘cloged’ 
one. He gives many examples of the recent appli- 
cations of classical physice—work at very high and 
very low preasures, ultrasonio absorption and the 
second coefficient of viscosity, the pen of 
shock waves, and the behaviour of metals under 
plastio flow, to mention a few. The effoot of this is 
to assure the student that classical physica is not 
only the grammar of the subject that he must master, 
but is also in ite own right a living branch of the 
subject, with & future as well aa a distinguished past. 

Each chapter has & bibliography and examples for 
Pia dum Hak pe i qns Oe ce 
questions, chiefty from Part I o Oambri 
Natural Sciences Tripos and the London B.Sc. 
examinations. One’s only criticism is of the pub- 
lisher’a modest statement that the book is suitable 
for studente preparing for degrees in science; it 
would be fairer to describe it as invaluable for degree 
students preparing to be scientists. 

8. R. Noaxms 
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THE UNIVERSITY OF HULL 


May 13, 1964 Hi dis Qua ted a 
Charter oonstituting and founding а University 
within the City and of 


under the style and title of ‘The University of Н. 
and so came into being the third new university to be 
established in England since the end of the Second 
World War—the others being Nottingham (1948) and 
Southampton (1952), In the years between the two 
Wars only one university, Reading (1926), was 


created, and it is necessary to look to the early years ` 


of the century for & precedent for the creation of so 
many universities within a space of a few years, 
when Bristol and the mid-northern universities were 
founded. 

puppis Шора 
of the twentieth oentury Their growth, 


departmenta, reflects the great expansion 

in the opportunities for higher education and for 
кое. in the peat half-century; while 
ir standing among the universities of the 
On dud ae New orld ig an incentive and an 
to those new foundations which have 


been ed to their number in recent years. Although: 


it is natural and desirable that each university should 
derive much of its ethos from its immediute sgur- 
roundings, the newer institutions must, if they are 
to prosper and grow, strive to take their rightful 
place as national institutions. 


Foundation and Development of the University 
College 


Until the University College of North Staffordshire 
was established in 1949, the University College of 
Hull was the youngest of British university colleges. 
It was founded in 1927 with a gift of £250,000 from 
the late Right Hon. T. R. Ferens—but for his 
munifioenoe and vision, and his concern to establish 
а centre of higher education in the оңу where he 
lived and , there would not be to-day a 
university to enrich ‘ite life and to illume the plain of 
Holderness. But while Thomas Robinson Ferens is 
rightly acclaimed and honoured as the founder, the 
new venture would have been more tardy in ‘its 
growth, and lees attractive in ite appeal, if it had 
not been fortunate in winning generous support from 
other quartera—in particular, from the City and 
County of Kingston upon Hull and from Mr. G. F. 
Grant, & leather merchant and a close 


hall, and the refectory. hake wore erected 
in 1927—28 on land originally by Mr. Ferens to 
the City, and transferred by the City Council to the 
College. The choice of the site on Cottmgham Road 
for the new College was a most fortunate one, for 
adjoining it was в large area of open land. This the 
Council of the College gradually aoquired, so that 
when the орону for rapid expansion came at 
the end of the War, the College had some seventy 
acres of land available for new buildings and 
sports flelds. In addition to the capital sum for 


By Pror, BRYNMOR JONES T 
Pro-Vice-Chancellor ' ` 


buildings; gos ecco aen 
grant, and so did the Education Authorities of the 
East Riding, Lindsey, and Grmsby, e oW- 
ment of the College was enlarged by a bequest of 
&bout £100,000 by Mr. G. F. Grant. E 
diu ы mi M or 
and edo a 


university 
Wal үр Шет кы шош d 
the kir A of scholarships to keep them at the 


country: fortunately, the need for this never arose, 
and, despite the severity of the raids on the City, the 
esca serious damage. 

At the af tho War HA Cogo beer eee 
for the difficult years ahead. It soon became clear 
that the preesure for places at the universities would 
be great, for in addition to the normal complement 
of studenta from the schools, there were many 


College could not offer teaching in во wide в range 
of gtudiee, it realized that it could offer ample oppor- 


This was especially true of the humanities and of 
4 the of which fortunately are во 
much simpler than those in sciance. 

Mea of the Oollege were quickly 
recognized by the University Granta Committee, 
poche Of the tories of which vietted the College: in 

xe онд and in the summer of that year 

tho Cold became eligible for the first time for 
fear. LPS pod foe ovans dud. жр Dur 
In the following eight yeers the per аук 

front the o rasim e D ee purchase 
and adaptation of existing ones, the erection of 
temporary accommodation, and the provision of 
furniture and equipment for teaching and residential 
needs, amounted in total to well over a million 
aboar Ie сыйа реп Mo ийре of 
-time studente at the College rose from the region 
of a hundred in 1944 to a peak of 917 in 1960-51—& 


'The 
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Fig. 1. Aerial view of the University of Hull Centro blook, new Obenusiry Laboratories; right 
left quadrangle, Arte and Administration; back, Students’ Union. By bond permission 


total made up of 584 men and 833 women. In 
addition, many students, were i for part- 
time courses for diplomas and ifloates, while some 
three thousand adult students each year attended 
evening classes and lecture courses both m Hull and 
in a large number of centres throughout the’ College 
area. An extensive scheme of tutorial classes and 
lectures for members of H.M. Forces was arranged by 
the Department of Adult Education m conjunction 
with Service Departments, and financed by & special 
grant from the War Office. To meet all these needs, 
the staff of the College was enlarged. It now 
numbers about 185. Of these, twelve are engaged as 
tutors in adult education, and together they provide 
teaching in English, economics, history (includi 
local history, and history of art), literature 
drama, philosophy and psychology. 

To meet pressing demands for accommodation, a 
number of temporary hutmenis were erected, and 
several of these were equi as laboratories. While 
the furniture was of beet materials available at 
the time, the huta themselves were designed to serve 
for a limited number of years, for previous exporience 
had shown that, m universities m particular, ‘tem- 
porary’ accommodation can all too often become 
permanent. Useful as these temporary laboratories 
have proved to be, they are no substitute for the 
well-built and well-equipped laboratories which 
teaching and research in modern science demand. 

As hoences were granted and building materials 
became available, work was started on permanent 
accommodation. The first was an addition to the 
original Arts building. This comprised in the main a 
number of lecture rooms for classes in the humanities ; 
but it also allowed of an appreciable extension of the 
Department of Botany, which from the first days of 
the College had been housed on the top floor of the 
Arts buildmg. The addition of new teaching and 
research laboratories, в lecture theatre, a herbarium, 
and some staff rooms has allowed for & welcome 
expansion of botanical studies. The Department has, 
too, @ large experimental garden with a number of 


4 


Balanoe Buildings , 
the Hull Daly Меп 


well-equipped glass-houses, stocked with a rich 
variety of planta, and especially of ferns. 

A students’ refectory seating four hundred, served 
by modern kitchens i with the latest 
mechanized apparatus, was built in 1950, and when 
this wag finished, work was started on a Studentsa’ 
Union building. Together they form one of the most 
attractive centres for student life and activities ın 
Britam. The Union has separate common rooms for 
men and women, and an excellently designed and 
furnished joint common room. In this buildmg, too, 
ів а Studente’ Council Room with the appropriato 
offices for Union officers. 

The latest addition is the first section of a new 
science building to house the Department of Chem- 
istry. This has a number of large and well-equipped 
teaching laboratories, rooms for research in the three 
main branches of the subject, three lecture theatres, 
and a large basement for stores. The completion of 
this building has made it possible to provide more 
accommodation for physics in the original science 


“building by converting the laboratories used formerly 


by chemists for the use of physicists. There are two 
new laboratories for undergraduates, number of 
research rooms and an additional lecture theatre. As 
æ result, it was possible last summer to remove 
some of the temporary hutments. Along with the 
physical sciences, the biological sciences. have also 
grown, and the Department of Zoology, like that of 
Botany, has had to be provided with more space. In 
addition to a new laboratory equipped specially for 
third-year students, the Department has now an 
up-to-date animal house and an -aquarium. The 
erection of so many new buildings and the expansion. 
of the work of the science d ta have neces- 
sitated the building of a large new boiler house and 
of & modern workshop. 

Bo far it has not been possible to house the Depart- 
ment of Geography in a permanent home of its own 
—a building for geography and geology is one of the 
needs of the new University. In the meantime, to 
cope with the greatly inoreased numbers in geo- 
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graphy, a temporary laboratory was built. Of greater 
significance has been the creation of a chair of geo- 
graphy. The establishment of this new chair is a 
recognition -of the intellectual value and practical 
importance of the subject, and of the work of the 
present head of the Department in building it up 
over в period of years. 

When the University College was founded, the 
Council very wisely decided to establish only a 
limited number of departments, and to concentrate 
teaching and research to the major subjects. Thus, 
the emphasis was laid on philosophy rather than 
psychology, on geography rather than geology, and 
on o English, Frenoh апа German as the mam 
languages. But it had always been the intention that 
new subjects should be addo. and new departments 
established. In the past few years many additions 
have been made. A Department of Social Studies 
was started in 1946, and two years later a lectureship 
in sociology was added. The range of teaching in the 
faculty of arta has been extended to include theology 
and music, and provision has been made for the 
teaching of Finnish and Swedish. Special appoint- 
menta have been made by the Department of 
Eoonomios and Commerce in public administration 
and in government. Geology has been added to the 
subjecta in the faculty of science, and paychology, 
formerly attached to the t of Philosophy, 
has been recently consti into & separate depart- 
ment with & well-equipped laboratory of ite own. 
Its courses are open to both arte and science students. 
The establishment of readerships in medieval history 
and in plant physiology have not only been of value 
to un tes with a special interest in these 
flelds, but they have also helped to encourage 
research. There has been, too, a very substantial 
strengthening of the Department of Education, both 
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in the number of its staff and m the provision of 
specialist teaching—including physical education, 
which has a modern 

Along with the other university institutions, the 
College established an Institute of Education, with 
itg own special library. It serves to promote the 
interests of education among those concerned for ite 
practice and ita administration m the College area, 
and it offers opportunities for further study, refresh- 
ment and investigation to teachers at all levels. 


Research 


Along with the expansion in the number of under- 
graduates, and the provision of more accommodation 
for teaching and specialist study, there have been 
welcome additions to the facilities for research in 
several шыша. Considerable sums have been 
spent on new equipment, and the increase in tho 
number of graduates engaged in research has beoomo 
an important feature in the life of the College. A 
large number of research topics are being investigated 
by members of the staff in both faculties, and by 
research students working under their direction. 


Library 


The lbrary, which has grown steadily over the 
years, was planned from the start as the centre of 
the academic life of the College, especially in the 
humanities. It has now some 120,000 volumes. In 
the first few years ita growth was rapid; but, unfor- 


' tunately, it has not kept pace with the increase in 


student numbers, or with the needs of specialist 
teechmg and research. In part, this is due to the 
inevitable restrictions of the war years and to the 
greatly increased cost of both books and bmdmg in 
the post-war years. Fortunately, monographs and 
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Pig. 3. Student’ Union and Refectory 


periodicals can be obtained on loan with reasonable 
ease from other university and industrial centres ; 
but the building-up of the library on & large scale 
remains an urgent and pressing need in the years 
ahead. 


The main part of the t library continues to 
be housed in accomm ian on two floors of the 
science building intended ultimately for lecture rooms 
and ataff rooms; but plans are well advanced for 
а new library building. The site for this is large 
enough to accommodate а buil 
ultimately house & million books, and plans make 
it possible for it to be builb in sections. The stack 
ошар ee ee апка, The 

rooms and the rooms for administration 
willbe. built: iret, with aut portions OF tis «tack us, 
are necessary for в term of years. 


Halls of Residence 


Two features have distinguished the College from 
most of the civic universities of Britain. In the first 
place, ib did not evolve from a college of science, a 
technical college, в school of medicine, ог a university 
extension college, but was founded as a new venture 
for the study of the humanities and pure science. 
No provision was made for medicine or for tech- 
nology, although the incorporation of these was 
envisaged as а possibility at a later stage. In the 
second place, it has from ite foundation required 
residence from all ite studenta, with the exception of 
a emall minority that lives at home. In this it 
resembles more the first Welsh ооПедев than the 
civic universities of England, where the majority of 
Studente live in lodgings or at home. 

In the first year a hall for men was founded by 
ee ee oe 
the of Co distance of some two 
miles from the College itself. A hall for women was 
also established in Cottingham in Thwaite House, a 
large red-brick a standing in twenty-four 
acres of beautiful In the thirties two wings 
containing study- were added to Needler 
Hall, to enable it to accommodate sixty-eight 
students. About the same time, Thwaite House waa 
algo enlarged by the addition of a number of separate 
study-bedrooms. -In spite of thess additions, both 
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Halls continued to be regarded as 
temporary in character. The orig- 
inal plan of the College buildings 
envisaged the erection of halle of 
residence and athletic grounds ad- 
joining the lecture rooms and 
laboratories ; but, when the popu- 
lation of the College was growing 
rapidly in the late ’forties, it became 
clear that m the changed circum- 
stanpes it would be better to keep 
the whole of the Cottingham Road 
site for academic developments. 
The advantages of this course have 
become apparent as new academic 
and social buildings have been 
erected. Although this has re- 
dused the possibility of i adore on А 
academic, residential and etio 


campus, it has assured. 
for further academic dere nes 


including, should the need arise, 

accommodation for one or more 

branches of technology ог of 
medioine. 

Onoe this decision had been reached, extensive 
additions were made to Thwaite Hall. These included 
more than a hundred study-bedroome, a spacious 
rede eee ey ee E 

The other hall for wo: n. Hall—com 
prisee three large houses which have been adapted 
and modernized to constitute a hall for sixty-eight 
women. It has a light and exceptionally pleasant 
new dining hall, and its common rooms are unusual 
for the freshness of their decorations and 

Camp Hall is a temporary venture made up 
hutted camp demand ошау for families whos 
pines had been in air raids. It has provided 
accommodation for hundred men in separate 
study-bedroome, each with its electrical heating. 
The hall has two dining rooms, and, in addition to 
the usual common rooms, it has a games room and a 
billiards room. бе aig Urge giri еа 
intended only for use as a for a limited number 
of years, has given yeoman service at a time when 
lodgings were hard to come by in a city severely 
damaged by air attacks. There is undoubtedly much 
that can be said against temporary buildings, both 
for academic and residential ; but in the 
immediate post-war period eepodislly, hay. did. enable 
the College to provide facilities for a large number of 
students who would otherwise havo been deprived 
of the opportunity of a university education. The 
abolition of a large part of Oamp Hall is now in 
sight, for work is well advanced on & permanent hall 
for a hundred and fifty men. This is to be known аз 
Farens Hall in honour of the founder of the College. 


Athletics 


The first section of an athletics centre, in close 
proximity to the Students’ Union, was completed in 
1950. In addition to the usual changing roome for 
men and women, there is a squash rackets court. A 
Ятв-сівав running track was constructed in 1952, 
and in the two years some new records have 
been established in the course of the national athletic 
matches which have been held under the auspices of 
the Amateur Athletics Association. 

Tennis courts have also been laid out in the 


grounds of the Halla at Cottingham. 
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The University 


Such was the inheritance of the 
University when it was founded in 
May. The University College had 
been planned from the fis ав а 
university in the the 
Court of Governors, the il, 
the Senate and ‘the Boards of 
Faculties had from the foundation 
the customary powers. Indeed, it 
says much for the foresight of thoge 
who served on these various bodies 
in the early years that in the transi- 
tion to full university status there 
‘was, in matters of government and 
control, so little need for change in 
established practice. 

But in & number of other ways 
there was inevitably muoh new 
ground to be explored and many im- 
|a decisions to be reached. 

was y true of the 

to be awarded by the new 
university. For more than three 
years the planning of degree courses 
and syllabuses has been a major 
pre-oecupation of the Senate and Faculty Boards. Be- 
fore any firm decisions were made, a special Charter 
Committee set up by the Senate reviewed the degree 
structures of a number of universities, inoluding those 


of the University of London, the examinations of. 


which the students of the College have taken for more 
than twenty years. A number of criticisms and com- 
ments from schools and industry were assessed, and 
the experiments and changes proposed in other uni- 
versities were borne m mind. The Committee found 
that it had to try to meet—or to balance—what 
seemed at first to be competing claims: the need of 
the country for more specialists in almost all branches 
of knowledge, and particularly in certain sciences, 
the of over-specialization, and the plea both 
from industry and from schools that graduates should 
not be narrow specialista, but that they should at 
least be aware of the M which make 
their particular knowledge skill во necessary in 


However well lanned, only & part of all this can 
be covered by degree courese—fot the ress, every 
university must rely on the inspiration of ita teaching, 
on the enthusiasm and self-sacrifice which ita staff 
brings to the discovery of new knowledge and to 
new ways of thought, and on ite corporate life. But 
since the courses themselves must inevitably 
be the oore of the intellectual training, their content 
and their relationship one to another are af first 
importance. While it is true that many under- 
graduates fail to broaden their mental outlook, it is 
equally true that the greatest single benefit a student 
oan derive from в university education is the 

ment of his ability to go deeply into his chosen 
Such an experience should, and often доев, provide a 
foous from which other and wider interests oan readily 
be developed. Thus, while acknowledging the dangers 
of over-specialization, the Committee was at the same 
eo тета аана оо 

ucati 


trainmg—for one of the main purposes of on 
15 to impart an intimate sense of the value and 


of ideas, of the struoture of ideas, апа of the beauty 
of ideas, thereby oultivating that most austere of all 
mental attributes, the sense of style. 
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Dining hall аё Thwaite Hall 


After careful consideration and discussion, the 
Senate and Council approved that there should be two 
kinds of degree—‘special degrees’ and ‘joint degrees’. 
The special degrees are in one mam subject, joint 
degrees in two main subjecta. A ‘general degree’, with 
three subjecta taken to final year, as in London and 
some other universities, waa rejected, y because 
experience has shown that few ta reach a 
satisfactory standard in all three; but more par- 
ticularly because the great majority of students fail 
to co-ordinate the knowledge во as to achieve somo 
measure of synthesis. Tho special and joint degrees 
are based on the established principle that a student's 
general education is a matter for the schools. The 
radical solution of lengthening the course for a first 
degree to four "years, with provision in the first of 
theee courses designed to give a broad survey of 
existing knowledge and disciplines, was not adopted. 
While it is true that many studente could with 
Sete eu ee P the 

courses to four years i8 
impracticable on КЕШ grounds for the greet 
majoriby. 

The first-degree courses have therefore been 
planned to occupy three academic years. The whole 
of this time, however, will normally be devoted to 
post-intermediate work, since there is no 'inter- 
mediate’ examination m the usual meaning of that 
term. The University needs, of course, to be satisfied 
that candidates have passed the General Certificate 
of Education in those subjects which will enable them 
to enter with profit on the degree courses of their 
choice. In most oases, though not in all, they will 
need to have a General Certificate of Education in 
the particular subjects which they propose to read 
for their degrees; but thw does not necemarily 
mean that they must hold a certificate which will 

t them from the usual type of intermediate 
examination in three ог four subjects. All 
students must, of course, be qualified to matric- 
ulate on terms similar to thoee accepted by most 
universities; but what is needed in addition has 
been determined solely in the interest of degree 
studies. 
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All candidates for the Б.А. degree, t those 
+, offering mathematios or musio for a ial dagree, 
must take ope additional subject—either as a two- 
year ‘subsidiary’ or as в one-year ‘ancillary’. Wrthin 
this broad scheme there is a wide variety of choice, 
both in the combination of subjects for the joint 
degree, and in the subjects which may be taken at 
subsidiary and ancillary level. In the final examina- 
tion, classified honours от а pase may be awarded in 
both degrees. 

The regulations governing the degree of B.Bo. are 
similar, but with some important differences. Exoept 
in mathematica, all candidates for the special degree 
must take either a two-year subsidiary or two one- 
year ancillaries. The choice of these is in some 
instanoes closely defined, i where the second 
subject becomes a tool for the fuller understanding 
of the main subject. Thus, all studenta wishing to 
specialize in physica are required to take mathematios 
aa a subsidiary, and candidates offering philosophy 
as main subject must take a two-year course in 
psychology. Specialists in chemistry are required to 
take mathematics as one of the two ancillaries ; but 
there is a free choice of the second. With the view 

the 


for the special degree are held varies with the subject. 
“In some, the final examination will be held in two 
: Part 1 at the end of the second year and Part 2 
' sat the end of the third year. In other subjecta there 
~ ‘will be one examination at the end of the third year. 

Studente for the degree of LL.B. take three 

-- examinations—a examination, and Paris 
‘land 2. For the degree of B.Sc. (Econ) the quali- 
fying examination is at the end of six terms, and the 
final examination at the end of nine terms. 

In addition there are many diploma and certificate 
courses, among them the oourse leading to the 
Graduate Certificate in Education taken by those 
graduates who choose teaching as a vocation. 

" The degrees of B.D. and B.Mus. tank as higher 

: degrees, and courses leading to them may only be 
taken by candidates who have a first degree. The 
University has the power to grant the usual masters’ 
degrees, and here mention should, perhaps, 
be made of two such degrees—that of M.Sc. (Есоп.) 
and M.Ed.—for which provision is not made in all 
universities. Provision has also been made for the 
degree of Ph.D. and the hi doctorates*. 

The new University of Hull looks to the future 
with confidence. It aims to give to ita studente a 
broad and balanced approach to their studies, with 
кел: for specialist training for those best fitted 
or it. While the larger universities oan, in many 
cases, offor.a wider range of study, with æ greater 
variety of specialized courses, there are 
advantages in & community of moderate size, where 
personal contacts both with students and with 
members ‘of staff are more readily established. In 
the words of Prof. Bonamy Dobrée, the University 

e aspires along with ite sister universities to contribute 
to “the creation, tion by generation ш & oon- 
tinuous flow, of & of men and women who share 
в sense of civilized values, who feel responsible for 
developing tham, who are united by their culture, 
and who by the simple presure of their existence and 
outlook will form and be enlightened public opinion". 


Ышы epia ad ig requirements аго giyen in the 
Une "Proepoctus and Regulations”, 
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CENTRE FOR RESEARCH ON 
MACROMOLECULES, STRASBOURG 


HE Centre for Research on Macromolecules 

(O.R.M.), Strasbourg, is a foundation of the 
French National Centre for Scientific Research 
(O.N.R.B.). It is one of a series of Р 
institutes each of which is devoted to a particular 
branch of research, and several of these are planned 
to be established in the course of the next few years. 


university department for the study of maoro- 
molecules, financially supported by the National 
Centre. i de di nudleus thet bes been expanded 
and installed in в new building to become the new 

national oentre for macromolecular studies. 
Pn: idea of the foundation, due to Prof. О. Sadron, 
vid dead director, is that it would facilitate the 
colla tion of physicista, ahemiste and biologista 
interested in macromolecular science. The physicist’s 
part is the creation and the development of the 
necessary techniques for the investigation of the 
constitution of macromolecules by purely physical 
methods. In order to provide the materials for this 
lac "ou ы ое 
necessary. Similarly, hysicists poe the 

finished tools for the use d the chemists and 
biologiste. In this way the highly specialixed and 
difficult techniques and methods may all be applied 


.80 that correct interpretation of the resulta may be 


obtained in a very broad and difficult field. To 
Pe eee а the 
es facilities and organization have been 


The he building is housed on four floors with a total 
area of about 85,000 sq. ft. In the basement on the 
ground floor are special rooms for precise physical 
measurements, administrative offices and 
services. The first floor is devoted mostly to biology, 
some of the space ee accommodation for spectro- 


The second floor is concerned with 
also houses the private & ts of the direotor. 
The present staff consists of about sixty research 
workers, technicians, mechanics, secretaries and 


typiste. 

The physics св section consists of about eleven people. 
It is by Prof. H. Benoit and is concerned 
ith light scattering, B : Beg A 
b: oe, viscosity, fluorescence and dielectric 


ultra-violet spectroscopic work are also the concern 
of the phystos section. 

There is aleo a section of X-ray studies 
with seven people directed by Dr. V. Luxrati. The 
topics here comprise the determination of molecular 
structures by conventional diffraction methods, the 
crystallinity of fibres and low-angle scattermg by 
high polymer solutions. A n ultracentrifuge and 
an electron microscope complete the ا‎ 

The biological section, directed by Dr. Vendrely, 
consists of ten le, and the two main topics are 
the structure of globular proteins and also the study 


of nucleic acids. 

The chemical division is directed by Prof. J. 
Parrod, assisted by Dr. P. . It comprises two 
sections, the first being oo with the synthesis 
of macromolecules of low molecular weight with a 
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well-defined constitution, and the seoond with the 
study of polymerization reactions. Facilities for 
fractionation are also available in this section, and 
the particular concern of the polymerization section 
is elastomers. 

The laboratory was formally opened on October 6. 
The ceremony was ided over by the Secretary of 
State for Boientiflo and Technical Progress 
in the presence of M. G. Dupouy, member of the 
Institut de France and director of the National Centre 
for Scientific Research, representatives of the Ministry 
of Education, and numerous personalities, French 
and foreign, belonging to the world of science and 
industry. An international colloquium was arranged. 
on this occasion and some fifteen papers were gin 
by eminent specialists on various aspects 
science of macromolecules. The colloquium was 
concerned not only with physics, biology and 
chemistry, but also with oonsiderations of the indus- 
trial uses of high polymers, which come under the 
general care of the new Centre. 

The Centre for Research on Macromolecules will 
therefore have the goal of contributing to the funda- 
mental science of macromolecules, of furthering the 
progress of knowledge about certain essential - 
perties of living matter, and of helping the develop- 
ment of the industrial uotion of high polymers. 
In this latter domain tions already exist between 
the Centre and various industrial establishments, the 
technologists of which are specializing in the various 
techniques needed for work on high polymers. 
Representatives from industries outaide France will 
frequently discuss with the staff at the Centre 
problems concerned with the production of high 
polymers. The industry of the region will also be 
interested directly in the садын of the Centre. 
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NEW INTERNATIONAL 
BAROMETER CONVENTIONS 


By P. H. BIGG 
Nationa! Physical Laboratory 


HE purpose of this article is to bring to the 

notice of barometer users generally a new 
rationalized system of barometer conventions which 
has received strong support both in Great Britain 
and internationally, and will come into operation on 
January 1, 1955. 

The development of the mercury barometer has 
been unfortunate in the number of scales which have 
come mto use and in the variety of temperature and 
gravity values which have been sasociated with these 
scales. The use of three standard temperatures 
(0° C., 12° C. and 62° Е.) with three variants of 
standard gravity (980-665 cm./a.*, 980-62 am./a.", and 
gravity at mean sea-level in lat. 45°), combined with 
the poemibility of five scales (milibar, millimetre, 
inch, altitude in metres and altitude in feet), has 
been the cause of much misconception and error. 
The situation has been further complicated by the 
differing temperature coefficients of barometers with 
fiducial adjustment (for example, Fortin) and those 
without it (for example, Kew). 

That much confusion and error were associated 
with the correlation and correction of readings on 
RC раиса 
became increasingly evident to the National Physical 
Laboratory in the course of its barometric work; 
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and hence, soon after the War, it initiated discussions 
with the Meteorological Offüloe and the Мтівіту of 
Supply. At these diecussiona there was general 
agreement that simplification is most desirable. 
After consulting арлат laboratories and meteor- 
Mor red organizations m the British Commonwealth 

in the United States, and later the Comité 
International dea Poids et Mesures, agreed proposals 
for the new system of conventions were submitted 
to the International ization for Standardization 
(ISO) and the World Meteorological. Organization 
(WMO). Committee ISO/TC12 of the International 
Organization for Standardization, which is concerned 
with quantities, units, symbols, conversion factors and 
conversion tables, at its meeting in October 1952 
ee in principle the unite associated with 

new conventions and raised no objection to the 
adoption of the conventions as a whole. In 1953, 
the Executive of the World Meteorological Organ- 
ization approved the proposals. The conventions 
have more recently been adopted by the British 
Standards Institution, and a British Standard* on 
the subject is in the course of publication. 


The New Conventions 


In the form adopted by the British Standards 
Institution, the rationalized conventions are 43 
follows : 

(1) Pressure unts. Apart from the basic umt of 
pressure, namely, the dyne per square centimetre 
(symbol dyn/om!), the following pressure unita only 
shall be recognixed for barometric purposes. They 
are given in order of preference, the millibar being 

reoommended. 

(i) The milliber, equal to 1,000 dyn/cm? (symbol 


mb). 

(ii) The millimetre of mercury at 0? C and standard 
gravity 980-665 om/s* (symbol ). 

(iii) The inch of mercury at 0° C and standard 
gravity 980-665 om/s* (symbol inHg). 

By ‘mercury at 0° C’ is meant a hypothetical fluid 
having an invariable density exactly 13-5851 g/cm". 
By ‘inch’ is meant а length of 25:4 millimetres 
exactly. 

(2) Standard instrumental conditions. 

(a) Pressure scales. Mercury barometers bearing 
soale representing the above unita shall measure 
pressures directly in these units when the whole 
barometer is at 0°C and is subject to standard 
gravity 980۰665 omja?. 

(b) Altitude scales. Mercury barometers bearmg 
altitude scales shall correctly translate the applied 
preasure into the corresponding altitude (on the 
preasure/altitude relationahip adopted) when the 
whole barometer is at 0° O and ia subject to standard 
gravity 980-665 om/s*. (The definition of the yarious 
relationships between and altitude in tho 
atmosphere, and of the underlymg assumptions, ів 
not within the scope of the new barometer conven- 
tions, which are concerned with the conditions of use 
of barometers bearing scales complymg with these 
relationships.) 


The reforms which have been introduced arise 
mainly from the exclusive use of a single con- 
ventional value for standard gravity, together with 
a single reference tem ture, in the definition of 
the millimetre and i pressure unite and in the 

* British Standard Conventions ani Tables. 


British Standards Insertion Бил Blandarts Home. 9 Park 
erg treet, London, W.1.) Е 
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scales, including those of altitude.. 

The need for relating barometric measurements to 
& definite gravity value has long been i In 
the past, various values have been used. The recent 
general acceptance of the conventional value for 
standard gravity, 980-665 om./s.* (which is not now 
associated with lat. 45° and is therefore not liable 
to revision), and ita adoption as the reference value 
for all barometric огровев, constitute notable 
forward. The use of & conventional value for 
the density of mercury at 0° C. is also a noteworthy 
advance, as it gives precision and permanence to the 
millimetre and inch pressure unite, while not pre- 
cluding allowance being made, m barometric measure- 
mente of extreme accuracy, for the actual density of 
the mercury at 0° C. 

In the past, it has not been clear whether milli- 
metre and inch scales on mercury barometers should 
be regarded as scales of pressure (as they are on 
aneroid barometers) or as scales of length set up to 
measure the length of the mercury column. The 
millibar scale has always bean free from such doubt, 
the millibar being clearly a unit of pressure and not 
of length. It has now been decided to regard all 
three scales as pressure scales, giving readings in the 
standard pressure unite when the baromoter is under 
standard mstrumentel conditions. 


Effect of the Changes 
tion of the new conventions will 
&nd 


As aneroid barometers are also to be regarded as 
graduated in terms of the new preesure unita, their 
readings will ahow the same inter-relationships as 
the soale on mercury barometers. 

At a preesure of about 1,000 mb. the reading of а 
Fortin millibar barometer graduated on the new 
basis will be 2-0 mb. greater than one graduated on 
the old basis. This is almost entirely due to the 
Songs m ee ee ог Во гоону 
from 12° to 0° C., and the di is proportional 
M реше Millimetre Fortin and Kew barometers 

remain unaltered, because their scales have 
always been standardized at 0° O. At ordinary atmo- 
spheric pressures the reading of an inch Fortin 
barometer will be 0:01 less than before. This is due 
to the change in the length of the inch acale between 
62° F. and 0° C. The difference is proportional to 
preesure. On soccount of the special 
coefficients of Kew-type barometers, millibar and 
inch Kew barometers will not be affected in quite 
the same way as the corresponding Fortin baro- 
meters. Details will be found in B.B. 2520. 


Implementation of the Changes 


It is recommended that existing milibar and inch 
mercury barometers should be modifled to oomply 


` with the new conventions as soon өв is practicable, 


for example, when barometers are due for repair. As 
from Jan 1, 1955, the testing of barometers by 
the National Physical Laboratory will be based 
exclusively on the new conventions ; new barometers 
will be to satisfy the Laboratory tolerances. 
For the time being, barometers already im service 
will be admitted unaltered to the test provided that 
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certain inscriptions required by the British Standard 
have been marked 


which shows large index 
corrections as & result of the change in the basis of 
the pressure scale. 
Save in exceptional circumstances, no accurate 
pressure measurements can be obtained with a 
barometer unless due correction is made on 


part from the International 
Meteorological Tables published in 1890 and not 
sinoe revised. In relation to modern instruments and 
pressure unita they have for many years been incom- 


: plste and, to some extent, inaccurate. The British 


tandard therefore i comprehensive oor- 
rection tables, applicable to all current types of 
meroury , on the basis of the new unita 
and conventions. 

The advantages of the new system are permanent, 
and will far outweigh the moonveniences in first apply - 
ing them. The conventions will be impl in 
important government services and by the barometer 
manufacturers. It is that scientific workers 
and others will henceforth express barometric pree- 
sures exclusively in terms of the international unite 
and symbols, and, with tho view of reducing to a 
minimum the iod of change-over, that they will 
Bave their millibar and inah Deromotare brongt into 
acoord with the new conventions at the first 


opportunity. 


in 
barometric work at the National Physical La 
for the Laboratory’s in the devel 
new conventions. This work was carri 


the sir of ha Labons is aa by permission of the 
Director of 


OBITUARIES 


Prof. R. E. D. Baker 


FuücgAnp Ево Derom BAKER, professor of botany 
in the Imperial College of Tropical Agriculture, died 
in Trinidad on November 19, of heart failure after a 
ghort ilineeg, in his forty-aixth year. ее 
greab loe) to botanical science in the tropios, and 
especially to the College which he served untiringly 
for more than twenty years. 

Born in 1908, Baker was educated at Oundle and 
Trinity Hall, Cambridge, where he obtained a first olaaa 
in Part П of the Natural Sciences Tripos ; he also 
rowed for his College. After a year of postgraduate 
study at the Imperial College of Tropical Agriculture, 
of which he was awarded the associa , in 1083 
he was appointed lecturer in myoology in Oollege, 
&nd promoted to professor in 1945. Although his 
earlier interests were mainly in oryptogamic npud 
in whith he did outstanding work on witehes' broom 
disease of cacao (Marasmius perniciosus Stahel), he 
was no narrow , and in 1940 was appointed 
to the chair of newly amalgamated Departmenta 
of Botany and Mycology. He waa an enthusiastic 

student of the phanerogamio flora of Trinidad and 
віпое 1947 had been editor of the ‘Flora of Trinidad 
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and Tobago”, of which most of the parts dealing with 
the Diootyledons have already been published or are 
in the pres. He was in charge of the botanioal 
sections of the banana and cocoa research schemes 
at the College, and in 1948 he went on an expedition 
to East Africa to collect wild and cultivated species 
of bananas for extension of the breedmg atocks. In 
1952 he led an expedition to Colombia for the purpose 
of collecting wild species of Theobroma. He was also 
largely responsible for the successful organization of 
River Estate, the College's field station for cacao 
research. 

Baker (or ‘Dick’, as he was known to staff and 
students alike) had a charming personality, a great 


sense of humour, and an interest in many subjecte 
apart from his profession. Although, he 
sometimes found. ft. it difficult to suffer foo , he 


freely offered his time and experience to those whom 
he did not consider to be fools, and m this his judg- 
ment was seldom, if ever, at fault. The news of his 
untimely death will be a great shock to the numerous 
past students of the Imperial College of Tropical 
Agriculture, now soattered over all parts of the 
Britiah Oommonwealth, who have been taught and 
inspired by him. 

IH vs уш иок шш шу кте 
man, he whole-heartedly put into practice that 
precept, "Whateoeyer thy hand findest to do, 

- with all thy might". has been buried in tho 
College cemetery, next to the grave of his former 
professor, H. R. Briton-Jones, who died in 1936. He 
ı8 survived by a widow and four daughters. 

T. W. KIRKPATRIOK 


Mr. H. G. Yates 


By the very sudden and untimely death 
September 15 of Mr. Henry George Yates, the marine 
turbine industry has suffered a serious lom. At 
the age of forty-six he had not reached the peak of 
his activities, and his abilities aa a steam turbine 
designer in the marme industry were widely recog- 
nized and appreciated. He was widely read, inter- 
ested in amateur dramatics, and had a happy family 
life, although his two children are only at the start 
of their scholastic careers. 

The study of vibration was & great hobby of his. 
Anything from the vibration of & sewing machine at 
home to the most complex types of vibration occurring 
in geared turbine systems was strenuously investi- 
gated. He had outstanding oe 
the more &betruse points in His eyesight 
had been defective from birth in one eye, but he 
developed” ability in dealing with complex 
mathematical formule in his head. 

After a distingui scholastic career, he graduated 
at Trinity College, Dublin, in 1980 with first-class 
modera ips in mathematics and physics and was 
afterwards awarded the M.A. degree. He continued 
at the University as a lecturer in physios for two 
years before deciding that he would prefer to be an 
engineer. He & student apprenticeship with 
the English Electric Co., Ltd., at ite Willans Works, 
Rugby, and was employed after his apprenticeship 


was put in charge of the work. He jo 
and Marme Engineering Turbme Research and 
Development Association (Pametrada) very near the 
begmming, and was associated with the growth of the 
Association, particularly in the work of the Design 
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Department, in which many designs were prepared 
for turbine machinery to be installed in important 
British and foreign ships, the total horse-power of 
the designs aggregating some seven million. During 
this time Pametrada & number of foreign 
licences, which enabled Yates’s work to influence 
building in countries such as Holland and Canada. 
Yates was an associate member of the Institution. 
of Mechanical тв, Fellow of the Institute of 
Physics, a member of the American Society of 
Mechanical Engineers, and at the time: of his death 
was a member of council of the North-East Coast 
Institution of Engineers and Shipbuilders and chair- 
man of the North-East Branch of the Institute of 
Physics. Apart from the ‘technical committees of 
Pametrada on which he was a valued member, he 
was on the Admiralty Noise Reduction Panel NRP.2, 
AVGRA Sub-Committee D, the Admiralty Gearing 
Noise Advisory Panel, the Heat Transfer and Heat 
Exchange Oommittee of the Mechanical Engineering 
Research tion and Committee J (Power 
Plant) of the British Electrical and Allied Industries 
Research Association. 
The thing that struck most people meeting him 
for the first time was his great personal charm and 
very quiet way in explaining difficult pointe in design 
BO eo (hab they became clear and easy to understand. 
He ів greatly mourned by his colleagues at Pametrada, 
^ where he spent the last ten years of hia life in charge 


of the Design Department. 
Tuomas W. F. BROWN 


Mr. E. Laurmann 


. Тнв sudden death of Emil Laurmann on Novem- 
ber 10 at the age of sixty-four came as в great shock 
to his friends and colleagues in the Royal Society 
Mond Laboratory, Cambridge. An Estonian by 
birth, he was trained ва an engineer at Strelitz in 
Germany but was unable to complete the course 
owing to the outbreak of war in 1914; he worked 
for & time at Siemens in and then at the 
newly organized Polytechnic Institute, where he 
started his collaboration with Kapitza. In 1922 he fol- 
lowed Kapitza to Cambridge and for many се acted 
as hia personal assistant, first in the pes dos 
ment of the Cavendish Laboratory ter in Veit 
Mond Laboratory. His qualities of inventiveness, 
skill and patience in all sorte of techniques such as 
electrical engineering, flne mechanics, photography 
and the handimg of delicate metal orystals, oom- 
tributed largely to the successful outoome of Kapitza's 
investigations at very high magnetic flelds. After 
Kapitea’s return to the Soviet Union, Laurmann 
spent a year in Moscow helping to set- similar 
at the Institute for Phyaica] Prob and 
collaborated with Kapitza in studies of the Zeeman 
effect at very high fields. 

During the years since the Second World War, 
Laurmann worked with me in various researches on 
superoonduotivity and the magnetic behaviour of 
metals at low temperatures, and I owe more than I 
oan adequately express in words not only to his 
technical skill and mgenuity but also to his patience 
and good nature. Many others in the Mond Labor- 
atory have also benefited from his advice and help, 
whioh Be gave willingly in в chgraoteristioally 
quiet way; his presenoe in the 
Laboratory will Ee addis aed e is survived by 
his widow, а {знн же i pipes ason D. BroxxnERO 
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NEWS and VIEWS 


Imperial College of Science and Technology : 
Appolntment of Rector ` 
Pror. R. P. Ілквтнар, professor of organio 
i in the Imperial College of Science and 
Technology, London, has been appointed rector of 
the College in succession to the late Sr Roderic Hill. 
Prof. Linstead had been director of the Ohemical 
Research Laboratory (Department of Scientific and 
Industrial Research) before he went to his present 
post in the Imperial College in 1949 (see Nature, 163, 
558; 1049). 


Paris: New Sclentific Attaché 


Мв. A. О. Copraanow has been appointed scientific © 


attaché to the Britwh Embassy in Paris. Mr. 
Copisarow graduated in the honours school of geology 


of the University of Manchester in ee ere 
in mineral logy. He for four 


к din 

years in the Royal Navy, and waa & member of the 
Ultra-Short-Wave Panel of the Scientific Advisory 
Council. Entering the Civil Service in 1947, Mr. 
Oopisarow eventually became head of the Industrial 
Sub-Division in the Ministry of Defence. Hie pub- 
lished work includes a number of experimental papers 
on the colloidal chemistry of mlica. 


Sheep Blology Laboratory, Prospect, New South 
ales : Dr. 1. W. McDonald" 
. Dg. I. W. MaDowanp has been appointed offioer- 
in-charge of the Sheep Biology Laboratory, Prospect, 
New South Wales, of the Commonwealth Scientific 
and Industrial Research Organization, Australia, in 
succession to Prof. C. W. Emmens, professor of 
veterinary, physiology in the Univermty of Sydney, 
who has been acting as offloer-in 
(see Nature, 170, 954 (1952), and also 171, 597 (1958)). 
Dr. MoDonald is & former student of Hawkesbury 
Agricultural College and а graduate of the University 
of Bydney. After uation he undertook research 
on the nutrition of sheep at the Animal Nutrition 
Laboratory of the Oommonwealth Scientific and 
Industrial Research. Organization and at the Institute 
of Medical and Veterinary Science, Adelaide, where 
BUTE PP RA сау ше In 1845 he went 
to the Universities of- Cambridge and Sheffield, 
gainmg à Ph.D. for studies in the metabolism of the 
sheep, with special reference to the digestion of 
protein, and since 1948 he has been a вепіог prinorpel 
scientiflo officer at the Institute of Animal Physiology, 
Cambridge, where he has continued his researches on 
the ргооеввев of. digestion in the sheep. 
The Australlan Museum, Sydney : Dr. J. W. Evans 
Da. J. W. Evans, deputy chief scientific officer of 
the Civil Service in Great Britain, has been appointed 
director of ‘the Australian Museum, Sydney, in suo- 
oesgion-to Dr. A. B. Walkom. After graduating at 
Cambridge, Dr. Evans went to Australia in 1926 and 
joined the steff of the Council for Scientific and 
Industrial Research. He held various appointments 
in Australia and returned to London in 1944. He 


Though employed chiefly as an applied entomologist, 
his forty to fifty papers indicate wider interests m 
taxonomy, comparative morphology and ecology. 
Scientific Work on Smokeless Fuels 

Ix a Royal Institution, Discourse on December 10, 
Sir Charles Ellis desaribed the National Coal Board’s 
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research work into the production of high-olasme solid 
smokeless fuels. The problem, he seid, is twofold : 
it is neoessary to remove the volatile matter from 
coal in some way that pays for rteelf; and secondly, 
coal used must not be carbonization type, the long- 
term supply position of which is giving cause for 
considerable anxiety,in Britain, The National Coal 
Board, he said, Intends to & range of amoke- 
lees fuels that will be ialized to them individual 
purposes and will be ium fuels. In spite of the 
urgency of the situation, the Board believes that a 
long-term policy is necessary, and it is aiming at 
developing new processes that will represent a real 
technological advance. ү 
One promismg line of work starts with ‘fines’, or 
powdered coal. This is subjected to a fluidization pro- 
cess, іп which & column of hot gas or steam is blown 
through the fine coal m a heated vertical 
; this resulte in chemiéal in the 
coal and the separation of the volatile substances 
and oils. The product of this process is difficult to 
make into briquettes, 90 & binder such as pitch is 
added; this involves a further process of carboniza- 
tion. For this purpose the hot-sand carbonization 
process has proved to be of great importance. It 
gives rapid carbonization; also, it is a continuous: 
process, A small plant working on a 50 Ib. an hour 
scale has been completed and е pobity of the 
process established. A drawback of compressing the 
leas suitable types of coal into briquettes в that s 
binder has to be used. Quite recently, Sir Charles said, 
it has been found at the National Coal Board's 
research establiahment that these high volatile coals 
can be made to stick together without usmg any 
binder. This discovery may revolutionize our think- 
ing on the whole subject of supplies to consumers. 


Scientific Research and Industrial Productivity 

Ix No. 7 (July 1954) of the “Occasional Bulletin" 
from Sondes Place Research Institute, i 
which resumes publication after two and a half years, 
the problem of research and produotivity is discussed 
with reference to the more effective use by industry 
applied оо to improve its technological 

ciency. It is recognized that labour uctivity 
inodo Only Dur afenine die overt! cma) 
nor necessarily the most important, and that pro- 
ductivity depends upon many factors other than 


good relationg with trade unions, the existence of 
adequate incentives, taxation policy and the nature . 
of the social system. Higher productive efficiency 
can never be achieved if any one of these factors is 
ignored ; but, limiting itself to technological effinencsy, 
the Bulletin that a more intensive &pplioe- 
tion of soientillo methods to industrial problems 
offers great potentialities for moreased productive 
efficiency. Pointing out that 98 per cent of Britain's 
factories employ leas than two hundred and fifty 
workers but that more than 50 per cent of the 
country’s industrial workers are employed in such 
factories, the Bulletin comments that, if the survey 
recently conducted by the Manchester Joint Research 
Council is representative of conditions elsewhere, up 
to half of the population of Great Britain is employed 
in industries where the chances of greater pro- 
duotivity arising from technological advances are 
remote. For such small firme the i dent 
research ingtitute is particularly useful, and the 
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Sondes Research Institute has always endeavoured 
to supply the research tools and the trained staff 
which such firma lack. All rights in any discoveries 
made in & project are automatically assigned to the 
sponsor, во that the Institute may be regarded as 
the research department of the sponsor for the 
siete of the project. Experience at Sondes Place 
confirms the difficulty of haison with industrialista 
who are unable to define their own problems in terms 
which the technical man can understand, and also 
the backwardness of mmall firms in appreciating 
the contribution science oan make to improving 


productivity. 
Technical Graduates In the British Armed Services 


Iw written answers to Parliamentary questions on 
November 22, the Minister of Defence, Mr. H. Мво- 
millan, stated that about 940 uniformed personnel at 

t employed on instructional duties m the 
ighting Services hold degrees in science, mcluding 
mathematics and engineering, the average annual 
intake for this purpose mto the Royal Navy and the 
Royal Air Force together during the past three years 
bemg about 165. In addition, some 120 civilian 
science or engineering graduates are employed on 
instructional duties with all three Services, with an 
average annual intake of about ten during the past 
three years. Some 2,860 civilian science and engin- 
eering graduates are employed on research snd 
development by the Service and-supply departments, 
the average annual intake during the past three 
years being about 185. Science graduates are not 
recruited mto the Services specifically for research 
and devel t duties, but about 110 uniformed 
personnel holding degrees in science, including 
mathematics and engmeering, are in addition em- 
ployed on research and development for the Services. 


J. A. Gilruth and his Influence on Commonwealth 
Livestock Industries 


Tuis year the Maoroesan Memorial Lecture was 

iven at the University of Queensland by Sir lan 

lunies-Roas, chairman of the Commonwealth 
Scientific and Industral Research Organization, 
Australia, who chose as his subject “John Anderson 
Gilruth; the Influence of his Life and Work on the 
Development of the Livestock Industries of the 
Commonwealth”. Guruth combined a forceful per- 
sonality with true administrative and acientific 
ability. After training aa a veterinarian at Glasgow, 
he spent beventeen years m New Zealand, where he 
bult up what was probably the bést government 
veterinary service in the British Commonwealth. 
Sir Ian. considers this service one of the chief reasons 
why New Zealand achieved such a high tion 
for exports of lamb and dairy produce. 1909 
Gilruth was appomted the first воран of veterinary 
science in the University of where he 
established the first five-year veterinary course in the 
British Commonwealth, if not m the world. The last 
and equally fruitful phase of his oareer started in 
1929, when he was appointed chief of the Drvision of 
Animal Health of the then newly formed Council for 
Scientific and Industrial Research, now the Common- 
wealth Scientific and Industrial Research Organiza- 
tion. His sound judgment and planning have been 
Teflected in the output of important research by the 
Organization in nutrition and infectious diseases, 
much of it fundamental m nature. His strong per- 
sonality and original mind were responsible for the 
initiation and successful pursuance of a number of 
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investigations that have yielded far-reaching results. 
Sir Ian then reviewed the achievements of Australian 
goientiflo workers in these fields and closed by pointing 
to some major problems still confronting the further 
development of Australia’s agricultural industry— 
problems that offer & fascinating challenge to the 
best scientists that the country oan produce. 


Indian Journal of Fisherles 

THE first issue of a new journal, the Indian 
Journal of Fisheries (1, Nos. 1 and 2; May 1054; 
рр. 416+8 plates; Ба. 7.8 net), published by the 
Ministry of Food and lere ‘of the Government 
of India, New Delhi, has recently appeared, and the 
welcome that one would normally acoord to a new 
periodical devoted to scientific research in India is 
all the warmer for one that deals with questions 
likely to morease food supplies. The journal deals 
with fisheries research in Indian and adjacent waters 
—freahwater, lacustrine and salt water—and there are 
pepers on plankton, algae, molluscs, crustaceans and 
fish. In all cases attention is given to the practical 
aspect of ensuring a continuation and improvement 
of the fish supply, the spawning and growth of fish 
being carefully considered. A detailed description 
ж given of the Central Marine Fisheries Station, 
Mandapam Camp, Southern India, and this &ooount 
must arouse envy in the hearts of fishery research 
workers m Europe, for there are twenty-three 
scientific officers, twenty-two research assistants and 
fourteen fishery survey sesistants, in addition to the 
normal administrative staff. There are also sub- 
sidiary research stations, notably in Calicut and 
Karwar, and an inland fisheries research station haa 
been established in Calcutta. There are lists of the 

ublications issued at Mandapam and Calcutta. The 
бетеге of Таа ш £0 Be hourly congratulate 
sinoe in this issue of the new journal practically no 
problem connected with the fisheries is overlooked or 
neglected. е 


Fisherles of Lake Chilka In Southern India 


CHOKA LAKE, which is aituated on the east coast 
of India near Puri in the State of Orissa, is really a 
lagoon, for it communicatés with the open ses by a 
narrow channel fourteen miles long. In the rainy 
season the area is 450 square miles, shrinking to 850 
square miles in dry weather. It is very shallow, 
varying in the dry season from 8 to 4 ft. in depth. 
The salinity varies from practically fresh water to в 
high salinity near the sea entrance. Consequently, 
there is & remarkable fauna, both of fish and inverte- 
brates. The total number of species of fish known in 
the Lake в 188. Large quantities of oarp fry drift 
down into the Lake during floods and are utilized for 
stocking freshwater tanks. The shallowness of the 
Lake makes ing comparatively easy, and the bulk 
of the catches goes by rail to Calcutta. A full deecrip- 
tion of the methods of fishing is given in the paper 
by B. Jones and K. H. Sujansingani in the first volume 
of the new Indian Journal of Fisheries (see above). 
The chief food fish аге mullete, olupeoida, catfishes, 
scioanoids, perches and bekti, and the yield per acre 
(both fresh and dried fish) amounted in the years 
1048, 1949 and 1950 to 34-48, 31-58 and 29-80 lb., 
respectively. Since tho Lake is an uncultivated piece 
of water and more than a fourth of it is too shallow 
to rt & good fishery, these totals must be con- 
gi satisfactory. The authors recommend the 
abolition of the present zemindari (landlord) system 
and the transfer of the fishing rights to the State. 
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Methods of preserving the future supply are carefully 
considered, and a minimum size limit for fishes of 
‘economio importance during certain seasons is 
recommended. The orab fishery of the Lake has also 
been dealt with by the same authors (J. Bombay Nat. 
Hist. Soo., 1952), and great credit is due vo them for 
these two valuable reporte. 


Scientific Observations on Heard Island in ths 
Antarctic 


Тнв Southern Ocean—the ocean surrounding the 
Antarctio Continent—is divided into two main hydro- 
logical zones by the Antarctic Convergence, the line 
of demarcation at the surface of the ocean between 
the cold antarctic water and the warmer sub- 
antarotio water. The Ooean contains several isolated 
islands and gro islands, including the following : 
South Gece. stud Sandwich Islands, Bouvetoya, 
Prince Edward Islands, Tes Crozet, Des de 

Heard Island, rie Island, Campbell Island 
and Auckland I Differences in their altitudes, 
atmospheric circulatioh and ocean currents, oom- 
bined with thoir positions relative to the Antarctic 
Convergence, have resulted in some of these islands 
being ioe-covered and glaciated whereas others are 
olothed in grass and Piu non-arboreal tion. 
Heard Island (lat. 53° S., long. 734° E.), which lies 
about nine hundred miles north of the western seotor 
of Australian~Antarctic Territory, is а typical ioe- 
capped antarotio island. The recent establishment 
of a research station by the Commonwealth of Aus- 
tralia on Heard Island makes it possible to provide 
the first comprehensive scientiflo information on the 
geography, geology, кедү ыга flora &nd fauna of 
the Island. This report has been prepared by P. б. 
Law and T. Burstall and issued by the Antarctic 
Division, Department of External Affairs, 187 Collins 
Street, Melbourne (Interim Report No. 7; pp. 82+ 
7 plates; 1953). It als contains accounts of 
Tooo to extend studies in geomagnetiam, 
seismology and knowledge of cosmic rays, as well as 
observations of the aurora gustralis. 


University of Birmingham 


Тнк following have been appointed lecturers in 
the University of Birmi : E. H. Wright 
(mechanical engineering), Dr. S. A. Barker (chem- 
istry) Dr. К. F. Chackett (physios), О. B. Wright 
(physical metellurgy), Dr. J. D. Blainey (experi- 
mental pathology), J. B. W. Halley and K. R. 
Thornton (pathology), and Dr. N. 8. Roas (Harry 
Payne lecturer in emplo loyee relations). The 


sis ; 


Dr. E. L. Breese and Dr. F. W. 


J. R. Coope (geology); Dr. A. D. H n. DE 
Francine Gregoire and Dr. A. L. Woolf (pathology) ; 


Howell, researsh fellow in pathology. The National 
Coal Board has provided a sum of £1,600 for research 


in the Po Mang or udo (Over, ава 
Unilever, Ltd., has made a grant to the Institute of 

i Production of £200 a year for seven 
years of the Institute. In the 


expenses 
t of Chemistry, 15,000 dollars has been 
provided by the Rockefeller Foundation for Prof. M. 
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Stacey’s research in biochemistry, the amount to be 
spent over three years, and the Geigy Company has 
sponsored a research’ fellowship in the fleld of organio 
chemistry for one year. 


Announcements 


Pror. R. E. Grovmun, professor of 
pathology in the University of Liverpool віпое 1949, 
and a past president of the Royal College of 
V Surgeons, has been appointed principal 
and dean of the V College in suc- 
cession to the late Prof. J. B. Buxton. 

Tus Minister of Agripulture and Fisheries and the 
Secretary of State for Scotland have appointed Lord 
St. Aldwyn, joint pu 
Ministry of 


VoL 174 


mittee in succession to Dr. J. W. Evans (see p. 1180). 


Lor.-Corona L. F. Unwiox has been awarded 
the Wallace Olark International Management Award 
for 1955. This Award has been given annually since 
1948 by the American Society of Mechanical En- 
the American Management Association, the 
for the Advancement of маз eas and 


Progress in Management (U.8.A.), which represents 
t movement internationally. 
Colonel Urwick is the first British national to receive 
the Award. 

Омрив the will of the late Francia Amory, the 
American Academy of Arts and Sciences is offering a 
substantial prize for outstanding work on some 
aspect of the alleviation or cure of diseases affecting 
the human reproductive organs, in particular those 
of men. Nominations, by statements of 

ifications with regard to work done since 1947, 
ould be sent as soon as possible to the American: 
Academy of Arts and Sciences, 28 Newbury Street, 
Boston 16, Massachusetts. 
Tus Institution of Naval Architeots is offering the 


"following scholarships for training in a university 


institution: INA.. Martell Scholarship, for 
naval architecture, £275 a year, which is open 
to British subjecta leas һал twenty-three years old 
who have-been employed for at least two years upon 
po lease. (entries close denied d 14, 1955); Denny 
Scholarships, one in naval architecture and one in 

marine engineering, worth £175 в year for four years | 
at the University of Glasgow, ‘with apprenti of 
five years, which is open to Britiah subjects leas 
nineteen years old (entries close May 31, 1965). 
Further information can .be obtained from the 
Secretary, Institution of Novel oe 10 Upper 
Belgrave Street, London, S.W.1 

A THLHGBAM has been а бе m Copenbagen 
the discovery by Abell, a Palomar, of 


announoi 
an asteroid on December 3. Ita ition was R.A. 
Th. 08:1m., Deo. —21? 19’; y motion: in 
В.А. —060m. 46в.; in Deo. —01-25°; mag. 17; 
appeeranoe stellar. 

Erratum. In the artiole'on “ of game 


Natural Pigments” in Nature of November 27, pf shoes 
ool 2, eight lines from the bottom, for “. . . intro- 
duced into tetramethyl tetraraporphin . . .” “read 
. Introduced into octemethyl tetrazaporphin . . 
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ROCKEFELLER FOUNDATION GRANTS 


RANTS made by the Rockefeller Foundation 

during the third quarter of this year totalled 
1,015,696 dollars. During the same period, the 
Foundation awarded thirty-nine fellowships to in- 
dividuals from twenty countries. Among the grants 
to institutions are the following: £24,000 and 
10,000 dollars (about 82,000 dollars in all) to 
the Royal Technical Oollege, Glaagow, for post- 
graduate training and research in environmental 
control engmeering, to be conducted with the several 
new towns m the Scottish Highlands in mind, which 
are now in varying stages of development; 50,000 
dollars to the Department of Biochemistry of the 
Pasteur Institute, Paris, for the purchase of research 
equipment and other purposes; 45,000 dollars over 
five years to the Department of Chemistry, Univer- 
sity of Edinburgh, for research on natural high 
polymers ; 12,000,000 lire (about 22,000 dollars) over 
& period of three years to the Institute of Zoology, 
University of Pavia, for oytogenetio studies of 
mosquitoes ; 30,000 dollars to the Marine Biological 
Association of the United Kingdom for use at ita 
laboratory in Plymouth; 30,000 dollars to the 


unit at King's College, London; 30,000 dollars over 
three years to the Gordon Research Conferences of 
the American Association for the Advancement of 
Ваіепое, as a continuation of previous aid for financing 
the visita of selected foreign scientista to the United. 
States to attend conferences on the chemistry of 
biologically significant molecules; 15,000 dollars 
over two years to the Royal Institution of Great 
Britain and ite associated Davy Faraday Re- 
search Laboratory towards the expenses of research 
on the structure of proteins; 15,000 dollars over 
three years to the University of Birmmgham for 
farther support of the research in the chemistry 
of carbohydrates under the direction of Prof. M. 
Stacey. 

Other grants made in the third quarter of this 
year include the following : 500 dollars to Dr. George 
Otto Gey, director of the Division for Cellular 
Pathology, Department of Surgery, Johns Hopkins 

, University, Baltimore, to visit European laboratories 
conducting work in cell research and virology ; 
10,000 dollars to the Inter-American Society of Boils 
Scientists for meetings of the Society ing the 
ae ending March 31, 1956; 5,000 dollars to the 

iversity of Arizona, Tuceon, for & conference on 

"the problem of cloud physios research held in Tucson 
during August 1954; 38,500 dollare to MoGill Univer- 
sity, Montreal, for aid to the geheral organizing oom- 
mittee in preparation for the Tenth International 
Congress of Genetics to be held at MoGill in 1958; 
1,000 dollaré to the University of Lidge for research 
in carbohydrate under the direction of 
Dr. Claude Lidbeog, of the Institute of Higher 
Physical Education; 2,200 dollars to the University 
of Paris, for research in chemical genetics, under the 
direction of Prof. Boris Ephrussi; 6,000 dollars to 
the Institute of Anatomy, Karolinska ir dina 
Btookholm, as a further oontribution towards the 


purchase of an electron microscope to be used for 


‘research under the direction of Dr. Fritiof 8. 


Sjdstrand ; 5,000 dollars to the Institute of Physio- 
logy, University of Geneva, for the Purchase of 

to be used by Prof. Jean Posternak ; 
7,500 dollars to tha Univesity of Glasgow for three 


small working conferences of воіепіівів 
interested in genetical problems, to held during 
the five-year period January 1, 1955; 
7,200 dollars to the’ of Biological 


Chemistry, University of Aberdeen, for equipment 
to be used in general biochemical research ; 2,000 
dollars to qo ru anie d of Natural History, 
University of St for t for research 
in marine biology ; 895 dollars +o Virus Research 

Lagos, for air-conditioning equipment ; 
5,500 dollars to the Department of Physiology, 
Medical College, Indore, for i t to be used 
under the direction of Dr. J. C. Sachdev; 2,000 
dollars to the t of Microbiology, Institute 
of Public Health, Tokyo, for the application of tissue 
culture methods to the study viruses; 2,000 
dollars to Dr. Konoshin Onodera, of Kyoto "Univer- 
sity, to visit the United States for researoh in 
carbohydrate chemistry at Ohio State University, 
Columbus; 3,000 dollars to Prof. Juan Sanchez 
Baloedo, jun, песо of chemical hygiene and 
nutrition, Institute of and professor of 
biochemistry, School of ded , University of the 
Philippines, Quezon City, to obearve new develop- 
menta in biochemistry and nutrition in Europe and 
the United States ; 5,000 dollars to the Department 
of Biochemistry, University of Minas Gerais, Belo 
Horizonte, for equipment to be used by Dr. James 
B. Summer; 39,200 orureiros (about 1,000 dollars) to 
the University of Rio Grande do Sul, Pérto Alegre, 
towards the establishment of Casimiro Tondo as 
director of the Institute of Biophysics Research ; 525 
dollars to the Instituto Agronómico do Bul, State of 
Rio Grande do Bul, for equipment for investigations 
in soil physics ; 8,850 dollars to Raul Cortes, entomo- 
logist in the t of icultural Investi- 
gations, Ministry of Agriculture, tiago, for visits 
to agricultural research centres in entomology in 
Latin America and the United States; 1,200 dollars 
to Joaquin Loredo, head of the Federal Extension. 
Service, Ministry of Agriculture and Animal Industry, 
Mexico, to visit the United Stetes Department of 
Agriculture “and various State extension service 
centres ; 975 dollars to Raul Palacios, representative 
of the Ministry of Agriculture ‘and Animal Industry, 
Agricultural Directive Committee, State of Jalisco, 
Guadalajara, to visit icultural research centres 
in the United States; and- 7,800 dollars to the 
Faculty of Veterinary "Medicine, University of San 
Marooe, Lima, for a co-operative project with the 
Ministry of Agriculture on the study of diseases 
of the alpaca, under the direction of Dr. Manuel 
Moro. 

"The 39 fellowshipe awarded by the Foundation 
during the third quarter of 1954 were distributed 
among the divisions as follows : medicine and publio 
health, 15; natural sciences and agriculture, 10; 
social sciences, 7; and humanities, 7. 
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w. ' NATIONAL TRUST 
j* ANNUAL REPORT - 


HE fifty-ninth annual report of the National 

Trust, presented to the annual general meeting 

on November 12, records an increase of 8,550 in 
during 1953, and the 


membership membership гове 
further from 44,450 to 47,076 by July 1, 1954, in 


spite of the inarease in minimum subscription for 
new members from 10s. to £1. For the year endmg 
December 81, 1953, the deficit on ordinary mam- 
tenance and administration was about £1, 500 com- 
pered with deficita of £33,000 and £29,000 for 1951 
and 1952, respectively. The position, however, is 
lees encouraging than these figures suggest. The 
Trust has both & general fund and numerous special 
funds which oan be used only in oonnexion with 


surpluses 
are not available to the general funds of the Trust 
but must be credited to the special trusts concerned, 
and surpluses of £14,000 were so credited in 1958. 
On the other hand, deficits on special trust properties 
have to be met by loans (totallmg £15,000 in 1953) 
from general funds; and taking into account also & 
similar position which arwea with certain properties 
сае by local бозо ова the general funde have 
been, called upon to contribute not £1,500 but £22,500 
to meet the deficit on ordinary maintenance and 
- &dmunistretion. It is thus obvious that the natural 
‘pull towards. the special funds may seriously em- 
barras the smooth working of the Trust, and the 
report emphasizes the paramount importance of more 
‘free’ money that can be spent on the general purposes 
E al asi ee и ерта Lu ЖАД 
The fall in timber prices has also 
the Trust’s moome, but the Council expreeses the 
hope that the Trusts woodlands will be self- 
, supporting, that in future the property income and 
ions will more than oover the 
. „оова of maintenance and admmistration, that free 
' gifts and bequests will be available to finance im- 
wily whenever paie, bo une for tho p 
will, whenever possible, be used for 


to воепету of natural beauty in certain areas by the 
‘Town and Country Planning Acta, and it is pointed 
Sut that Trust ownership, or covenants with the 
Trust, still offers valuable protection for unspoilt 


while reoog- 
nizing the necessity for a new orbital road south of 
London, has strongly opposed the Surrey County 
Counoil'a choice of route, which is planned to traverse 
the North Downs, outting across commons and 
stretches of country of exceptional beauty, either in 
the Metropolitan Green Belt or proposed as a oon- 
servation area in the National Parks report. 


and £8,000 for repars and £1,000 a year for four 
` -years for the maintenance of Lyme Park, Cheshire. 
But at the annual meeting of the Trust, Bir Alan 
Lascelles, chairman of the Historio Buildings Council 
for England, said that, while the prospect for historio 
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E "Au His" "houses is reasonably satis- 
factory, the outlook for houses generally is sombre. 
The threat is social rather than financial. Many 
historio houses owe their preservation solely to the 
devoted work of their occupants; as that older 
generation diee out, private maintenance inevitably 
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Lord Crawford and Balcarree, pre- 
siding over the meeting, referred also to the un- 
necessary destruotiort which is taking place and to 
the caused, for example, by the careless 
siting of лоши, generating stations. 


CIVIL ENGINEERING TO-DAY 


PRESIDENTIAL ADDRESS TO THE ` 
INSTITUTION OF CIVIL ENGINEERS 


his presidential &ddrems to the Institution of 
Civil Engineers, given on November 2, Mr. David 
Watson directed attention to the wide sphere of 
interest of the Institution, at ite in ion in 1818 
and during ite early years. He qu the remarks 
made by Sir John Rennie in 1845, on assuming 
‘office, who mentioned harbour construction, railway 


are now the concern of other institutions, that of 
the о] engineers being concerned to-day almost 
exclusively with large-scale constructional work. 
а ооо eee 
о ее 

appears to have been based i 

enero, müber than fi tho рсе оше окшы 
research; but as Mr. Watson pointed out, the 
Institution remains available to all practising 


whatever their speciality. 

Al Sir John Rennie spoke in 1845 of the 
“deserv place our profession holde in lio 
estimation”, Mr. "Waton doubts if the publio of 
to-day is given of forming an 
еа ae Mig by the civil engineer, who 
is too often content to be just a ‘back-room boy’, of 
whom the lio has never heard. Hus work ıs taken 
for gran he is too modest and does not seek 
recognition of the emential part ho plays in imapiring, 
planning and working out all the practical 
which eventually give place to the actual direction of 
the great sources of power in Nature to the use and 
convenience of man. The public does not know the 
heavy responsibility that reste on the engineer in 
spending publio money on capital works; it does 
not realize that his lengthy processes of comparing 
many ways of doing even a simple job, assessing the 
life as well as the annual costs, is by no means a 
mechanical process. It is his experience and judgment 
which prompt him to recommend only one of the 
many schemes he haa considered. Thereby he assumes 
the real, if not the nominal, responsibilrty. 

Mr. Wateon’s own activities have been 
mainly in the field of lio health and sanitary 


: ib waa his that was responsible for 
the West Middlesex mam drainage soheme with ite 
magnifloent sewage pera This 
scheme, since its camp ion in the mid- has 


мо. 4442 December 18, pos 


development of biological methods ors OPE puri- 
fication. Such methods are emunently satisfactory 
for normal domestic wastes, but the (биси action 
may be inhibited by large quantities of industrial 
waste or even by an excessive concentration of 
domestic detergents. Mr. Watson suggested that 
new legislation is long overdue to prevent the 
penalization of local authorities, owing to these novel 
and sometimes unpredictable hazards. 





BACTERIOLOGY OF MILK AND 
MILK PRODUCTS 


НЕ autumn meeting of the Sooiety for Applied 
Bacteriology was held in London on October 26, 
when recent advanoes in the bacteriology of milk and 
milk products were discussed. Dr. J. G. Davis 
(London) was in the chair. The full papers of the 
symposium will appear in the Journal of Applied 
Baolersology (18, No. 2). 

W. A. Cuthbert (Leeds), introduomg his paper on 
ooli-àerogenee bacteria in dairy water supplies, ex- 
plained that it was & continuation of an investigation, 
the earlier part of which had already been reported. 
Discussing sampling methods in farms and dairies, he 
directed attention to difficulties and dangers due to 
fire risks often encountered when out the 
prescribed flaming of taps in farm buildings. A long 
series of tests has shown that there is no signifloant 
difference in coliform contents of samples taken with 
and without flaming. 

Comparative teats mgde between brilliant green- 
bile broth and standard MaoConkey broth for deteot- 
ing Bact. cok showed that there is little to choose 
between the two methods, and hence there was no 
reason for changing from MaoConkey’s medium. 
It did not appear essential to lmit the initial in- 
cubation period in MacOonkey broth to twenty-four 
hours, as the percentage of positive 
obtained with longer incubation periods, either at 
37° or 24° O., did not alter signifloantly. Incubation 
of the 44° confirmatory testa, however, could not be 
reduced to leas than forty-eight hours, as there was 
a 7 per oenb increase in positive responses during the 
second twenty-four hour period. Mr. Cuthbert said 
that the presence of true Bact. ooli ia generally 
accepted as an indication of recent fecal pollution. 
He also showed that there is an association between 
the numbers of Bact. coli type I, total ooli-aerogenes 
bacteria and fmcal streptococci found. Moreover, 
except for certain seasonal variations, the 44° and 
87° counts vary together. On this basis he doubted 
whether the 44° confirmatory tests oan be justified. 
There is a natural die-out of Bact. colt which varies 
with temperature and with pH of the water. For 
example, in water from limestone areas Bact. cok 
persists for forty-five days or more, whereas in acid 
peeb soils ıb dies ous in ten days or lems. 

A review was given by 8. B. Thomas (Aberystwyth) 
of the incidence and classification of ooli-aerogenea 
bacteria isolated at 87° and 30° from farm milk 
supplies during the past twenty years, in his paper 
on ooli-aerogenes bacteria in milk. леш 
strains isolated at 87^ by fourteen in 
about equally divided among Ба. сой, intermediate 

and aerogenes-cloaow types. On the other hand, sero- 
eS ir e FT ae malu ы ra 
ted at 30° Only 15 

per oenb of the strains isolated at 30° from raw milk 
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were 87? negative ; the proportions were muoh higher 
with strains from soil, water, cereals and ungrazed 
herbage. It was shown that the coli-aerogenes content 
of farm milk supplies handled in sterilized ment 
did not increase appreciably in 24 hr. at 107-12", 
whereas there was а very marked increase m milk 
produced under unsatisfactory conditions. Under 
clean. conditions, these organisms were generally not 
detectable in 0-01 ml. even 24-28 hr. after milking. 
Mr. Thomas considered selective plating media 
superior to MacConkey's broth for the determination 
of the coli organiams content of milk, and 
said that there is an association between the Baot. 
cols and total ooli-aerogenes organisms. On this 
basis, he maintained that the ooli-aerogenes colony 
count at 30° provides valuable information for 
advisory work when applied to farm mulk supplies 
within 6 hr. of production. The presence of coli- 
aerogenes bacteria in apparently normal udders was 
discussed in relation to the increasing use of penicillin 
in mastitis control. 

The laboratory and field evaluation of chemical 
sterilixers for iry farms was discussed by Dr. 
І. F. L. Olegg (Shinfleld). He reviewed the different 
types of testa devised in past years, and divided them 
into two : ‘suspension tests’, in which the 
organisme in aqueous suspension are treated with the 
disinfectant dilutions; and ‘surface teste’, in which 
organisms on various surfaces are treated. From 
the aspect of practical application, particularly when 
the highly surface-active quaternary ammonium 
compounds are being considered, surface film testa 
are the most suitable, and at the National Institute 
for Research in Dairying three testa are being 
developed and undertaken: the laboratory Hoy can 
test and s surface film test, and finally farm trials. 
Details of the Hoy can test have bean described else- 
where; in principle, the procedure consiste of 
treating infected milk cans for a short period with 
teat disinfectant dilutions, and then examining the 
effect of the rinse on the keeping quality of normal 


milk at 22°. This type of test is essentially a com- 
parative one, and a h; orite-soda, ash solution 
is used as the In-the surface film test, 


metal strips are inoculated with bacteria, treated for 


‘ahort periods with disinfectant solutions and the 


surviving bacteria enumerated. The effect of deter- 
genoy oan also be measured by agitating the test 
solutions gently during the i period. 
Experience has shown that dry films are disinfected 
more slowly than are moist ones, and the rate of 
disinfection is inoreased by agitation. Resulte 
generally are at a lower level than with suspension 
tests. For the final farm trials, it is essential to have 
a control disinfectant running at the same time as 
the test material, and the efficiency of disinfection. is 
вевеевей by a combination. of colony counts, methylene 


ita effeob on rubber and other ipment, 
influence on odour and taste of the milk. 
J. D. Ridgway (Stockport) discussed some recent 
observations on the bacteriology of sterilized milk, 
and said that faults are generally due to sweet 
curdling and are more numerous on storage at 28° 
than 37°. There is an unexpectedly high proportion 
of failures in winter milks, and this is always due to 
pip bacteria which had escaped destruction 
uring the normal sterilization prooees of heating to 
106-5° for 35 min. There is а linear relationship 


e by A. Thienemann's oli 
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. between the logarithm of spore content and the 
number of мүкүн failing, but there is no relation- 
-. ship between total bacterial content, the thermodurio 
bacterial content and the spore content of raw milks. 
Therefore, it is not possible to assess the valüe of 
milk for sterilization purposes in terme of good and 
bad farm milk-production; a good raw milk, or 


one which satisfactorily, may not give & 
sterilized milk which-will keep well. The source of 
the spore-formi i has nob been ascer- 


rming organisme 
аон ae eae 

-borne. Spores have been found in udder milk 
presumably origina from straw bedding used. 
. The hygiene of plant is of utmost importance, and 
` steam sterilization is only effective if the plant has 
been thoroughly pre-cleaned. 

The valus of the eutahictin Tiii ii akoes anata: 
facture was described by Н. B. Hawley (Yeovil) in а 
paper on the development and uses of nisin. He de- 
"Boribed how certain strains of Strep. lacis have been 
found to inhibit lactobacilli under given conditions, 
and investigations at the National Insfitute for Re- 
search in Dairying led to the discovery of nisin, which 
is produced by certain strains of the streptococcus. 
Nisin has & pol рабе св ada he иш Бие 
several different known types. They have different 
antibacterial properties, and the types and pro- 
portions of each produced depend on the cultural 
conditions. ee eee ae 
in inhibiting growth of OL welshti, it has been used 
ео. eee 
ticularly valuable with processed cheeses; experi- 


mental work is go obses иң, doin racer 
acid cheeses. isin can also be used for control of 
' flat-sour in and in the preservation of other 


canning 
fooda, particularly meat products. There are numerous 


produce а cheese of very different texture, odour and 
taste. Moreover, the oo of certain bacteria 
appears to nullify the of the nisin. 


CHARACTERISTICS OF THE 
BOTTOM ZONE OF LAKES 


SYMPOSIUM on “The Biological, Physical and 

Chemical Characteristics of the Profundal Zone 
of Lakes”, organized by Prof. V. Tonolli, was held 
at tho Istituto Italiano di Idrobsclogia ef Pallating, 
Lago Maggiore, during July 21-24, under the auspices 
of the International Union of Biological Sciences with 
the financial aid of Unesco. 

Many advances have béen made in recent years in 
our knowledge of the physical conditions and chamioal 
exchanges at the interface between mud and the 
bottom water of lakes, thanks to the development of 
various new, techniques, and H. J. Elster (Germany), 
. while emphasizing the services rendered to limnology 
tropio-eutropio classiflcation 
of lake types, made it , using Black Forest lakes 
and Lake Constanoe as examples, that a rigid 
adherence to the classical type concept is not justified, 
seis rag is ance Эрит ыны б ras a 

n is to & considerable extent influenoed by 
hydrographioal factors. О. Steinbóek (Austria) sup- 
ported this view by his thesis that in the oase of 
upland lakes hydrographical factors are predominant : 
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there are here no lake types but the waters have 
geographical characteristics; and are best classified 
as mountain lakes, perennial pools and temporary ` 
pools. In those of the second category, meteor- 
ological changes affect the whole depth of water, во 
that there is no stable layermg. The o content 
of the bottom water of the upland lakes labos deporte not 
во much on the productivity of the lake as on organio 
material washed into it, so that a peeudo-eutropio 
condition may arise. 

K. Strem (Norway) and В. Dussart (France) dealt 
with certain little-known phenomena in the hypo- 
limnion. The temperature of the bottom water with 
maximal density depends on pressure and henoe ia 
below 4° O. in the depthg of great lakes. The existance 
of supposed subequatic springs is often doubtful, for 
direct observation, as in the Lac d’Annecy, can 
seldom be made, and their presence is usually deduced 
from temperature, bottom conditions and faunistio 
peculiarities ; but it oan be shown, for example in 
Lake Geneva, that the henomens im question may 
be caused by special уоона conditions. 

Ex at the mud surface were considered by 
F. Ruttner (Austria) who reported on a striking 
natural experiment in one of the lakes at Lams which 
illustrates the provisional nature of lake types. This 
8-metre deep spring-lake is ically oligo- 

with & sparse and without thermal 
chemical layermg. In autumn, however, after 
dry weather, considerable quantities of lime become 
dissolved as a result of the deoay of the maoroflora. 
The reeulting solution of & higher speoiflo gravity 
flows down into the now inactive funnel of the 
apnd adig жа фот HE Mo die 
appearance of oxygen, formation of hydrogen sulphide 
and of an oligoeerobio plankton. The 
great extent of mad surface relative tp water volume 
largely үш: for the very considerable 
abend оос with уру of er Such 
exchanges also take place water and dis- 
solved colloidal substances, particularly humus. This 
ів an important phenomenon in pesty waters, whero 
the colloids, as cation and anion exchangers, 
control the ionio composition. W. Ohle (Germany) 
gave a good example of such an action in the case 
of а magnearum—ocalcium ratio which was 1:2 in 
electrolyte poor, watorand as-mpok aa (ае 
rich in electrolytes. 

Sedimentetion"studies were described by Mrs. W. 
Tutin (Great Bribein) and H. Thomas (Bwitrerland). 
The latter has made & quantitative investigation of 


VoL. 174 


organic and in sediments in various Swiss 
lakes, i gr otropio with eutropic conditions, 
the nitrogen and phos- 


phorus balance between mud and water in relation 
to ction. 

the faunistic side, Н. Järnefelt (Finland) oame 
to the conclusion, from extensive studies of Finnish 
lakes, that no single factor studied up to the present 
oan &ocount for the nature of tions: a com- 
plex of oeusee must be involved. F. Lenz (Germany) 
supported this thesia with reference to the bottom 
fauna of the Lago Maggiore, which varies with 
meteorological and, consequent hydrographiocal con- 
ditions: Contributions to a knowledge of these 
conditions were made N. Della Orooe and О. 
Ravera (Italy). The former has in igated oligo- 
ohsete po tions, the density of which depends in 
pert on particle size of the sediments. Ravera 
made an experimental study of the quantity of 
excrement produced in unit-time by members of 
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characteristic differences were found, both 
on species and depth. G. P. Moretti (Italy) made, in 
the same oonnexion, & quantitative study of the 
cases of caddis larvm, some found ва deep as 800 m. 

I. Findenegg (Austria) reported on the bottom 
faunes of lakes in the Kärntner region, which are 
` known to limnologists for the frequent oocurrenoe of 
the so-called meromictic lake type. It waa found 
that the density of the bottom fauna was at least as 
great in oligotrophic as in eutrbphio lakes. This is 
due to the low oxygen content of the eutrophic 
hypolimnion and to the greater vertical range of 
plankton in-the transparent oligotropio waters and 
consequent greater fall of food material to the 
bottom. - 

А. particularly interesting faunistic situation from 
the evolutionary point of view is A saab: by Lake 
Ochrida, on which 8. Stankovič (Jugoslavia) spoke. 
This pre-Glacal lake has a hypolimnion with a 
constant temperature throughout the year, and an 
endemic profundal fauna, with sub-species the nearest 
relatives of which inhabit the littoral zone, from 
which they are clearly derived. 

Other valuable contributions were made by E. 8. 
Deevey and D. G. Frey (United States) and by H. 
Züllig (Switzerland). A detailed report of the sym- 

ium will be obtainable from the Secretary of the 

насо Union of Biological Sciences, Labora- 

ie Végétale, Sorbonne, Paris, or 

teliano di Idrobiologia, Pallanza, 
R. A. VOLLENWADIB 
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THE IONOSPHERE DURING THE 
SOLAR ECLIPSE OF FEBRUARY 25, 
1952 


By C. M. MINNIS 


mele Research Station (Department of Scientific and 
Industrial Research), Slough 


URING the past twenty years, an intensive 

study has been made of the response of the 
ionized layers of the earth’s atmosphere to 
DES i tha. {шн Ge the: polan аео 
incident on them. Most of the existing fund of 
knowledge on this subject has been built up from 
observations of the variations in ionospheric para- 
meters which result from the diurnal and annual 
changes in radiation intensity caused by the rotation 
oR n kepada ei lei Shar The 
slowness of these changes and the superposed per- 
turbations arging from understood large- 
scale tidal effects lead to difficulties in the analysis 
of such date. 

Ап eclipse of the sun may be thought of as pro- 
ee ee eee 
the ionoephere d which а rapid change in the 
intensity of the inci radiation takes place but 
Which is not, to a irt approximation, further oom 
plicated by the normal drurnal 


since the end of the Second World War, few suitable 


0 have oocurred of using modern iono- 
o sounding techniques in this 2 id ay The 
iis navi ыы ы ыл from West 
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Africa across the Anglo-Egyptian Sudan to Persia 
and was, in consequence, fairly accessible. The 
Department of Scientific and Industrial Research 


and another to Khartoum in the totality belt. 
both stations measurements of the height and 
electron density of the ionospheric layers were made 
during the eolipeae and durmg the control periods 
р ing and following it. In addition, observations 
were made at the Radio Research Station at Slough 
and at its outstations at Inverness and Singapore, 
all of which were near the edge of the eclipse area. 


E- and Fl-Layers 


The sudden reversal in the rate of change of the 
radiation intensity during а total or near total eclipse 
ought, in principle, to make possible the calculation 
of the effective recombination coefficients which are 
measures of the rate of decay of ionization in the 
different layers. For the application of this technique 
in ite simplest form, a necessary condition is that the 
ionizing radiation should be emitted uniformly from 
the whole of the sun’s disk. Unfortunately, the 
character of the changes in electron density which 
are actually observed during eclipses casta oonsider- 
able doubt on the validity of this assumption. For 
төшө Tem. found it to be untenable and 

to explain his resulta by that 

is radiation was nied dram four known areas of 
calcium flocculi in addition to & component sasumed 
to come from a uniformly radiating disk. The best 
fit with the observed densities in the H-layer was 
obtained when the intensity of the diak component 
was pub equal to zero; but, as Higgs himself pomte 
out, this is not a unique solution. It seems hkely 
that the best fit was not the true one in this instance, 
paraular since the corresponding resulta for the 
nir bd indicated в very large oontribution from 


е suspected that the H-layer measure- 
ments made by Rydbeok during the 1945 eclipse 
might be consistent with the assumption that the 
ionizing radiation originated in those parts of the 
inner corona in which the emission line at 5303 A. 
was strong; а comparison of the i herio data 
with a contour map of the intensity of the 5303 A. 
line confirmed this*. A similar oomperison between 
the ionospheric data obtained at Khartoum in А 
and the coronal contours based on 
made at the Pio du Midi tended to т Wald. 
meier’s conclusion, although an unexp dis- 
crepancy remained‘. 

A later examination of the Khartoum data for the 

Е \вует has shown that the distribution and relativo 
intensities of the sources of radiation oan, for this 
eclipse, be deduced with some ion from the 
ionospheric data alone, without а for making 
any assumptions concerning the positions of the 
sources. The mentioned earlier is then 
seen to be due to the existence of an intense narrow 
source on the west limb of the sun, the evidence for 
which on the coronal intensity map is nob decisive. 
Confirmation of the positions and relative intensities 


of the sources, as deduced from the um 
resulta, has been obtained by applying a similar 
method of analysis to E-layer data obtained by 


Piggott* ab Ibadan two hours earlier (Table 1). 
Deta on the sources of 5303 A. are given in 
Table 2. While there is an obvious similarity between 


Tahle 1. 


Sounoms oy F-Layme IONIENEG RADIATIOK, 
February 25, 1058 





the ionospherio and ooronal sources, it would be 
unwise at present to conclude that they are identical, 
particularly since a consideration of the. area and 
intensity of the weet-limb source (Kh 1, Ib 1) leads 
to the conclusion that ite intringio tne ів at 
least thirty times that of the uniform radiation. 

The peak of the Fl-layer at Khartoum was partly 
obscured by the F3-layer, and measurements of its 
electron density could not be made to the degree of 
accuracy required to allow the positions and intens- 
ities of the Fl-layer sources to be derived. odia 


there is no doubt that the uniformly radiating disk 
model 18 not le of acco for the changes 
in density which actually On the other 


hand, а very good fit between the observed and 
‘variations is obtained if it is assumed that 
the disk model derived from the Khartoum Z-layer 
data is valid for the Fl-layer also. There appears, 
therefore, to be evidence for believing that a close 
relation exists between the sources of ionizing 
radiation responsible for the H-.and Fl-layers. 

The value of the electron density and ite time 
derivative immediately before totality at Khartoum 
- oan be used to determine the effective recombination 

-ooefficient (2) for both W- and Fl-layers if it ів 
assumed that during totality the intensity of the 
ionizing radiation is rero ; the values obtained, which 
are unlikely to be in error by more than 10 per cent 
on account of errors of measurement, are a'H = 
1-51 x 10 om. s.t (125 km.) and «7Р1 = 8:2 x 
10 в.-1 (~ 170 km). 


~ F2-Layer 


' It із not possible to account for the complex 
response of the J'2-layer to an eolipee in terms of 
the modified Cha -layer structure assumed for 
the B- and Fl-layers, because tidal effects seam 
to play a predominant part ab heights greater 
` than 200 km. At Ibadan, the old F2-layer which 
began to form after sunrise but did not have time 
..to attain its daytime ity was oooulted by a 
‘newly formed F'2-layer which appeared soon after 
the maximum phase of the eclipse. At Khartoum 


Table 2 BouxONM OF OoBOKAL BanrATION 5303 À., 
Webruary £5, 106% 
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also, Boon after totality, a new layer formed between 
the Fl- and F2-layerá; but, although its density 
increased very rapidly, it quickly rose in height and 
merged into the normal F2-layer, the density of 
which had remained quite oonstant during the 
eclipse. The sequence of events in the #*2-layer both 
at um and Ibadan, and also during the normal 
sunrise period, is suggestive of the generation of free 
electrons at a fairly low level and the vertical trane- 
port of this ionization to higher levels where the 
much lower recombifiation coefficient resulta in the 
very slow rate of decay normally associated with the 
F2-layer. 


Мог. 174 


Es-Layer ; Corpuscular Ecllpse 
An unusual and very deep minimum in the oritioal 
frequency of the sporadic H-layer occurred with œ 
time-lag of about 90 min. after totality at: Khartoum. 


tori rad ND шл mh Dh 

itu oval ts nck fr ета M Roin 
puscular eclipse in the ionosphere about two hours 
before the optical one, but none was observed on 
this оооваіоп. During the night ing the eoli 
an ionospheric storm resulted in low fluotuati 
values for the electron density in the P2-layer, 

ib is possible that storm effects would have masked 
any corpuscular eclipse effecta which might have 
been present. 

Acknowledgmenis. This work, a fuller &ooount of 
which will appear in the Journal of Atmospheric and 
Terrestrial Physics, waa carried out aa part of the 
programme of the Radio Research Board; and this 
account is published by permission of the Director 
of Radio Research of the Department of Scientific 
and Industrial Research. 
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MEASUREMENTS OF AGE BY THE 
САКВОМ-14 TECHNIQUE 


By Paoe. HL. DE VRIES and С. W. BARENDSEN 
Physical Laboratory, State University of Groningen 


HE technique we have used for age determination 
by means of carbon-14 has already been described 
elsewhere in deteilb*. The essential difference from 
Libby’s technique is the use of a proportional counter 
filled with carbon dioxide peepee from the le. 
Two improvements may of interest. The 
deals with the removal of radon from the carbon 
dioxide. It was found that the radon originated from 
the calcium oxide used, obviously by contamination 
with radium. With another supply of ogloium oxide 
all difficulties were removed and it was checked that 
radon present in the sample had been removed by 
the chemioal treatment. Further, we have examined 
various suggestions mentioned in our paper for 
reduomg the background. It was found that an 
exire anti-coincidence ring did not give any appreci- 
able improvement. The efficiency of one ring is nearly 
complete; the lower efficiency found by Reeth e£ аі." 
is probably due to coincidences produoed by gamma. 
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Fg. 1. Gulf of Paria. The numbers of the stations refer to Table 1 


Table 1. SEEL BANPLES FROM TUR GULF OF Pili 


Samples from abell beds are marked with an asterisk. Stations 77 and 
413 gave only a few scattered shells. £1 and 586 were close together 











rays. An extra layer of mercury proved to be very 
effective, and we did not find any significant difference 
between lead and The background was 

reduced from 4/min. to 2-64/min. for a layer between 
the counter and the antr-ooinoidenoe ring, and to 
8-04 if the extra layer, with the same thickness of 
2 om, was outside the anti-coinaidance ring. For 


A half-li M reborn e OR viaa ora wand бё 
the calculations. The errors given are the statistical 
errors in the coynts, since, according to our experiance, 
no other sources of errors {impurities of the sample, 
eto.) play any part. Cheoks on the reliability of the 
- method and remarks on the treatment of the samples 
are included in the text. Unleas otherwise stated, 
the samples were treated at least with diluted hydro- 
chloric acid. Generally the expected age was not 
known before the measurement. The following sum- 
marires our resulta up to July 1954. 


Geological Samples 


duo ор орла lee oonaisted of shella from 

differen$ parte of the of Paria (South America) 
(soe Fig. 1). The greater part of the samples oon- 
tained leas thah 1 of oarbon (which is required 
for our normal work). A complete discussion of the 
regulis in relation with an extensive geological survey 
is in the ‚ but the general conclusions were as 
follows. geological evidence it was anticipated 
that in more or leas recent times the arm of the 
Orinoco had broken into the gulf. By this ‘oatas- 
er shell-beds were ‘killed’ by the freah water. 

samples 21, 48, 212 and 548 all had the same 
age. Samples 77 and 418 were expected, for various 
reasons, to be of recent origin. The rates of sedi- 
mentation whioh oan be calculated from the samples 
at various depths are reasonable. 


ys 
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. For the calculations we assumed 
the specific aotivity of the shells 


carbon of the same age. Previously 

it was claimed by Anderson and 

Libby* and by Kulp 4 al. that 

the activity of the shell carbon 

was higher, but ublished measg- 
urements of ours give no evidence 
of any difference; these studies 
are bemg continued, but the resulta 
for samples 77 and 418 already 
indicate the activity of recent shells 
to be the same as for organio 
. carbon. One Tertiary sample has 
been dated as в cheok. If no 
exchange of carbon dioxide had 
taken place, it would not have 
contained any сагроп-14. Never- 

theless, the activity was 3 + 1:5 

per cent of the activity of recent 

на „This, however, is not 

cant; moreover, the 

Беру af Miis Sanrio wee Korkas Ê сыла Saw 
& museum). 

(2) Lowering of the Dutch coast relative to sea-level. 
This is в scientific problem as well as a practical one. 
An extensive programme is carried out on be- 
half of the committee which studies the possibilities 
of the closure of the estuaries in south-west Holland. 
Up to now, about forty samples (peat and shells) 
have boen dated. At the same time, pollen diagrams 
of the peat are being made. In Fig. 2 we give only 
a few resulta which pertain to samples from в large 
excavation at Velsen (North Holland). The ourve 
demonstrates that the rate of smking of the bottom 
was about 35 om./coentury some 7,000 years ago, 
and about 10 om./oentury at present. We cannot 
go into details of the geological problems which 
have to be solved, such as depth of sample relative 
to sea-level at time of formation, and disturbance of 


a 
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Fig. 2 Lowering of Dutch ooast relative to ses-leval 
Ф, peat amplas; ©, abel. N.A.P. = Ordnance Datum 
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original position; van Straaten’ has prepared в 
report on these problems. 

(8) Bones of domestic animals from underneath 
lava in south-west Syria, provided by Dr. W. J. van 
Liere (Food and Agriculture Organization, Damascus). 
These lava formations are found over a large area 
and they were to be fairly young (from a 
geological point of view). The present samples came 
from Kheurbet el Ambashi. , bones are not 
very suitable for carbon-14 measurements ; but part 
of the present material had obviously been charred 
in the absence of oxygen. It was nearly black and it 
contained as much as 25 per cent of carbon. The 
age was found to be 4,075 + 160 years. 


Archeological Samples 
(1) Dried wheat from a Badarian cemetery in Egypt, 
submitted by Dr. H. Meyers. The grains were 
scarcely more than thin foils; they were boiled first 
with h; o acid. The age was found to be 
5,110 + 160 years, which is somewhat younger than 
expected. We are trying to не агре 


was between 4,000 and 6,000 years, though the lower 
limit is better in вооогі with present views. We 
Mc sedes i ie 
les bearing on the same problam are be- 
ае , but according to information, 
recent evidence is in support of the present result. 

ial) RAE A ыл a 

(frühes  BandkeramWk), submitted by Dr. Н. Groez 
(Bamberg). 1% was found in Wittielingen, south-west 
Germany (for details see ref. 8). The sample was 
separated into two fractions: one fraction was 
extracted with hot sodium hydroxide and the other 
boiled with hydrochloric acid and the residue 
after extraction with hot sodium hydroxide solution 
examined. The results were 6,090 + 180 years and 
6,000 + 140 years, respectively. There is no system- 
atic difference ; this indicates that no humio acids, 
had infiltrated. Therefore, we give the average 
: 6,080 + 110 years. For the discussion see 
also sample (2). 

(4) Charred wood from Donderen (Netherlands), 
submitted by the Biological—Archsological Institute, 
Groningen (director, Prof. A. E. van Giffen). Dated 
as Hamburgian. The sample contamed few roots, 
which were selected so far as possible, and it had not 
been completely converted into coal, 

- The first measurement, after treatment with oold 
hydrochloric acid, gave 6,950 + 160 years. Obviously 
this age is nob compatible with a urgian date, 
therefore, it was decided to sacrifice the rest of the 
, sample and to separate it into various fractions, as 
will be described in more detail elsewhere. The 
resulte are: 

2,190 + $00 years 


a) Material extracted by bot hydrochloric amd 
(B Жаси] eric 7,680 + 140 „ 


ony папата afer (a) кай 0) and afr 7,385 4400 „ 


The large errors in (a) and (c) are due to the fact that 
these fractions contained only about 0-8 gm. of 
carbon. Obviously the oe did contain some 
fairly recent material, but nevertheless the age of 
the rest was still younger than expected. Our oon- 
clusion is that the discrepancy cannot be dus to an 


error in measurement. 
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(5) Charred wood, well preserved, from Een 
, Netherlands), also submitted by the 
Biological—Archmological ишш Gronmgen. Age 
found, 7,080 + 140 years. The expected 
approximately the same as for the previous sample, 
во that these resulte suggest a new oritical study of 
the chronology of the Late Palwolithic in the Nother 
lands 


Vou. 174 


(6) Four samples of charred wood and one of 
oaloined bone, from a necropolis of thirty barrows at 
Toterfout-Halve Mij (North Brabant, Netherlands), 
submitted by the Biological-Archsologioal Institute, 
Groningen (see thesis of Dr. W. Glasbergen!). 

Aooording to pollen analysis, tumulus 4 was the 
oldest barrow, dating from about 1500 в.о. We find 
3,875 + 200 years. 

Tumulus.8 was important, since it gave information 
about the burial ritual. It was dated as Bronze Age, 
about 1100 в.о. We find 8,055 + 00 years. 

ете contained an early form of ‘Deverel’- 

аи pollen analysis, it should date 
fioi a period to tumulus 4. We find 3,450 + 
85 years. It follows from this result that the Con- 
tanental ‘Devera!’ culture is not related with the later 
urn-flelda, but representa an invasion of British 
elementa. Recent archsological evidence has oon- 
di quels i aiit 
le of charred wood from an urn-field, also 
ате out-Halve Mijl, gave an age of 7,865 + 240 
years. The: age was some 2,500 years, and 
this difference is so large that it is beyond doubt that 
the sample did not come from that urn-fleld. Indeed, 
it did not form part of the oontente.of an urn, but 
it was found very close to it. It must be ascribed to 
a Mesolithic settlement ; indeed, some flint artefacts 
were found which were probably Mesolithio. 

The urn itself contained some calcined bone, which 
contained lees than 1 рег cant of carbon. Moreover, 
some roota had grown into ib which were difficult 
to remove. Ni wo have made an age 

and find 905 + 800 years. Ав might 
expected, this ів much too young. 

(7) Charcoal sample from the primhry grave of a 
Dutch disk barrow, tumulus П, near Postel (Belgium), 


. not far from the Dutch frontier, submitted by Prof. 


B. J. de Laet (Ghent). We find 3,185 + 120 years. 
It was expected to date from s period between 
tumulus 1B and tumulus 8 described under (6). This 
is confirmed by our result. 
(8) Wood from a Bwise lake dwelling at Thayngen 


The wood was very well preserved. We 
find 4,785 + 180 years. 
(9) Charred wood from в 


(passage 
grave) at Diever (Netherlands). In agreement with 


. the views of Prof. van Giffen, the age turned out to 


be 3,850 + 150 years. 

(10) Charred wood, well preserved, from Haule 
(Netherlands), also submitted by the Biological- 
Groningen. Mesolithic. We 


y 
It had been dated by Libby вв 7,000 + 800, which 
agrees with our result. Pollen analysis suggested an 
age of somewhat more than 7,000 years. 
(11) Wood from a site at Jemgum (Ost Friesland, 
so-called Flachlandsted- 


It came from в 
first dwelling mounds 
ago expected by 
wo find 2,835 + 70 years. 
(12) Charred wood from a Late Neolithio barrow 
near Hijken (Drenthe, Netherlands). Age expeoted 
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by Prof. van Giffen about 1400 or 
1500 s.c. We find 8,800 + 150 
years. 

(18) Charred wood fram a 
Bronze Age barrow near Groote- 
broek (North Holland, Nether- 
lands). Age, m accordance with 
the age by Prof. van 
Giffen (see ref. 10), 3,000 — 140 
years. 

(14) Three samples fram «4 
thrée-period barrow in Oudemolen 
(Drenthe, Netherlands) submitted 
by Prof. A. E. van Оер. 
The original barrow was Late 
Neolithic, the second period was в barrow with 
timber circle and, finally, this barrow was covered 
by another barrow in the Late Bronze Age. In the 
first and in the last grave charcoal was found, 
whereas the second period only gave huminiferous 
sand derived from the original posts. In historical 
order the results we obtained are: 8,505 + 125 years, 
3,180 + 120 years, and 8,620 + 120 years. 

Obviously the age for the huminiferous sand is too 
young. Thasa may be partly due to infiltration of 
recent huminiferous material from above. Unfor- 
. tunately, no sam of sand from close to the post 

holes had been taken as & oheck. Moreover, the two 
samples of charred wood from the first and the last 
period may nob give the real age of these two barrows. 
The dead were probably cremated in & hollow tree; 
if our samples originated from the oentral part of 
this tree——and ‘no special care was taken to avoid 
that—then an error will be made which is equal to 
the age of the tree. 

ОО en UE 
of barrows near Wijster (Drenthe, Netherlands). For 
details eoe ref. 11. Pollen analysis dated these as 
"Iron Age”. ta of bronze artefacts were 
dated as La Téne (Late Iron Age). 

Our resulte, which are in socordance with this 
archswologioal evidence, are: 1,985 + 150, 2,025 + 
175, and 2,850 + 800 years. The last sample was 
re-measured ав 2,180 + 140 years. 

(16) Wood from underneath tbe previous Walburg 
church at Groningen (Netherlands), submitted by 
Prof. A. B. van Giffen. For a historical study of the 
Walburg church see ref. 12. For various reasons this 
wood sample, consisting-of two large blocks, with & 
cross-section of 50 om. х 60 om., was measured 
several times, in the course of nearly two years. Unleas 
otherwise indicated, new carbon dioxide was pre- 
pared each time. 
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а) First measurement (Мау 1063) 850 + 200 years 
b) Bamplo from heart of 1,200 + 150 ,, 
Top of look. Bode preparation as en Infl- SS 
veo 
(e) This vie d. Che teow! өю 
Г) were 
taken frome b feat back bY 100 + is „ 
Same preparation as (e. „ 
Мет кыре dioxide 905 + 65 „ 
Material by hot sodtum hydroxide 990 + 140 , 
Matenal extracted by hydroohlono aoid 1,035 +160 „ 
Carbon diode prepared from carbon whioh 
had been measured by Libby 1100 + 200 ,, 


The average value is about 1,000. years. The 
deviations from the average are not signi b 
enough bo draw conclusions from them. (Denoting 
the deviation of an individual result by A, and the 
statistioal error given in the last column by o, we 
find 1:25 for the average of Ас? (which haa to be 
close to H. The probability that в value of 1-22 or 
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а larger one happens by chance in a series of ten 
Measurements is about 0-4. Among others, the 
result of (А) and (¢) indicates that no appreciable 
amount of youhg organic material has infiltrated 
into the sample. We have also prepared pure 
cellulose from it, but this will be measured with high 
accuracy in a larger counter. 

The main reason why this sam le waa measured во’ 
беп was that i was dated by Libby as 2,520 yoan 
(+ 200). After samples (a), 2 od een 
measured, Libby re-measured his 
EE ail ы. 
300 and 2,600 + 270 years). More reoen 
measured & new preparation of carbon ( 
same block of wood); result, 2,058 + 345 years. 

Finally, the same sample has been used as & croes- 
check by two other carbon-l& stations. According 
to private communications, the resulte were 1,065 + 
180 Germany) and 050 + 80 years 
(Royal Institution, London). In Heidelberg & carbon 
dioxide counter is used; in London the counter is 
filed with acetylane. The origin of the discrepancy 
between Libby’s resulta and the European resulte is 
not yet clear. We mention this, because for rample 8 
of this list the agreament was good. Since the wood 
did not belong to the church iteelf, we do not know 
its age exactly. According to ref. 12, however, an 
E ды 1,000 years -does not seem to be 


t (8,133 = 
he has 
the 


ia ca шд ы, As 
a rule, the background was measured every week 
from Saturday to Monday. Fig. 8 does not give 
significant indications for variations of the back- 
ground. The average of A*/o* (see earlier comment) 
is 1-4, whereas the a priori probability for this value 
(or а larger one) is 0-15. Perhaps there is в gradual 
decrease of the background, but it is too small to be 
significant. Our normal procedure is to take the 
average background during the past four weeks, 
giving double weight to the last two measurements. 
We are indebted to the Netherlands Organization 
for Pure Research (Z.W.O.) for financial support. 
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LETTERS TO THE EDITORS 


The Hdsiors do not hold themselves responsible 
for opinions expressed by ihe correspondenis. 
No notice is taken of anonymous communications 


Structural Units In Collagen Fibrils 


Tua structure of fibrous proteins has long been 
а subject of controversy. X-ray and electron miaro- 
вооре evidence has accumulated which that 
aingle chains may not run the whole length of the 
ar 
of smaller parte of quite definite size. In oo 
the subi han been болдйшгә to bea. prototibeil 
of size about 640 x 12 A., although recently Sohmitti 
has proposed a unit of about 3000 x 50 A., which 
he has named 'tropooollagen'. Striations of axial 
lengths about. 210 A. (particularly in developing 
me and 70 A. 4 cen also observed in- electron 


It is of interest to note: 


of oo 
Т лыы for nou of size approximately 
ОА аа даки and 230 A. in fibrm', 
am the recurrence of this figure may be no 
coincidental. 

We have obtained X-ray diffraction evidence from 
dry collagen fibres which also that the pre- 
dominant 640 A. period ig divided into sub-units of 
е ане а although these are not necessarily 

discrete particles. In native tendon, new X-ray 
otographs show that the protofibrila are amociated 
terally into bundles. 

In Fig. 1 are plotted the square roots of the 
observed intensities for the first twelve orders of 
diffraction of the macro-period (691 A. in this case) 
against sin 0/A for dry rat-tail tendon under slight 
tension. From this plot we have endeavoured to 
trace out the structure factor of the diffracting unit, 
and we find that the bable zero positions fit in 
шыкак у wei with hod fe a walter enhare oe 


ellipsoid of length ~ 230 A. 





Fig. 2 shows the central region of a photograph of 
very dry rat-tail tendon taken in an evacuated 


‘camera of high reeolvmg power with niokel-filtered 


ооррег- Кх radiation. Around the central beam oan be 
Been a roughly ellzpsoidal halo of diffuse scattering. 
Applying Guinier’s msthod’, we have determined the 
gize of the iole which would produce this scatter- 
ing, assuming’it to be an. ellipsoid of revolution; we 
find ite axes to be about 200 A. in the fibre direction 
and about 40-90 A. at right angles. These dimensions 
very oloeely with those of the apatite 
dn OE EE 

are, moreover, oriented in the same wa 
On the other hand, when native oo flbree 
are sealed in thin-walled glass capillary tubes before 
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dt ln 
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Fry. 2 — "m 


8. Central repon of X-ray of moist native tendon, 
ne Abre aaa va DaT 


Table 1. HqUATORIAL OR EOW-LINE BPACUNGS OF REFLEXIONS IN 
Fia. 3, итен Roven Dresonrros 


че ow» Ue шо ои C. Wow Y مو‎ 
they have dried out, they produce an X-ray fibre 
diagram, Fig. 8, showmg a number of equatorial 
reine of spacings (abia ы of atte 

interplanar spacing of aingle 
protofibrils. Further, the usual single strong inter- 
chain reflexion is now seen to be split up into two 
componente, one on the tor af 13-6 А. and tho 
other just off it on a layer li of spacing of ~200 A. 


fibre of: 
а = 024.; o = 76A.; B = 125°. 


Тараа aa ee 
of a helix or super-helix. There is some indication 
of fine structure on the 10 A. layer line. 

The intensity variation along the tor suggests 
an arrangement of bundles of about 40-50 A. 
diameter, each bundle consisting of about sever 
protofibrils hexagonally The above unit cell 
would contain two such bundles. On drying, shrink- 
‘age is acogmpanied by loss of” order, the bundles 

eventually independently. Onoe this stage - 
is not 
reproduced on wetting, although the individual 
bundles swell. Irreversible drying phenomena are 
commonly found in other more truly orystallne 


proteins. 
The o intensity of the first order of 


verwhelming 
diffraction of the 640 A. period and the asymmetry 


‘of the banding as seen on electron micrographs 


show that this unit is the true repeating entity 
along the axis of the collagen fibre in ita native 
stato. 

Evidence has &ooumulated from a study of low- 
angle line shapes’ and from swelling!? which suggests 
that within the msoro-period there exist alternating 
regions of greater and leas order—interbands 
and bends the latter being the sites 
oocupied by stains, guch as phosphotungstic soid. 
We have recently shown™ that the effecta ‘of 
tension on air-dried fibres are consistent with this 
picture. 

From the improved high-angle X-ray diagram 
obtainable from fibres held under tensiof, we have 
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А 
shown that the polypeptide ohains within the 
well-ordered interbands almost oertainly have а 
helical configuration’. 

The diffuseness of the high-angle pattern, how- 
ever, indicates that these ions are 
of small extent, perhaps only 50 A. long. It is 
not yet clear how the various regions are 
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system is & highly ordered one, as shown by the 
sharpness and extent of the. low-angle diffraction 


This work was carried out during the tenure of & 
British Celanese Studentship (A.C.T.N.) and а 
Nuffield Fellowship (P. M. C.). 


А. C. T. Norra 
P. M. Cowan 
J. T. RANDALL 
Wheetetone Physios Laboratory, 
ing's College, 
W.O.2. 
Oct. 21. 
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Phosphorylation coupled with the Oxidation 
of Ferrocytochrome c by Heart 
‘ Sarcosomes 


Nielsen and Lehninger? have recently demonstrated 
` the imoorporation of ph -32 into 
phosphate during the aerobio oxidation of ferro- 

me o by rat-liver mitochondria in the pres- 
ence of adenosine diphosphate, magnesium, versene, 
antimycin A and inorganio phosphate labelled with 
phosphorus-82. In the present communication, a net 
phosphorylation is shown to accompany the same 
reaction catalysed by rat-heart sarcosomes (mito- 
chondria). 

The sarcosomes were isolated in 0-21 ЈМ sucrose, 
0-01 М versene, pH 7-4, as described previously’. 
The washed sedimented s&roosomes were sus- 
pended in 0-021 M sucrose, 0-001 M versene, pH 7-4, 
to give а concentration of 8-5 mgm. protein/ml, and 
the suspension was kept &t^0? C. for 30 min. to allow 
oxidation of residual substrates. Four volumes of 
recently boiled and cooled glass-distilled water were 
then added, so that the sarcosomes were now sug- 
pended in a medium 1/50th the tonicity of rat blood. 
This hypotonic pretreatment of the sarcosomes 
was suggested by the work of Lehninger® on the 
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Table 1. 


PHOSPHORYLATION COUPLED WITH THM OXIDATION OF 
FERROCYTOCHROMTE о BY Бат-Нилит HAROOSOMES. 


Boe text for reaction mixture and procedure. 
74; 14 4 min. at 9° 


ше, ән о тшшш шн; 














phosphorylation. coupled with the oxidation , of 
idine nucleotide by hver 
concentration of the final 


A 1-cm. gpeotrophotometrie cell (cell 2 in Table 1) 
contained 90 umole p ta, 60 oles glucose, 
8 moles versene, 120 moles fluoride, 0:6 umole 
adenosine monophosphate, 0:6 mole adenosine 

te, 127 unita hexokinase‘ and 1:6 umoles 
cytochrome о (89 per cent reduced, 11 per cant 
oxidized) in a total volume of 2-8 ml. А тш 
cell (No. 1) contained all these ingrediente except 
the cytochrome о. ' chloride (0-1 ml. of 
0-15 М) was added to each cell and the optical 
density at 600 my of cell 2 read against that of cell 1 
until a steady reading waa obtained (this is necessary 
because of the formation of a slight turbidity when 
the magnesium is added). At zero time, 0-1 ml. of 
suspension (containing 0-18 
mgm. protein) was added to each oell, and the oxida- 
оосо Но ed Dy ошип 
а аа ормани After 
14-4 min., when 1-10 pmolee of ferrooytoabrome o 
had been oxidized (the cytochrome o was now 20 per 
cent reduced, 80 per cent oxidized), trichloroacetic 
acid was added to each oell and the hexoee mono- 
phosphate formed determined according to the method 
previously described’. 

The small amount of hexose monophosphate 
found in the reference cell is mainly due to the non- 
oxidative phosphorylation of glucose by adenosine 
SE hate ca by myokinase and hexokinase’. 
P orylation deri from the oxidation of traces 

tes in the garooeomal preparation will also / 
be included in the hexose mon 
this oell. The hexose monoph 


hoephate found in 

te found in oell 2 
minus that found in cell 1 represents the oryla- 
tion coupled with the oxidation of me o. 
The corrected value (0:186 umole) is many times 
greater than the sensitivity of the analytical method 
(about 0-01 pmole) and nds to a ratio of phos- 
phorus to $ (ferrocytochrome c) of 0-34. This ratio is 
about the same as the ratio of phosphorus — oxygen 
atoms (0-32) obtamed when ascorbic acid was oxidized 
by the same preparation in the presence of catalytic 
amounts of cytochrome o. 
the phosphorylation obtained with ascarbate' 
каный кабары дадан даре ы o (Md 


oxygen. 
The preparation of ferrooytoohrome c usod was 
made by reduction of a stook solution of cytochrome 
by hydrogen in the presence of platinum black, 
ih» hydrogen than Deng- removed овон oF 


It is likely, then, that e 
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nitrogen and the platinum by centrifugation. Cell 3 
in Table 1 was an additional control in which the 
stook solution of cytochrome с (11 par cent reduced) 
was used. No phosphorylation beyond that found 
in the control oell 1 was found in call 3, showing 
that the prior reduction of the cytochrome o was 
entirely responsible for the corrected phosphorylation 
measured in cell 2. 
. The demonstration that phosphorylation can ae 
coupled with the oxidation of f 
in complete agreement with the findmgs of Nielsen 
and гі, From the point of view of the 
mechanism of the phosphorylation, rb is important 
to establish whether the ratio of phosphorus to + 
.(ferrocytochrome c) is equal to or exceeds 0:5 
(corresponding to a ratio of phosphorus to oxygen 
molecules of 1). Our resulta to date suggest that the 
ratio in heart saroosomes might not exoeed 0-5, but 
it ів quite possible that i vementa in technique 
will result in ratios a ing 1l. With liver mito- 
chondria, Nielsen and Lehninger! have obtained ratios 
between 0:44 and 0-86 for this reaction. Liver 
mitochondria oxidising ascorbic said in the 
of catalytic amounts of cytochrome c also yield 
ratios of phosphorus to oxygen stoms approaching 
one ". 

This work was carried out on behalf of the Agri- 
cultural Researah Counci. 


3 ` E. C. Втлтив 
Molteno Institute, 
University of Cambridge. 
Nov. 8. 
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Infra-red and Ultra-violet Absorption 
Spectra of Proteins In the 


: Solid State 

Tma potassium bromide preased-disk technique for 
the determination of infra-red in the solid 
' state was first developed in our laboratories during 
the period 1947—49 under contract with the 0.8. Air 
Materiel Command, but, as restricted information, 
was not formally published at that time’. The 
method has since been used by Stimeon* and in- 
dependently by Schiedt**. The technique has been 
successfully applied by us to a number of proteins, 
and the purpose of this communication is to direct 
attention to this application. A major advantage of 
the technique lies in the ability to determme both 
infra-red and ultra-violet absorption of the same 
protein sample under identical conditions. 

The technique was briefly as follows: ‘AR.’ grade 
potassium bromide, to 200-mesh in а mullite 
mortar, was dried at 110° O. Samples of 
proteins, also ground to 200 mesh, were mixed to 
give the desired concentration (usually 1 per cent) 
and the mixture was passed. several times through a 
200-meeh sieve. 200 of mixture was placed in 
a oylindrical 0:5-in. (1:27-om.) stee] die which was 


~ 
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enclosed in в larger oylinder connected to a vacuum 
pup аы Ме апше; The system was evacuated 
approximately five minutes at 40 microns 
pressure; lower pressures were nob more &dvan- 
but evacuation was neceasary or the disks 
clouded and fractured from oooluded gases after prees- 
ing. ty 150000 Ib. per sd чарен for efor 
usually 150,000 lb. рег sq. in, waa a or а few 
пе eee cies no 
ad . Air was then admitted. The clear disk 
was removed from thp die and weighed. A companion 
disk of pure potassium bromide was also made.’ Our 
apparatus could be electrically heated, but heat was 
not useful in the preasing of potaasium bromide. It 
was helpful in preasing materials of lower meltmg 
point such as thallium halidea or silver chloride. 
The maximum variation in weight between disks 
was 80 mgm. in 200 mgm., but it was possible to 
hold the variation to not more than 5 mgm. m a 
given series. Maximum variation in thickness in such 
a series was about 0:0025 am. in disks with an 
average thickness of 0.0085 am. As also shown by 
Btimeon!, these differences are compensated, and 
uniform distribution is demonstrated by the fact 
that the quotient, optical density/per cent times 
weight, is reasonably constant. 
measurements were made on several 
mechanical properties of the pressed disks of potas- 
sium bromide as compared. with the crystalline halide. . 
For this purpose a l-in. die was used. Young's 
modulus of the prewed potasium bromide was 
1-17 x 104 dynes/om.', as compared with 0-76 x 
104 dynes/om." for a grown crystal. Premed potas- 
sium bromide had a coefficient of linear expanmon of 
38-8 x 10-* am.[om.[deg. С:, as compared with 
35-0 x 10-* om./em.[deg. O. for a grown crystal 
(Baxter? reports 87-0 x 10-* om./am./deg. C.). 
Tenailé strength of the pressed halide averaged 
1,000 Ib./eq. in. compared with 400 Ib.jsq. ш. for 
grown ; Р 
The proteins used in these studies were crystalline 
bovine serum albumin and chymotrypamogen (gifta 
of the Armour Laboratories); and egg albumin, 
cytochrome с, and lyophilized whole rabbit sèrum 
prepared in our laboratory. The infra-red 
were obtained with a Perkin-Elmer IR d et 
meter, Model 21, through the courtesy of Seymour 
Levine and Mr. H. J. R. Stevenson, of the 
Engineering Center, U.S. Publid Health Bervice, 
Cincinnati. The ultra-violet-spectra were qbtained 
with & Beckman Model DU quartz spectrophoto- 


meter. 

ical infra-red spectra are ahown in Fig. 1. All 
proteins, of course, display the expected bands in the 
3 u, 6 u and 6-5 u regions. Bovine serum albumin, 
egg albumin and me o have & shoulder at 
about 3:25 u; this shoulder is alightly evident in 
whole rabbit serum but is abeent in írypeinogen. 
All show bends of varying intensity at about 3-42 p. 
All ехоерь ohymotrypeinogen (which shows at most 
a slight shoulder) have a band at 6'3 Ue АД have в 
ronounoed . for 
tly to 7:15 
a oma C a уыл е чы т 
at 7-7 u and 8:1 u, but the first of these is barely 
discernible in cytochrome o and in chymotrypsinogen ; 
the absorption is broad over this region for bovine 
serum albumin, with only alight of two 
peaks. Slight bands are present in the 8-55 u-8-65 u 
region for all proteins except chymotrypamogen. 
Slight bands are also present for all protems m the 
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Fig. 1. Infra-red absorption of proteins tn potassium bromide diss 


9:0 р region, but this absorption is very 
for chymotrypaincgen. With alight di 
Cee сота орао favourably 

i ones sonore: by Klotz* for cyto- 
disons ê and boy as Berani albumin їй films on Aver 
ohloride, and they to resemble closely those 
төртө by. Pong ed! fo for crystalline human serum 
albumin. 
The ultra-violet spectra of the solid proteins wero 
compared ‘with the spectra of solutions in 0-1 N 
hydrochloric acid and in 0-1 N sodium hydroxide. 
The spectra of egg albumin in the solid state and in 
acid exhibited a peak at 278 mu, whereas in base the 
peek was shifted to 290 mu. Bovine serum albumin 
In the acid solution had a peak at about 278 my and 
in basio solution аф 290 mu; in the disk, although 


be relatively unaffected by рН; 
and base both showed absorption peaks at 280 mu. 


nounced peak at 272 
displayed an acid peak at 275 mp and a basio peak 
at 290 mu. The disk had a selective absorption, but 
not pronounced peaks, at 262 mu and 280 mp. АП 
the ultra-violet absorptions thus far described oan 
be attributed, of course, to aromatic amino-acids. 
None of the ins absorbed appreciably at wave- 
lengths longer than 800—320 mp, with the exception 
of cytochrome с, which absorbs at longer wave- 


lengthe because of ita prosthetic А 

Wo wish to make special acknowledgment to the 
folowing in our Division of Physics, who were 
ото тозае огош eee 
work whioh led to the t technique: George F. 
Embshoff, Cornelius Jansen, Daniel Fuentes, 
Frank Burns and William Thielking; and D. A. 
Wells, shins UU. vany of Cin- 
oinnati, also acknowledge & grant-in-aid from 
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the National Cancer Institute, National Institutes of 
Health, U.8. Publio Health Service. . 


Division of Chemistry and Biochemistry, 
Institutum Divi Thomae, 


Cincinnati, Ohio. 
Oct. 4. 


= Contrast FEE (099) ак 10008 bet wean Ше АН Шалы] Comann arit 
She eiae vi Thomas Foundation; Final Report, Feb. 28, 
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`* Behiedi, U., and Reinwein, H., £. Neturforsoh., 75, 270 (1062). 


+ Bohisdt, U., £. Weturforech., 8, 66 (1058). 

* Baxter, G. P., and Wallace, О. O., J. Amer. Cham. Soc , 88, 259 (1016). 
Klotz L XL, « al, J. Amer. Смт. Soc., 71, 1615 (1949). 

* Fong, O. T. D., & al., Proc. Amer. А800 Oencer Res, 1, 17 (1053). 


Origin of Glycine and Serine in Bakers’ 
Yeast 

Tum ready interconversion of glycine and serine 
in biological systema has been well i for 
several years. Somewhat leas attention has been 
paid to the origin of this pair of compounds from 
other metabolites, although evidence has been 
presented! to indicate that serine may arise prior 
to glycine, through transformations involving pyru- 
vate or other C, compounds. 

Work in this laboratory hae been fooused upon 
the conversion of pyruvate-2-“C to amino-acids in 
bakers’ yeast. Using this substrate and the yeast 
samples described previously** for examination of 
other amino-acids, the distribution of isotope was 
observed for the serine and glycine isolated from the 
yeast hydrolysate. Both compounds were obtained 
in pure form by adsorption of the hydrolysate on & 
‘Dowex-50’ column and fractional elution E 
to the method of Stein and Moore’. Threonine 
alanine were removed by separation on cellulose 
powder columns. Purity of the samples was checked 
by paper chromatography. . 

It will be noted from Table 1 that the isotope 
patterns in carbons I and 2 of serine and glycine 
are very similar, with carbon 2 only slightly higher 
in activity than carbon 1. This confirms the ease of 
interconversion of these two compounds. However, 
when alanine from these yeast samples waa degraded, 
it was found to be labelled primarily in carbon 2 
(67 per cent in the aerobic culture, 90 cent per in the 
anaerobic). The alanine side-chains of phenylalanine” 


pes sias from pyruvate io serine 
must involve one or more stepe 
which permit isotope equilibration in positions 1 
&nd 2 of serine. 

This condition could be satisfied if serine were 
formed ine, by forward operation of the 
Krebs cycle, followed by «,B-oleavage of a C,-acid. 
The glycine carbon atoms would thus correspond to 
carbons 2 and 8 of a-ketogluterate or glutemio acid, 
which were, as shown previously*, equally labelled 
in this yeast sample. Sequence A illustrates the 
suggested formation of glycine from pyruvate and 


its conversion to serine: 
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Reverse operation of the oyole (scheme B) would, 
on the other hand, provide preferential labelling in 
carbon 2 of glyoine. 

The slightly higher isotope concentration in this 


position of both glyome and serine (Table 1) may 
, Suggest а contribution from this path- 


- Fixation of carbon-14 dioxide with diens + 
pyruvate is also being examined in this yeast. 
` these conditions, glycine and serine become labelled 
within one hour, shortly after aspartic acid bécomes 
radioactive, whereas alanine remains unlabelled dur- 
ing periods up to five hours. This again supports the 
conclusion that serine probably does not arise directly 
from pyruvate. Degradation of serine reveals the 
isotope mainly in the carboxyl group. This could be 
from equilibration of the О,-всійв formed, 
- followed by their conversion to glycine (scheme О), 
since simultaneous operation of the cycle (scheme A) 
would in this experiment provide only unlabelled 
glycine and serine. К 


Table 1. DrerRISUTION or CAXBON-lé тт GLYOIEN лир SDE 
ттышына OH,400000H 











T m" 
Radioactivity 
Acrobio 
en Carbon atom i 
a p.m. cent | орт. рег cent 
x 10 PY total x 10" of total 
@yoine | Total 1 81 100 1-75 100 
1. OOOH 0 85 47 0-70 
2. 0 96 53 1-05 eo 
Benne T 2854 100 1-38 100 
1. OOOH 1-16 41 0-40 42 
А 1-00 57 0 55 48 
3. OHO 0 06 2 0-11 10 








aruis sey gi cdi ) и в туген as ounta per min. par 


Sing apps eo veal carb aloma aro coun per 
amino-ackdis. 


It is oonoluded that the serine —— — glycine 
interconversion in bakers’ yeast is fed primarily frorf 
C,-acids through glycine, in contrast to the situation 
in animal metabolism, where serine is thought to 
arise directly from pyruvate. 

This research was supported by contract No. 
~ AT(45-1)-801 from the Atomic Energy Commission. 
A portion of the work described is taken from the 
thesis presented by one of the authors (J. W. D.) for 


the degree of doctor of philosophy at Oregon State 
Oollege, 1954. 
Cart Н. Wana 


V J. Михри, Davis* 
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Electrophoresis of Human .Red-Cell Stroma 
Ix an attempt to provide a chemical basis for an 
understanding of the morphological appearance of 
human. red cells and of the in red-oell 
morphology in various hematological disorders, we 
have fractionated red-cell stroma preparations by 
electrophoresis. Three id-oontaining protein 
fractions have been two of which ш 
readily in veronal voee dde 
oell stroma was p in the manner 
deecribed by us!, addition was washed twice 
with 0:1 М potassium dihydrogen phosphate and 
three times with distilled water. A stromal extract 
obtained with 0-2 M ammonium hydroxide and oon- 
taining 18 pgm. of tyrosine equivalente of protein? 
was then subjected to paper electrophoresis’. 

Fig. 1 shows the electrophoretic mobilities of the 
fractions as determined оп the basis of axocarmme B 
and sudan black binding resulting from steaming 
after electrophoresis. The aye concentrations were 
estimated colorimetrically and are expressed as 
optical densities. 
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Pig. L  Hieckophoretíe mobility pattern of red-oel] siroma. Solid Hne: axocarmine 


bindmg; broken ипе: sudan black 


Similar studies were carried out on a p tive 
soale by rone electrophoresis on cellulose using 
Whatman No. 1 standard grade cellulose powder. 
These fractions were examined serologically and it 
was found that the blood group substances 4 and/or 
B were located in the slowly moving fraction in high 
concentration. Rh substance is present in the crude 
stroma extract but, on electrophoresis, neither frao- 
tion was sufficiently strongly inhibitory to the RÀ 
antibody to indicate the fate of this substance. 
Details of these studies will be published elsewhere. 

This communication is based in part on work 
performed under contract with the United States 
Atomic Energy Commission at the University of 
Rochester А.Е.О. Project. Two of us (J. R.A. and 
T. A. J. P.) are indebted to Dr. G. H. ipple and 
Dr. L. E. Young for providing facilities for this 
research. 

- T. А. J. РвАымкивр“* 
К. I. ALTMAN 
J. R. Анривво+{ 
{в of Medicine, 
Radiation Biology and Pathology, 
School of Medicine and Dentistry, 
University of Rochester, 
Rochester, New York. Aug. 24. 
* Traveling Fellow of the British Postgraduate Medes! Federation, 
f Travelling Fellow of the Rockefeller Foundation. 
(DNE E А. J, and Aliman, К. I, Biochem. J. (In the prem). 
a XL, Rosebrough, N. J., Farr, A. L, and Randall, В. 7 , J. 
оа 190, 108 ТО, 
* Ptuekthm, H, and Gotüng, H., Kin Wasokr, 29, 415 (1061). 


Renal Excretion of 17-Ketosteroids by 
Members of some Ethnic Groups living In 
Malaya 
studied the 24-hr. renal outputa 
normal adult males belonging 


‘We have recent 
of l7-kotosteroids 


Table L REUL 
oh samplo was drawn fram à separato 
ee 0). and creatinine by the method of Хоп (ref. 





| 24-hr. 17-ketosteroid excretion 





Rango 
(mam) 
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: `В some of the well-defined, civilized 
ethnic groupe living on Singapore 
Island and in the Federation of 
Malaya. The groupe for which oom- 
plete data have been obtained (a 
sample of twenty subjects was taken 
from each ethnic group) are Chinese, 
European and Malay. The Chinese 
were all of recent Southern Chinese 
origin, most of the Europeans were 
of reoent English in and moet 
of the Malays were of recent ‘Pen- 
insular’ origin. Work on other sub- 
jecta belonging to both civilized and 
uncivilized groupe has yet to be 
completed and evaluated. Meen- 
while, the existing oo жр data 
are discussed briefly (Table 1). 

The ages of the subjecta were all 
within & (17-46 yr.) over 
which the 17-ketosteroid excretion 
of normal male Europeans has been found to be 
relatively independent of age", and we are of the 
opinion that only в small fraction, if any, of the differ- 
enoes revealed in Table 1 can be attributed to 
disparities in the ages of the subjects. 

The observations afford three pair-comparisons of 
the 17-ketosteroid excretions. арн ME 
metic values and (in view of the non- 
variances) having recourse to the Cochran and Cox? 
i statistic to teat the significance of differences 
between the arithmetic moana, it is found that the 


probably of high statistical 
en шше distributions of 17- ketosteroid 
piss ximate to "log-normal' rather than 
ormal’ form, and the validity of the test is therefore 
кое) Ав the variances of the logi, (values) are 
fairly similar, ‘Student’s’ t test has been applied to 
test the significance of differences between the means 
(namely, the log,, (geometric means), these latter 
being: Chinese 8:7, European 15-3, Malay 7-3), 
using for the urpose a pooled estimate of variance 
(0-02068). The comparisons yield: Chinese and 
t= 5-40, P < 0-001;  Ghinsee and Malay, 
t = 1:66, P > 0-05; European and Malay, t = 7-05, 
P « 0-001, the probebility (P) levels being taken 
from tables* of t. Differences as large as those observed. 
ide ie cdi Mega rus, cape die cius 
extremely unlikely to arise in random 
homogeneous populations, a finding der dcm 
that indicated by the lees satisfactory ае ең 
mentioned eerlier. 

Little work of this type has yet been performed. 
It has been obeerved', however, that mature African 
and English males appeared to have very dissimilar 
exoretions of l7-ketoeteroids ; and our resulte, rather 
similar to those of Barnioot and Wolffson' во far ва 
the European subjects are concerned, likewise suggest 


8) recommended by Warren 
parentheses in columns € 












Ohinese 931 940 30-17-5 
Baropean 160 (1: 10 5-27 9 
à 4-4-1490 
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that the excretions, of other ethnic are lower. 
However, the two samples atudied by icot and 


Wolfson exhibited distinctly similar creatinine ex- 
cretions, whereas our European subjects excreted 
мр more creatinine (on the average) than 
our Chinese or our Malay subjecte. Again, our 
European subjects were (on the average) appreciably 
heavier than those of the other ethnic groupe— 
Barnioot and Wolffsgn have given no comparison of 
weights. ` 
Our work suggesta that there may be & oorrelation 
between 17-ketostercid output on one hand and 
creatinine output and/or weight on the other. In 
this connexion it is pertinent to recall that evidence 
hag earlier been found’ of & correlation between the 
17-ketostercid and creatinine outputs of children of 


ori i 0 0 0 . y 
A more ri statistical examination of our 
resulte ( licated by the fact that the distributions 


of some variates, but not all, are more nearly ‘log- 
normal’ than ‘normal’) is in progress. It is hoped that 
the investigations may. (among other things) suggest 
a clinically more useful estimate of '17-ketoeteroid 
status’ than is afforded by the absolute 24-hr. axcre- 
tion values themselves or is suggested by the correla- 
tian observed by Nathanson, Miller, Towne and 


Aub". 
J. W. Н. Ісав 
J. M. Bowxmss 
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"Бике, o MOD; FADEN EO Acts Мо. Sond., 148, Supp. $91 


. and mimo- 
TA AAT aa D 


mb СЕ. and Yi Tables for 
бек) ТЫ Ag аш Monica) ан ais din эй. (Oliver and Boyd, 
London, 1053). 

t Barnioot, N. А. and Wolffson, D., و‎ a ay T O 
XI LEM MT, 77 and 
athanson, abate Towne, A, 

сол "iy alow, Re X, and Emmons, О. W., Bíoohem. J., 
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Comos (Year Book Publishers, Ino, Chicago, 1080) 


ıe Polm, O., J. Brol. Chem, 17, 460 (1914). 
Еее slal Control of Follicular 
Maturatlo n in the Domestic Fowl 


EvipamNon from several souroes!™ supports tho view 
that the of ovulation-indusing hormone 
from the hypophysis of the domestic fowl is mediated 
by в nervous mechanism, as in the rate. The interval 
from ‘excitation’ for the release of the hormone to 
ovulation has been estimated to be of the order of 
8-14 hr.5'7. In the present communication we wish 
to direct attention to results indicating that ovula- 
tions in the hen may be suppreased by the inter- 
ruption, long before the estimated hour of release of 
- the ovulation-inducing hormone, of processes presum- 
ably associated with maturation of the ovarian 
follicle. 

The birds used, conditions of their maintenance, 

а tal have been described 
` Hens for test were ovulating in 

т closed’ cyoles*. The first or C, ovulation in 
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such cycles occurs at about 6.00 a.m., the second 
or О, ovulation at-about 10.30 a.m. on the next day. 
Na iy ашык eerie Er en 
the cyole, but does во at 6.00 алп. of the da 

after to initiate a new oyole. Кырка ад 
О, and О, ovulations is thus about 28-5 hr., that 
between O, and О, ovulations about 43:5 hr. In the 
main body of experiments, Pee ee ы: 
ing’ agenta were injected 88 hr irr pid 
ovulation, or 5—6 hr. following the C, ovula- 
tion. The hens wqre palpated at appropriate hours 
to determine the occurrence or non-oocurrenoe of 
ovulation. on the day of expected ovulation. or on the 
day thereafter. When the injected t interfered. 
with normal feed or water intake, birds were 
forcibly fed and watered. ' 
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The agents included phenobarbital 
sodium, Ibarbiturio acid (‘Dial’), toberbital 
sodium (‘Nembutal’), the үткен ащ b agent 


SKP-501, and the anticholi drug, atropine 
sulphate. Solutions of the Багышан Juro prepared 
according to Fraps and Ceset, of SKF-501 and 
atropine sulphate as described by Zarrow and 
Bastian*. No attempt was made bo determine the 
conditions of maximal suppressing action of the 
several agents. 


BARAPTURATBE AND 


Table 1. Suprawesion or C, OYULATION BY 
‘BLOCKING’ AGENTS ADMINISTERED 











Results of injections 38 hr. before expected C, 
ovulation are recorded in Table 1. The significance 
of these resulta becomes apparent an comparing the 
effects of the same agenta following administration 
at about 14 hr. before expected O, ovulation, that 
is, when injected for effect on the neural ment 
of the mechanism causing release of the tion- 
inducing hormone specifically. Phenobarbital at 
14 hr. suppreeses few or no ovulations!, in contrast 
with 90 per cent at 38 hr. ‘Dial’ and ‘Nembutal’ 
actually induce ovulation prematurely in some hens 
injected at 14 hr. before expected ovulation’, whereas 
at 38 hr. the same barbiturates act only as sup- 

agents. 


A single injection of SK F-501 at 14 hr. 

30—40 per oenb of expected ovulations (портова 
observations), as against 77 per cent at 38 hr. Tho 
incidence of ovulations suppressed by the single 88-hr. 
injection of SK F-501 compares favourably with the 
results of two injections used by Zarrow and Bastian’ 
for direct blockade of ovulation-inducing hormone 
release. These suthors also that atropine 
sulphate suppressed C, ovulation following admin- 
istration of the drug at hourly intervals for 12 hr., 
beginning some 8—10 hr. before expected ovulation. 
A single injection of the same agent at 38 hr. ylelds 
results of the same order. 

of О, ovulation by barbiturates 


The i 
and ‘blocking’ agenta injsoted 38 hr. before expected 
ovulation indicates almost certainly the blockade of 
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a nervous mechanism controlling some essential pre- 

ovulatory process. The direct suppression of the 
release of ovulation-inducing hormone is obviously, 
improbable. It is suggested that the üervous activity 
in question controls the secretion of hypophyaial 
hormone (or hormones) required for maintenance and 
function of the maturing ovarian follicle. 

A fairly extensive body of circumstantial evidence 
might be marshalled m support of the view that the 


hen’s maturing follicle secretes ne (or & 
physiologically equivalent gterojd) and that this 
hormone, rather than oestrogen, ‘excites’ the mech- 


anism for release of the ovulation-inducing' hormone. 
On this view, the hen's maturing follicle may be said 
to undergo luteiniza vu usd ааа а вий 
trophin for it& ovulation. ne 
has been demonstrated in mammals’, p apparently 
only following release of the luteinixing hormone for 
ovulation. The postulated pre-ovulatory luteinization. 
of the hen’s follicle may imply the existence of 
nervous and hypophysial functions usually associated 
with ovulation and vulatory luteinization in 
the rat‘. Further o tions bearing upon this 

theais will be presented elsewhere. 

ote added in proof. The adrenergic blocking 
agent, ‘Dibenamine’, administered 88 hr. before 
expected C, ovulation bub otherwise in accordance 
with procedures of van Tienhoven e£ al.*, suppresses 
ovulation in more than 90 cent of injected hens. 
This drug should therefore be included with effective 
agents listed in Table 1. 

Thanks are due to Dr. A. E. Heming, of the Smith, 
Kline and French Laboratories, Philadelphia, for 
“‘Dibenamine’ and SKF-501, and to the Research 
Department of Ciba Pharmaceutical Producta, Ine., 
Summit, New Jersey, for ‘Dial’. 


R. M. Fraps 
M. Н. Соннив 
icultural Research Service, 
U.S. Dept. of Agriculture, 
Beltsville, А 
July 23. 
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Research on the Mammals of 
South Africa 


A secant paper by Dr. L. Harrison Matthews! 
has raised several interesting pointe regarding the 
biological study of mammals in Africa. Most stress 
was laid on big game studies, and the fact that they 
must be done before the game has disappeared owing 
to the advance of civilization. In South Africa two 
big game animals, Equus quagga Gmelin, the true 
quagga, and Osamna leucophaea (Pallas), the blue 
antelope, are already extinct as a result of indis- 
oriminate hunting, while many other groups like the 


of hunters bave to some 
extent been curbed by severe legislation, large 
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numbers,of game animals have been destroyed in the 
Union of South Africa and still are being decimated 
in‘the Rhodesias and Bechuanaland in combating 
the tsetse fly. Furthermore, here as elsewhere, 
wherever game stands in the way of agricultural 
development, the game inevitably goes.  Henoe it 
truly Leoomas neosmary $0 ееп all that i possible 
of the animals concerned before it is too late. At 
the same time, as pointed out by Harrison Matthews’, 
where is being destroyed, splendid opportunities 
exist the collection of tal material for 
study л, and scientific institutions should 
be given the chance to avail themeelvea of these 


iue s EE 
biological study of small mammals is equally 
important, but from a different point of view. Here 
the stress is not on the danger of extinction, which 
for the amaller forms is not very real, but on the 
various Bcientiflo and economic problems that small 
mammals and particularly rodents, bring in their 
train. Possibly the most important of theee is the 
danger of plague, which is transmitted by · ваша] 
mammals. Another is the eoonomuio importance of 
rodent epizootice, for example, the destruction of 
trees in forestry plantations in the Sabie area 
) in 1851 and the recent (1953) invasion 
of Mastomys (multimammate mouse) in the Springbok 
Flats area of the Transvaal. 

The problem is further complicated by our incom- 
plete taxonomic knowledge of our mammal fauna. 
Two recent books on this subject, by Roberts* and 
Ellerman, Morrison-Scott and Hayman”, both fail 
to t & true picture of this, the first as a result 
of mtensive splitting, the second by extreme lumpi 
together of groups of doubtful affinities. As potai 
out by Handley*, "some portions of the world are 
still in the ‘exploration and cataloguing’ stage aa far 
as mammalogy is concerned”. This is very true of 
South Africa, and while this remains the case, 
biological knowledge of our fauna is bound to pro- 
greas little. On the other hand, of course, to complete 
the circle, taxonomy cannot produce “в sifted, sorted, 


' and simplified nomenclature’ (Handley*) without a 


more detailed biological background than at present 
exista. 

A oertain amount of work on mammal biology has 
been done. The splendid work of the late Dr. C. J. 
van. der Horst has already been mentioned}. Further- 
more, the Plague Research Laboratory of the South 
African Institute for Medical Research has for a 
number of years bean carrying out researches on the 
taxonomy and biology of plague-carrying rodents. 
Examples of this are to be found in the work of 
Davis», Oliff* and others. 

A Zoological Survey was brought into being in 
1936 by the Division of Veterinary Services and did 
valuable work an the carriers of animal-borne disease 
(see Thomas and Kolbet). Unfortunately, this pro- 
ject died an untimely death, and nothing similar 
has since been attempted. 

At the present moment efforts are being made to 
form a Division of Biological , and various 
groups and individuals (see Meester’) have stressed 
the need for a body of this nature. However, these 
efforts are handiosg first by the lack of official 
support and secondly by the shortage of trained 
workers. It seems, therefore, that some time will 
elapse before oonorete resulta can be expected. 
Delay, however, is inadvisable and may be fatal. As 
Harrison Matthews has pointed out’, the advance 
of civilization in Africa will inevitably result, ina 
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relatively short period, in the destruction of the 
larger elements at least of the mammal fauna outside 
„the game reserves. It is essential to learn what 
can be learnt while there в the time and the 
material. 

At the same time, without beltttling the isolated 
work done by the various groupe and individuals 
mentioned by Harrison Matthews and here, there can 
be little doubt that the interests of science would be 
better served by а broader, more realistic approach. 
Even the Biological Survey mentioned above would 
have & restricted, national scope. 

It seems, therefore, that the problem should 
be & ed on an international basis, similar 
to that of the International Red Locust Control 
Board. The only organization with a more or lege 
international scope in Africa at the moment is the 
Scientific Council for Africa South of the Sahara, 
which has already shown ite willingness to co-operate 
in conducting studies on African mammals. In view 
of this 15 would seem highly desirable for the Council 
to interest iteelf in organizing a body for the purpose 
of conducting and correlating biological research on 
African mammals. 


J. MEESTER. 


1 Matthews, L. Harnson, Neiwrs, 174, 670 (1964). 
1 Roberts, Атып, ‘“The Mammals of South Afros” (15$ edit , Trustees, 
de кашк UM DOE eee CPU 


* Hllerman, J. Morrison-Boott, T. O. 8., and На P. W. 
*"Bouthern Aa Mammals” (British Museum (Nalural History), 


J. Asin. Ecol, ЗА 317 (1088). 
Тыа, А. р. end Kolbe, F. Y, J. 84. Vat. Mad. doe. 18, 1 
‘Meester, J., African Wud Life, 8, 206 (1064). 


Fine Structure of Exocrine Cells of the 
Pancreas 


A OYTOLOGIOAL study has been carried out on 
exocrine cells of the la of the mouse with the 
aid of the electron microscope. The tissue was taken 
from annals aged two to three months and fixed 
in oamio acid buffered! to a pH of 7-4. It was then 
embedded in n-butyl methacrylate and sections about 
400—800 A. thick were out. Similar tissue, also fixed 
in buffered oamio acid, was embedded in gelatine for 
sectioning and examination by light microscopy in 
order to compare the effecta of osmium fixation with 
those obtained by other fixatives employed m 
previous studieet?, . 

One of the most conspicuous objects identified in 
pancreas cells by means of the electron microscope 
was the Golgi apparatus (Fig. 1). In each cell this 
usually consisted of several groups of three or four 
vacuoles in close association with the zymogen 
granules. The vacuoles were apparently closely 
pressed together, but were separated from each other 
by & dense transverse membrane about 450 > thick 
(Fig. 1, im). This membrane joined with a 1 
membrane (Fig. 1, im) which was often similar in 
appearance to the transverse membrane but which 
separated the vacuoles from the surrounding oyto- 
plasm. In some instances the limiting membrane was 
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thicker (about 900 А. ın diameter) on one side of 
the vacuoles than on the other side. In other cases 
it was & tubular or bilamellar structure about 1500 A. 
wide containing oriste and granules dispersed along 
its length. In the region ‘of the Golgi vacuoles 
numerous granules about 650 A. m diameter, some- 
times containing & minute amgle dense particle, were 
Been scattered in the adjacent cytoplasm. These 
observations are consistent with the view? that the 
Golgi apparatus, as seen in sections 4—5 u thick, 1s в 
three-dimensional canal-like organelle with transverse 
The mitochondria were not of uniform appearance 
but tended to fall into three categories: (1) tubular 
bodies about 3 u long and about 0۰3 u in diameter 
oonteining many fine cristz close together; somo 
of these lateral or terminal ‘bude’ ; (2) tubu- 
lar objects about 2:54 long and about 0-34 m 
diameter with a thickening at one end and bearing 
distinct oriste ; (8) tubular inclusions about 3 u long 
and about 0-34 in diameter showing evidence of 
vacuolation and poorly developed oriste ; the surface 
of these bodies was indented in the mudline in such 
& way that they bore a superficial] resemblance to 
Paramsoium. These three types of mitochondria 
may actually represent different functional con- 
ditions of a single type or be indicative of age 
changee*. ' 
Objeota identified as prorymogen. bodies appeared 
to originate from mitochondria by & prooem akin 
to budding and contained cristae. In the Golgi rone 
it was observed that such bodies contained some of 
the 650 A. granules mentioned above and that few 
crisbe were present. Other prozymogen bodies con- 
tained a dense inner core which was regarded ae the 
first sign of a developing zymogen granule. Finally, 
& micrograph was obtained which left little doubt 
that the fully developed zymogen. granules are some- 
times dehisoed from the prozymogen bodies. These 
observations support the view’ that prozymogen 
bodies originate from mitochondria and receive 


.80me contribution from the Golgi rone before com- 


pletang the synthesis of zymogen. 

The zymogen ules were seen as dense oval or 
spherical bodies (Fig. 1,2) sometimes with an irregular 
spiky outline. Some of them contamed very small 
granules (about 200 А. in diameter) which may be 
related to the ules found within the prorymogen. 
bodies. The ty of the zymogen granules was 
not attributed to their osmophilia, since in the gelatine 
sections, which were examined by the light micro- 
scope, it was seen that they were relatively non- 

The appearance of the endoplasmic reticulum! 
varied considerably from oell to cell. It is believed 





Fig. 1. apparatus, with transverse membranes (i.m) and 
" to ). Hlechon 
Hnu&ng AL (т) er zymogen (s 
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that this was nob due 19 vegaried Wifibtion bat 
probably reflected the condition of cells in different 
phases of the secretion ‘cycle’. In.some, celle the 
reticulum was represented by many parallel lamelle 
or canaliculi, whereas. іп other oases only a vestige 
of this structure was retained and the cytoplasm 
resembled an open network. 

Examination of the nucleus showed that along the 
nuclear membrane were many granules of the kind 
described by Ludford*. At frat sight the nucleolus 
appeared to consist of an apastomiring opaque 
reticulum, but careful examination revealed that the 
strands of the reticulum actually consisted of granular 
material. 

When osmium-fixed, gelatine-ambedded sections 
were examined with the ordinary light microscope 
and the resulta oo with those obtained m 
previous studies*s* ib was found that: (1) buffered 
oamic acid renders the tissue во brittle that thin 
(8—4 u) sections can rarely be obtained; (2) ib pre- 
serves lipids; (8) there 1s no specific impregnation 
of mitochondria, Golgi apparatus or prorymogen 
bodies by the omnium. It may be emphasized here 
that the fact that lipids are preserved in osmium- 
fixed gelatine-embedded preparations does not 
that they are retained in n-butyl methacrylate- 
embedded material. It is quite probable that some 
lipids are lost in preparing material for the electron 
microscope, and that vacuoles in such material 
actually represent the site of this substance. 


Ova, E. CHALLIOE 
Wright-Fleming Institute of Microbiology, 
Bt. Mary's Hospital Medical School, 
n, W.2. 
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t of Zoology and 
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Bt. Bartholomew's Hospital Medical College, 
London, E.0.1. 
Oct. 14. 
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“Lacy, D., J. Hoy. Mier. Soc, 78, 179 (1084). 
* Lacy, D., J. Hoy. Mio. Soc. (її the press). 
1 Wol, J, and Татайпд, A. I, Pros. Soe. Kay. Biol. Mob. 82, 400 
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` Chemical Composition of Uredospores of 
. Wheat Stem Rust (Puccinia graminis 
tritici) 


Охв approach to the problem of controlling wheet 
stem rust is the study of the chemistry of the . 
Ав part of an investigation into the chemical nature 
of wheat stem rust, & preliminary examination haa 
been made of of Puccinia graminis 
tritict. When uredospores of mixed races are sub- 
jected to the action of 72 per cent sulphurio acid 
for 24 hr. at roont temperature (28? О.) and then 
heated with 2N sulphuric acid іп в sealed tube 
immersed in boiling water for 16 hr. p-gluoose, 
D-mannose and p-arabitol are liberated. Thess 
three substances wore identified by paper chromato- 
graphy i ethyl acetate—acetic acid — water 
8:1: 8)1. By means of a cellulose oolumn and the 
same irrigating solvent, enough.of each of these three 
componenta was seperated in order to provide 
orystalline derivatives thus : 


\ 
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p-Arabitol pentasostate, — m.p. 73* O., Tal + 874° (chloroform) 


'p-Mannose »-nitroeulide, тр. su e, [all — 404° (pyndine) 
‚ Hi to D-Giucceo pentg-- 
acetate, 


. m.p. 108* 0, tel? + 105* (chloroform) 


The literature shows that glucose and mannose 
have been identifled ın uredospores of wheat stem 
rust by paper phy, but no orybtalline 
derivatives were and it was nob possible 
to state whether they were the р- or the L-sugars'. 
So faras we аге aware the work rted herein 
constitutes the firat proof of the identity of D- 
glucose, D-mannose and p-arabitol in uredospores. 
The flve-oerbon sugar aloohol, p-arabitol, ів seldom 
encountered in natural products, although it haa been 
reported in lichens?. 

Quantitative analyses, using the method of Dubois 
et al. for the sugars and of Lambert et al for D- 


arabitol, indicated that the uredospores contained 
2 рег oent D-glucose, 19 per cent D-mannose and 
8 per cent rabia] Ghia cep welch Бош: 

Work is in to ascertain the nature of the 
carbohydrate compound(s) from which the above 
three substances are derived. 

We thank Prof. Fred Smith (University of Minne- 
sota) and Prof. J. G. Dickson (University of Wis- 
oonsin, Madison) for their interest in this work. 

NEVOIE PRENTICE 
L. 8. Соымрҥт 
Institute of Agriculture, 
University of Minnesota, 
St. Paul 1, Minnesota. 
Aug. 27. 
1 Jermyn, М. A, end Isherwood, E. A., Biochem. J., 44, 402 (1940). 
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6, 1052 (1963). 
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Seed Dressings for the Control of Wheat 
Bulb Fly 


Govan? has referred to the serious damage caused 
by wheat bulb fly ( ia ooarctata Fall.) in 
Great Britain in 1058 and discussed various means 
of preventing or reducing attacks. Of the possible 
methods of chemical control, seed dreasings seemed 
ous experiments had 
negative resulte. One 
Gf the possible reasons for this waa the length of 
time between the date of sow and the ogg-hatohing 


(1) а standard proprietary one contaming 
oe abe NAT rpg iius ioide applied 

ab 2 ox./bush.; (2) 40 per cent garama-BHC containing 
0-8 per cent of an organo- ial applied at 3 oz., 
bush. ; (8) 40 per cent dieldrin contaming 0-6 per 
cant of an organo-mercurial also applied at 8 oz./bush. 

There were two i dates, an early one in 
October or November, and a late one in December 
or January. The six treatments, that is, three seed 
dressings x two sowing dates, were randomized 
among four blocks in exp. A (peat soil) and three 
blocks in exp. В (acid peat). Both flelds had pre- 
viously been cropped with potatoes and were known 
to have a very high tion of wheat bulb flv 
eggs of the order of 3-5 million per sore. 
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In both fields by April the early-sown wheat had 


tillered well, the heavy larval attack. In 
exp. 4 in the late-sown (January 6) plota the gamma- 
BHC plots were uniformly the control plota 
uniformly poor and the dieldrin plots intermediate. 
In exp. B, where the late eowing was on Deoember 

17, the BHO plots were moderate, the controls в 
complete failure and two of the three dieldrin plots 
intermediate. 

In May the same visual differences were still 
apparent on exp. 4, exoept that the dieldrin plots 
weré much improved relative to the controle, which 
were а complete failure; the early-sown plote 
continued to grow away from the attack. On exp. 
B, all the late-sown plots were failures and the attack 
ш жишей -sonsiderenie: Аали of the ашу sown 
plots. 

P E ET ved бы Пе оү ра 

(exp: В) unit areas on each plot at the end of 
March. The unit areas‘were two adjacent and parallel 
i-ft. lengths of row. These samples were stored in 
в refrigerator until they could be examined and the 
numbers of attacked shoots and larvæ counted. 

. Ав only one larva survives in any one shoot! the 
absolute’ number of larve on the late-sown plots 
(where no tillering had taken place) was much 
smaller than on the early-sown plots. The resulte 


(Table 1) are therefore best compared ‘on а peroen: . 
been mud 


basis, and the analysis of variance has 
on an angular transformation. 

Thus it is clear that the treatments have had little 
or no effect on the early-sown wheat, but have had 
a marked and signifloant effect on the late-sown 
treatments on fleld А. The differences an fleld B 
are not signifloant. Whether the lack of effect (or 
reduced effect) on fleld B is due to the different 
conditions or to the somewhat earlier date of sowing 
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Жо. of days between sampling and examtnation 


Fig. 1. Condition of wheat bulb fly larves from late-sown planis 
treated with BHO or dieldrin seed. The numbers 
larre examined for exp. 4 are much than for exp. B 
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is not certain, but the latter is a reasonable assump- 


tion. 

During a i trial it had been noted that 
ihare was ДУ Dighor roportion of dead larvæ 
inside plante grown from in- and dieldrin-treated 
seed from BHO-treated and untreated seed, 
and the condition of the larvæ was therefore recorded 
in the present trials. Unfortunately, the length of 
dine dion d йшкй and SU GE thou: 
sands of planta rendered a direct comparison of the 
relative proportions of dead larvæ unreliable, and 
the effect is most clearly seen іп a graph (Fig. 1), 
when the percentage of apparently normal larvs for 
eech of the later-sown treatments is plotted against 
the number of days elapsing between collection and 
or classified as moribund or abnormal. 

It is clear that dieldrin is having a marked affect 
on the 1агу in the planta, though the effect of BHC 
is lees certain. It was, however, noted during the 
examination of the plants that many of those in the 
late-sown BHC treatments had a minute hole or 
tear in the first leaf consistent with the attempt of 
a larva to enter, though there were no signs of larvse 
having been in these planta. Ib would & , thore- 
fore, that the main effeot of the BHO been to 
өни кй e Мы ak i Ue dfe a had 

to kill the larva after entry. This would explam 
the poor & of the dieldrm plote in the early 
аца and their subsequent improvement. Ав the 
larve were not killed until some time after entry, 
ib seems likely that the dieldrin was taken up by the 
lant. This apparent systemic effect of dieldrin has 
kas confirmed by workers in the 
Insecticides and Fungicides at 


Insecticidal seed dreasinga are widely applied to 
cereals, and their use is being rapidly extended to 
other crops; but knowledge on their mode of action 
is meagre. Lange 6 al." showed that wireworms died 
when confined in soil with lima beans dressed with 
BHO. Dogger and Lilly* suggested a repellent action, 
and this Bppears to be the general assumption. Seed 
treatment with insecticides can be regarded as a 

ial method of вой application, and Starnes‘, 
owe’, Shapiro’ and Kozlova and Dvortzova' have 
recorded mortality of insects feeding on or in various 
parta of plants growing in soil treated with BHO and 
other chlorinated hydrocarbons. In view of all these ' 
observations, it would seem desirable to study the 
mechanism of the protection afforded by seed 


treatments. 
red by the Depart- 
Rothameted 


The seed dressings were 

ment of Insecticides and s 

Experimental Stetion, and we are indebted to Dr. C. 

Pétter of that Departament for this facility and for 
ing this communication in draft, Меке 

acknowledge the of several oo 
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$ H. О, Govan vertically polarised Yagi were used for rooeption 
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National Agricultural Advisory Service, on a cathode-ray rube as a range-amplitude 

Anstey Hall, . The traces for each antenna combination 
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back-soatter echoes during aurora, 
mentioned that 85 Мо, јав. echoes 
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ward magnetic EE 
of 56 and 100-5 Mo./s., and & 6 
multiple antenna system 

to detect the angle of arrival 
and various types of polarization 
of the resulting echoes from aurora. 
The 56 Mo./s. receiving antenns 


larized Y. and a low, oircu- 
Bra шей Yagis, аша, which oould 4 

be alternated rapidly between right- 
handed and left-handed circular 
i A common receiver was 
for these antenna, a radio-fre- 
quency switch alternately oonneot- 
ing the two antenns of & selected 
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December 1953 to August 1054 showed a 

tion in the ization ratios of the echoes. A strong 
degree of de-polarmation was exhibited by a large 
proportion of the echoes. Fig. 1, based on the measure- 
ment of 489 56 Mo./s. echoes, ів a histogram of the 
occurrence of echoes with various polarization ratios. 
PEU тес ора group (66 рег oent) of the 


Tho ‘infinite ratio’ group (84 per cent of the echoes) 
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were substantially plane polarized in the sense of 
the transmitted signals, The mean power ratio, 
including both types of echoes, was 5 decibels. An 
exact division of the echoes into the-two types was 
not poasible becauge the relatively small signal-to- 
noise ratios (0-26 db.) made precise measurement of 
amplitude difficult, and the transition from one 
нган te the othar waa Lob sharply Чой. 
ae rene of polarisation ratios of leas than unity 
leved to be due to experimental error. Obeerva- 
ons ‘with the eiroularly ‘polarized antenna showed 
approximately equal amplitudes for left- and right- 
handed senses of rotation. The ratio of the circularly 
polarized antenna signal to the horizontally polarized 
antenna signal was practically constant. The polar- 
ization ratios (horizontal to vertical) sometimes 
differed widely for echoes occurring simultaneously 
but at different ranges. Also, the polarization of the 
echoes was observed at times to change from the 
plane to the de-polarized state, or vice versa, within a 
period of minutes. 

Fig. 2 shows the variation of the mean normalized 
polarization ratio as a function of range. There 
appears to be a signifloant increase in the polarization 
ratio in the range 500-900 km. The region indicated 
` by these ranges approximates to the meridian section 
of the Chapman echo surface’, where the radar line 
of aight is perpendicular to the earth's magnetic fleld 
at H-region heights. 

All observations of the polarization of 106-5 Mo./g. 
echoes (June-August 1954) have shown only plane 
polarisation in the same sense as the transmitted 
‘signals. The seventy-eight echoes recorded in this 
period are shown in Fig. 1 by the dotted line. 
Instantaneous polarization relationships and relative 
occurrence of 56 and 106 Mo./s. echoes could not be 
inferred from the obeervations, ainoe simultaneous 


display of polarization effects on the two cies 
was not possible with the ичи emplo How- 
ever, the change-over from to the 


other was acco тирей enhi a Soe: eoddnde, and 
general relationships could be determined. 

. Fig. 3 ів a plot of echo occurrence against radar 
range. The shape of the 106 Mo./s. distribution is 
only approximate because of the much smaller num- 
ber of echoes available. Apparently the 106 Mo./a. 
occurrence is largely restricted to the range interval 
in which high polarization ratios are obtained on 
` 66 Мо./в. The occurrence of echoes is controlled by 
в number of factors: the propagation pattern of the 
antenna, the latitudinal variation of auroral ocour- 
rence, the earth’s curvature, and the attenuation 
effect which limits occurrence of echoes to low angles 
of elevation. Correlations of polarization ratios with 
types of echoes (diffuse and discrete), or with types 
of visible aurora (homogeneous and rayed structures), 
háve not yet been attempted. Two processes which 
could cause de-polarization of the signals are the 
magneto-ionic effect and multiple scatter within the 
reflectmg region. Of the two, the latter seems the 
more likely. If the primary reflexion is by coherent 
acatter from long trails of 
ionization lying along the 
lines of the earth’s mag- 
netio fleld, aspect attenua- 
tion will limit the baok- 
scattered signal to regions 
satisfying the criterion of 
perpendioularity. Multiple 
scatter will cause а broed- 
ening of the scattering 
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polar diagram and thus permit echoes to be obtained 
т somewhat beyond the Chapman echo surface. In 
addition, over-dense volumes in the ionized region“ 
will themselves poesees omnidirectional polar diagrams 
and thus further extend the echoing region. i 
condition should occur oftener at the lower frequency 

This work has been made possible by finanoiel 
assistance from the Defence Research Board of Canada 
and by loan of equipment from the U.S.A. Air Foroe 
Cambridge Research Center. 
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Titanium Nitride and Titanium Carbide 
as Semiconductors 


Ir is well known that titanium nitride shows the 
electric properties of a typical metalt, In fact, the 
speciflo reaistivity p is lower than that of titanrum 
metal iteelf. We have re-examined these 
using van Arkels’s technique! of d ition from the 
vapour phase for the preparation. results, given 
in Table 1, agree fairly well with those of the earlier 
investigators. 

By the same method we have prepared layers of 
titanium nitride (TIN) on sintered aluminium oxide 
and quarts glass. The thickness of these layers varied 
жы Ua oie The layers on aluminium oxide 
have essentially the game properties aa the titanium 
nitride deposited on tungsten wire. The small 
differences may be due to the uncertain thickness 
of the layer or perhaps to small impurities. The 
layers on quarts glass, on the other hand, show 

letely different electric behaviour, which re- 
ا‎ that considered typical for semioonduotors. 
The specific resistivity at room temperature is 
10-10 times as high as for the samples on tungsten 
and aluminium oxide. In & oertam temperature- 
range the temperature coefficient of the resistivity 
is negative. The position and height of the maxmum 
depends on the particular kind of sample. The 
resistivity at 800° O. is almost the same for all layers 
on quartz: glaas. It is still higher than that of titanium 
nitride on tungsten or aluminium oxide. The Hall 
coefficient E has a negative відп and is eeeentially 
the same for both kmds of samples. 

The structure of layers from both sides after re- 
moving the base materials has been examined by 
X-ray diffraction. We found no difference between 
the metallic and semiconductmg titanrum nitride. No 


impurities could be detected, and the lattice constant ` 


Table L HLECYAIO PROPERTIES OF DIFFELANT BAMFLEM OF TITANIUM NITRIDE 
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+32 x 10* 


+8 x 10% 
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the same value in both oases (4:2346 + 


carbide and mixed crystals of titanium nitride and 
carbide. 

A full description of the and the 
theoretical discussion will be published elsewhere. 


A. Мбнвтив 
K. Влав, 
G. SOHLAMP 
Metals Laboratory, 
A.Q., 
Frankfort (Main). Aug. 80. 
'Of "Gmelins anorgenisohen Chemie”, vol. '"Ihtan" 


Handbuoh der 
(Weinheim, 1961). 
* VanFArkel, A. HL, Pkysios, 4, 280, 203 (1924). 


Point Source and Sink in a Parallelepiped 
Tam ial distribution in a parallelepiped 
isi & point source and sink is of 

e ea Wee 


. current I is 


trally 

side 2x of a rectangular block 

idth being 28 and ite thickness y in 

spacing, the condustivity is 
given by the triple series : 
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The difficulty in computing this series lies in the 
slow- canvergence of the single series : 
% : A 
s= OE [int asp — (nt + ууч, 
dh : 
when z'and y are large. Warren! applied the Euler- 
Maclaurin summation formula to obtain approxima- 
tions, and other workers have offered no alternative 
‘ormuls. 


f 
Although it is not difficult to show that 


P -f EA - ze wn] ay, 


&nd thenoe to obtein the alternative expansion 
a — {2logtyle) + 4 (атла) — E 1] , 


this result does not appear to have been published 
- hitherto 


It is a imple matter to reduce triple summations 
to a calculable form by means of this transformation, 
and the result may be readily extended to series 


L. Lawo 
Standard Telecommunication Laboratories, Ltd., 
Progress Way, 
Great ee 
Enfield, Mid 

Ы B. and +. H Mock. m 

Tinim d зу Thornton, AL. Proc. Inst. ng. 
“Warren, А. G, J. Inet. Meci. Eng., 84, 01 (19029). 


° Valdes, I. В. Pros. Inst. Rad. Hng., 49, 420 (1064). 
-Van o OT B.M H3 and Benson, G, Os Day Ji Piye. 31.1081 


Dielectric Increment of Sodium Alginate as 
a Function of Polylon and Counter-lon 
Concentration 


The sodium salt of alginio acid (poly-B-d-mannuronio 


ions with addition of amall amounts of simple 
electrolytes, and decrease of increments and change 
of di ion with decrease.of dielectric constant of 
solvent (water changed to ethanol-water). It was 
thought of interest to investigate in more detail the 
effect of excess counter ions. 

The ellipsoid method, which permits measurements 
with solutions with comparatively high electric oon- 
ductivity, was used for the determination of dielectric 
constants, which were made at various 

cies in the range 30 Mo.[seo. to 
30 ko./sec., во that the dispersion curve 
due to the solute(s) was obtamed in 
each osse. From this the dielectric con- 





м * $ * 


0 0-06 
Oonosntration (gm./Itize) 


0-10 0-15 


Dielecizis inaremant per gm. per Hire of sodium 


1. 
at Beis ree marae ишы P ‘about 6 


- stant at high frequencies («4) and low frequencies (e) 
. relative to the 


Fresh solutions of sodium alginate (purified by 
high-speed centrifuging and freeze-dried, 


. lo, 6 x 10-* and 10 N sodium chloride were pre- 


~ tions were 


Vx otens end Misple dipolit: опа выше the 


` ab 0-01 gm./litre ав compared with 


pared by dilution from 0-04 cent algmate stock 
solutions in the e во Stock solutions 
were stored at approximately + 4° C. and the dilu- 

examined during the time interval 1-3 
days after preparation of stoak solution. Sodium 


alginate was used in the concentration-range 0:01- . 


0-2 gm. /litre. 
. The results obtained are shown in Fig. 1. The 
исно 
quantity, increment per gm. per litre, Ту. With most 
incre- 
ment in pure aqueous solution is а linear function of 
сопоепіт ою and thus Т, is в constant. With poly- 
electrolytes this is not the oase, and the considerable 
increase of I, for alginate in pure water with de- 


simply to be & reflexion 
of ome: Geese) ees a ne шо 
qualitative interpretation of the shape of the curve 
in pure water is a decreased polyion — counter ion 
association with decreasing concentration of poly- 
ions. At very low concentrations, namely, lees than 
0-02 gm./litre, I, tends towards a constant value 
(although the errors of measurement are high at the 
lowest concentrations : pe 
approximately 
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complete 
then be a linear function of oon- 
centration. 


When the solvent contains small amounts of sodium 
chloride, the higher the sodium chloride content the 
with the above argyment, this is due to the electro- 
static screening of the exceas of counter ions, that 
is, a decrease of the net charge of the i 





3o did composing Soler Of ын 


Seen al Coline rd. о шл. 
the same order on the basis of equivalents per unib 


volume. 

With the highest sodium chloride concentration 
studied, 107 №, I, в & constant value. 
Thus polyion- counter ion association occurs at all 
concentrations and the net charge of the polyion 
approaches rero. At this concentration of counter 
ions there is still a residual increment. Unfortunately, 
it does not seem possible with present methods to 


and constant value of ln 
state just mentioned, due to the prevalence of 
polyion— counter ion association. 

In the region of low concentration studied here, the 
results are m general agreement with those obtained 
in other studies of polyelectrolytes. My curves show 

resemblance to curves obtained when plotting 
red: ` viscosity vB. concentration for & е of 
polyelectrolytes under similar 
ditions’. А кыйт Баасан here 
for the dielectric increment has been given for the 
electroviscous effect. 

Thanks are due to Alginate Industries, Ltd, 

i & sodium 


Karolinska Institutet, 
Btockhohn. 
July jM 
Set, iu iod (e бирү CE 59 age Dona н ч, X Омр. 
„о 0 EE E сс азы); 


G., "Ann. Rev. а 
Ы E. M. Biranes, U. d duae 948). 
D.T F үзе - 948 
В. ML, and Оа Een SENE A R ا‎ 
laurent, T. O. , 6, 665 (1981). 
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THE NATURE CONSERVANCY 


Муту directed to the work of the 
Nature Conservancy in an adjournment debate 
in the House of Commons on October 22, the two 
principal pointa stressed were the importance for 
the work of the Conservancy of both adequate 
finance and of publio understanding. Those are like- 
wise the two major pointe emphasized in the report 
of the Conservancy for the year ended September 380, 
1954", apart from the summary of the revised 
scientiflo programme of the Conservancy. During 
the past year, most of the remaining major gaps in 
the first stage of building up its organization and 
working arrangements have been filled; and for 
England and Wales the initial reconnaissance and 
listing of sites of special scientific interest have been 
finished, though the greater part of Sootland remains 
to be tackled, with the exception of the Central 
Lowland countries, where most threats to sites of 
this character arise. The Conservancy’s two research 
stations and its two field stations were manned, 
fitted out and in almost full operation in time for 
the spring and summer field-work programme of 
1954, while with the removal to the new London 
headquarters in Belgrave Square the important 
supporting services, notably the library and those 
for documentation, maps and photographs, came 
into fuller operation. 

Owing to the long-term nature of the Congervancy'a 
research work, the full results of these developmenta 
wil not be felt for some years; but meanwhile 
administrative reorganization has permitted extensive 
decentralization, considerable progress has been made 
in identifymg recurrent problems and in formulating 
appropriate procedures and policies to facilitate quick 
decisions, and the rate of declaration of national 
nature reserves, though still too slow, has improved. 
During the year, the number rose from 11 to 12, 
the acreage increasing from 22,497 to 71,152, chiefly 
through the 39,689 acres of the Cairngorm Reserve 
declared in July 1954. The entire programme of 
proposed nature reserves and the arrangements for 
dealing with them are at present under critical and 
detailed review by the Nature Conservancy. 

Already in last year’s annual report the Con- 
Bervancy suggested that finanoe had become the 
main limiting factor in its activities. Woe are now 
told that, owing to financial stringency, works for 
tho safeguarding and maintenance of existing nature 
reserves in Britain have had to be cut far below & 
reasonable minimum, and that in the current financial 
year severe economy will have to be exercised m 
respect of all the Conservancy's activities to keep 
within a fmancial provision which, in the debate on 
October 22, Mr. J. R. Bevina put at about £200,000. 
In the year ended March 31, 1954, actual expenditure, 
according to the present report, was £181,603 against 
a grant-in-aid of £125,000, and capital expenditure 
£84,038 against a grant-in-aid of £15,000, the differ. 
ence being covered by a balance of £24,686 carried 

* Report of the Ni for Wie узат садое Oh Bep- 


fure Conservancy 
бара, 1904. Рр. ESEA plates. Statlone 
Ооо, 1054.) 38. net. + 
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over from the previous capital account. For the six 
months ended September 80, 1954, expenditure was 
running close to estimate, and the Conservancy 
emphasizes that this situation affects the transport 
and supply of equipment and stores for its research 
stations and restricts well below the desirable level 
the award of postgraduate studentships and of 
grants for scientific work. It also embarrasses land 
management by compelling the Conservancy to 
postpone the fencing of reserves and long overdue 
woodland operations. 

The Nature Conservancy is emphatic on the 
seriousness and urgency of the financial situation. 
The consequences are fairly and clearly stated, and 
the argument is the more impressive for the moder- 
ation and restraint with which it is advanced. There 
is no attempt to ignore the stringency of the national 
economic position or the possibilty that conditions 
ab present may not allow the present budget of the 
Conservancy to be increased; equally, the nation is 
left in no doubt as to the seriousness of the con- 
sequences that may then ensue. 

, Those in two respects are parallel 
with those which followed the present Government’s, 
and ita predeceasor’s, parsimony towards the National 
Parks Commission. First, the acquisition of reserves 
will be so retarded that a number of irreplaceable 
sites of the greatest national sBoientiflo rmportenoe 
will be irretrievably lost. Moreover, the maintenance 
and bringing into good order of existing reserves will 
also be crippled, so that deterioration, both scientific 
and economic, cannot be avoided. Secondly, the 
advisory and educational work of the Conservancy, 
which could be of great value to farmers and foresters, 
sporting interesta, schools and universities, will have 
to be curtailed or postponed indefinitely. 

The importance of both the acquisition of reserves 
and ther educational function, which like the 
financial situation m general was emphasized m the 
debate in the House of Commons on October 22, can 
only be fully appreciated against the context of the 
general situation m Britain in regard to the use of 
land. With the increase m population and of pro- 
duction, of mobility and of the claims of defence, the 
pressure on hitherto untouched land, which was 
‘already acute during the War, is becoming even 
greater. Probably few appreciate the extraordinary 
number of conflicting claims on individual sites, the 
amount of man-power used by both central and local 
authorities in examining and decidmg on such claims, 
and the consequences of the Government’s sustamed 
refusal to engure that Departments are not allowed 
to be the sole judges of ther own causes. The Con- 
servancy testifies to the immense amount of helpful- 
пеев and fairmindednees encountered among those 
concerned with the reconciliation of oonfliots of 
interest over the use of land ; but the very admission 
that there is no simple way of reconciling such 
conflicts enhances the need for clear and widespread 
public understanding of the purposes and functions 
both of the National Parks Commission and of the 
Nature Conservancy. 

But there is a further reason why such educational 
work should be vigorously carried out by the Nature 
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Conservancy, and one of perticular interest to the 
soientiflo worker. The function of the Nature Con- 
servancy is not primarily, that of conservation or ' 
preservation. It ів а research or experimental organ- 
ization of the first importance, and its expenditure 
should be reviewed as part of, and alongside, the 
national expenditure on scientific research as a whole. 
Even its educational work has also an Important 
scientific bearing. One consequence of inability of 
the Conservancy to amploy a sufficient proportion of 
young scientusts who have been trained and to 
provide them with the necessary technical assistance, 
equipment and transport to the isolated fleld sites 
where шпоһ of their work has to be done ia, as the 
report noted, loes of the full fruites of the long-term 
postgraduate training policy already initiated, and 
under which ten studentships were awarded during 
the year and thirty-four were currently in force. 

Here again the lower number of awards is attributed 
to financial stringency and to the rising оов per 
student. It is the more appropriate, accordingly, 
that the Conservancy should report direst to the 
Lord President of the Council irrespective of his 
membership, ex-officio, of the Committee of the Privy 
Council for Agricultural Research and Nature Con- 
servation. The Conservancy has done well aleo to 
include in the present report a summary of the 
revised scientific programme which has resulted fram 
a thorough review of all existing and proposed 
research projects, with the object of concentrating 
effort where it promises the best resulta, having in 
mind the scarcity of resources. As a direct outcome 
of this, the report presents a concise picture of the 
Oonservanoy's actual and potential contribution to- 
ecological research which is admirably designed to 
enlist the understanding and support of scientists 
generally, whether they are themselves engaged m 
such work or in. related flelds or not. 

The survey work of the Conservancy aims ai 
acquirmg knowledge about every site of scientific 
interest in Great Britain, a good deal moré about 
sites selected as of major importance (including 
national nature reserves) and a vast amount on a 
lmited number of sites specially adapted for researob. 
For every nature reserve a reserve record в kept, 
containing maps, air and ground photo- 
graphs at different dates, species lists and censuses, 
ecological surveys, climatic observations, soil and 
geological data, historical records, acoomta of 
management operations, and, for all woodland 
reserves, а vegetation survey and а sylvicultural 
plan. The work of the Conservancy's scientists is 
concentrated on reserves or other specially selected 
sites on which survey is complementary to в pro- 
gramme of research. A more extensive survey pro- 
gramme ın Scotland, which is mapping the dis- 
tribution of the remaining native woodland, will 
provide a clearer picture of the woodland cover of 
Scotland, most of which was destroyed by felling 
and burning; and the Conservancy's research on 
Scottish mountain vegetation seeks to analyse and 
describe important areas in greater detail than 
hitherto attempted and to investigate the effecta of 
such factors as sheep-grazing and snow cover on the 
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distribution and composition of the plant - com- 
munities. In the south of England & survey across 
Kingley Vale and Old Winchester Hill Nature 
Reserves and the proposed nature reserve at Lulling- 
ton Heath is designed to afford valuable information 
both on the relations of the vegetation to soil, slope 
and exposure and on the changes, already noticeable 
ab Lullmgton Heath, whioh may ensue when rabbit 
populations have been greatly reduced by myxo- 
maboaia. А 

To facilitate the availability of resulta во collected, 
the Conservancy is also studying appropriate systems 
of documentation, and has assisted the Botanical 
Society of the British Isles in compiling an atlas of 
plant distribution. Close touch is maintained with 
other ecological research proceeding at the univer- 
sities, in independent institutions or under official 
organizations, and the possibility of overlapping is 
kept constantly in mind. Reference was made in 
the House of Commons debate to the investigations 
on myxomatoais and the effect of using chemical 
spraying for the control of weeds in roadside verges 
and hedgerows, and to the work on the technique of 
stabilizing shifting coastlmes by means of appropriate 
vegetation which the Conservancy has resumed at 
Bridgwater Bay. Like the study of the vole plague 
m the Forestry Commission’s plantations in the 
Carron Valley, Stirlingshire, or that on the ecology 
of high-level grasslands with special reference to the 
grazing factor now being initiated on the Moor House 
Reserve, these investigations represent as yet a 
comparatively slight proportion of the Conservancy's 
scientific effort compared with that expended on the 
study of woodlands. 

That study was the earliest line of research to be 
developed by the Conservancy. Carried on with the 
00-operation of the Forestry Commission and largely 
on Forestry Commission land, it haa involved detailed 
study of soil conditions in relation to & wide variety 
of species of trees. Ib has provided a sound basis for 
&secamng the biological productivity of different types 
of woodland, and has opened up, for example, 
possibilities of comparing reliably the sustained yield 
capacity of & given site under different types of 
afforestation and under different types of cultiva- 
tion or livestock rearing. The sorentiflo mvesti- 
gations have now been extended to the district 
around Merlewood, as well as Gisburn Forest, 
Ennerdale, Roudsea Wood and Witherslack Wood, 
and Thetford Chase. Studies of soil conservation and 
afforestation have been extended to peat soils in 
North Wales and to a Cotswold locality on the Great 
Oolite, while on the Beinn Eighe Reserve experi- 
mental research on the restocking and extension of 
the wood by natural vegetation includes also the 
collection of data on the possible structure and 
dyna&mios of natural pine forest under Soottish 
conditions and fundamental studies on the auto- 
ecology of the pine. 

The bearmg of thm extensive programme on 
Britain's economy is obvious; but the Conservancy 
also points out that in dealing with woodlands no 
hard-and-fast line can be drawn between survey, 
research and acientific management. Conservation 
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may inyolve anything between leaving an untouched 
wilderness alone and carrying out a comprehensive 
programme of cautious and flexible modifications of 
the conditions produced by human interference. In 
all the Conservancy's woodlands, the first step is 
reconnaissance and primary survey, followed by the 
drawing up of а soientiflo bass of management and 
by more intensive survey and experimental work. 
Moreover, at Merlewood a distinct but related line of 
attack aims at describing the soil fauna associations 
in different types of local woodlands and studymg 
the role of this fauna in the breakdown of litter and 
in ita incorporation into the forest soils. 

Perhaps the most impressive feature of the whole 
report is not so much the economic and scientific 
importance of the varied work which is already being 
carried out by the Conservancy, but the extent of the 
effort that has been possible within the slender 
resources available to the Conservancy. Even in the 
present financial stringency, it seems clear that the 
nation cannot afford to curtail the activities of the 
Conservanoy, or to incur the risks which are involved 
if the Conservancy is unable to accelerate its acquisition 
of reserves and to extend ite scientiflo work. But 
the question as to the proper financial appropriation 
for the work of the Conservancy should be con- 
sidered not in isolation but in the context of the 
national expenditure on scientifle and industrial 
research as a whole. In relation to an expenditure 
on civil research, estimated by Mr. J. R. Bevins as of 


` the order of £20 million, an expenditure of £200,000 


seems small enough, apart from the important returns 
in forestry and in agriculture alone which it 18 
already yielding. 

The point is one to which the attention of the 
Advisory Counoil for Scientific Policy might well be 
directed, and it should not escape that of the Parlia- 
mentary and Scientific Committee. There 1s а further 
reason for hoping that the debate on October 22 will 
stimulate that Committee to take up some of the 
pointe raised by the present report of the Nature 

. The potential value of its scientific, 
educational and other activities тв as yet understood 
and accepted only by an informed minority ; yet the 
effectiveness of same of those activities depends 
largely on co-operation by local authorities and other 
bodies as well as by private individuals. There 18 
need, as the Conservancy recognizes, not only to 
demonstrate this value by tangible resulte, but 
also to bring it home to wider circles by effective 
publicity. 

Some of this educational work and publicity 18 
being undertaken by the Conservanoy itself, but it is 
Jimrted by the slender financial resources. It needs 
to be supplemented by much voluntary work, and 
the present report supplies material which the 
scientist could easily use to extend the general 
understanding of the work of the Conservancy and 
ita national importance. Here in particular the 
Parliamentary and Scientific Committee could render 
powerful support, and especially by promoting the 
fuller and clearer understanding by Parliament of 
the economic and scientific importance of the work 
of the Conservancy. 
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RATIONALISM AS A CREED 


Human Ѕосіесу In Ethics and Politics 
By Bertrand Russell. Pp. 240. (London: 
Allen and Unwin, Ltd., 1954.) 15s. net. 
are told on the dust jacket of this book that, 
as Bertrand Russell fully subscribes to Hume’s 
How that “Reason is and ought only to be the slave : 
of the passions’, it is unfair to criticize him, as many 
have done, on the ground that he over-estimatee the 
pert which reason орам of playing in human 
affairs. The oertainly affords evidence 
on which the part of this statement oan be based ; 
but we are left in doubt after we have read it whether 
Russell has worked out for himself a new view 
of the relation between reason and emotion, or 
whether he is merely a somewhat repentant rationalist 
undergoing an attack of second thoughts. 

The starting-pomt of his ethical argument is the 
assumption that it "differs from scientific argument 
in meee addressed to the emotions" and that the 

ethics is “emotion and feeling". But this 
is the last oonoeemion that Russell makes’ to his 
critics, for he seema to be unable to explain how ib 
is that man is guided by his feelings to distinguish 
the good from the bad, and-aasume an obligation to 
do right rather than wrong. Опо ert eee тош 
,what he says in his more cynical or 
‘moments that man's instincts lead him to в course 
of action in the o direction. ‘There is no 
limit”, he says, ‘о the horrors that oan be inflicted 
by & combination of scientific intelligence with the 
malevolence of Satan. . . . Human i long 
ago pictured Hell, but it is only through recent skil 
hat mon have Poan ahlo topire roni) fo arkai thay 


George 


It is true that Bertrand Russell concludes that “Һе 
bright vault of Heaven” and the “dark pit of Hell” 
are equally “natural” to the human mind. But he 
has little to say on the question why it may be hoped 
that man will seek one and avoid the other. Religious 
instruction is rejected by him as it fosters “dogmatic 
beliefs”, in the decay of whioh he can see “nothing 
birt good”. “What the world needs”, he says, “is 
not dogma, but an attitude of scientific enquiry, 
combined with a belief that the torture of millions is 
not desirable, whether inflicted by Stalin or by a 
Deity imagined in the Шкепевв of the believer". 

To find а source for true belief of this kind, Russell 
ig thrown beok on reeson onoe more, despite all 
his protestations that it is “not a cause of action, 
but a regulator’. The only thing he can find to 
"redeem mankind” is ''oo-operation', the firat step 
towards which “lies in the heerta of individuals”. It 
is usual to wish oneself well, but “wishing well to, 
oneself”, he argues, “is sure to be futile unless ib is 
combined with well to others”, and it is 
therefore evident to him that this should be made the 
basis of practical politica. The ee 
however, that arguments of this have not 
appealed to many of the more destructive politicians 
of our times, and it is this central problem which 
e Russell has left unsolved. 

However, he goes on to claim, it will pay us to be 
good, in the long run. “Tt is obvious to every person 
capable of free scientific enquiry that the dootrmes of 
Lysenko are leas likely to increase the wheat supply 
of Russia than those of orthodox geneticists are to 
increase the supply of the West. I think it is also 
very doubtfol whether nuclear research can long 
continue to flourish in such an atmosphere sa Stalin 
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produced in Russia.” Ог, as Gibbon put it, the 
‘gradual advance (of barbarians) in the science of 
war would always be accompanied, вв we may learn 
from the example of Rusia, with a ionate 
иштешиш E eia E ее Nn civil policy, 

they themselves must deserve a place among 
the polished nations whom they subdue”. Thus do 
the minds of great rationalists think alike. 
It is not, however, on grounds of logical inoon- 
sistency that Bertrand Russell's work is most 
to oriticiam. The plgin fact is that the rationalism 
on which it resta does not attract the minds of more 
than & handful of the young men and women in our 
universities to-day, who are faced with the respons- 
ibility of deciding the critical issues of their lives in 
the years that lie immediately ahead. Rationalism 
ів & dead creed for them, despite current attempts to 
accept emotion ва well as reason ав в significant 
influence in our lives. It has not yet been replaced 
in the Western world by anything that stands the 
teste of criticiam and experience, and the younger 
generation of thinkers must be regarded as facmg the 
intimidating task of discovering а new philosophy 
and a new faith, or rediscovering an old one. 

T. 8. бтмну 


NUCLEAR SCIENCE IN PHYSICS, 
CHEMISTRY AND BIOLOGY 


Annual Review of Nuclear Sclence 

Edited by James G. Beckerley. Vol. 3, 1953. Pp. 
x-F412. (Stanford, Calif. : Annual Reviews, Ino., 
in oo-operation with the National Research Council of 
the National Academy of Sciences, 1953.) 7 dollars. 


HIS third volume of “Annual Reviews of Nuclear 
Science” is the first one for which the editora 
and the editorial committee of the Annual Reviews, 
Ino., Stanford, Californias, are le. Its 
policy ia evident by the wide fleld of subjects covered, 
ranging from reactions of x-meeons with nucleons 
to vertebrate radiobiology, histopathology and oar- 
oinogenesis. Of 392 pages, about 190 are devoted to 
physics, 80 to chemistry and 120 to biological sub- 
jecte. The laudable aim as expressed by the editora 
is to give the ‘nuclear scientist’ a chance to keep up 
with the whole fleld provided he knows the 'funda- 
mentals’. But how does the harassed physicist find 
time end energy to read it all when tbe flood of 
information in his own iali field is getting 
larger and leas manageable every day ? In addition, 
there are more reviews being published by the 
American Physical Society, the Physical Society (of 
Great Britain), “Progress ш Nuclear Physics’, eto. ; 
orca scan Gah the arse edid 
neglect and which he may even purchase. He falls 
into the serious danger of having no time to think 
for the ing. Does he choose the “Annual Reviews 
of Nuclear Science” series as an additional source of 
mformation if he haa to pay 7 dollars ? It all depends 
on the quality: 
gurvey written wiüh 
to convinoe the hesitant buyer to part with the oash. 
If, however, he oomee across a contribution oon- 
sisting only of a formidable string of succeeding 
reich pers, he will put hia money baok into 
t follows that the author has to have 
Ба роо of ae to read the original publications, to 
digest it &ll—& notoriously slow procesa—and then to 
set down in good English the rectified distillate of 
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his mental exertions, arranged in a manner logical 
in its sequence and revealing in ita sub-sections. An 
pune тво oes ML INS ee ae 
inted date is an exoeption. 
present volume does not do badly. ip some 
sections, I liked the summary on reactions of 
x-meeons with nuoleons, by 
J. 
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chosen. for discussion are relevant to our endeavour 
to understand nuclear forces. Mesons and heavy 
unstable particles in comic rays, by Louis Leprinoe- 

and helpful in the maze of ‘new 


gamma- 
e i R. Corson and A. O. Hanson ; it 
is satisfactory to know that all is happy in the inter- 


Punaoa кокон ен ни fields, ab 
least as long as one is satisfied with the 
&oouracy of i t and theory, i 
desirably low m some cases. Neutron 


Photogvephic emulsions, by Y. Goldschmidt-Oler- 
mont, and radiation dosimetry and protection, by 
L. D. Marinelli, complete the articles on physics, the 
latter containing a rather good survey and useful 
graphs for practical purposes. The ‘chao chemical fleld is 
covered by J. L. Magee on radiation chemistry (very 
clear exposition), chemical effects of nuclear trens- 
formations (J. E. мар separation techniques 
used in radioohemistry (P. C. Stevenson апа Н. G. 
Hicks) and isotope effects in chemical reactions 
(Р. E. Yankwich) The volume ooncludes with 
vertebrate radiobiology—embryology (R. Rugh) and 
histope and carcinogenesis (J. Furth and 
A. O. Upton); celular aud баккысы (A. H. Sparrow 


and J. ud jam.) ; Se са ies cem 
injury (L. H. ee en and J 


The е of the volume seems лез ЖЫ 
fast: most of the surveys of the literature were 
concluded during Mareh-July 1958. 

E. Bawrsonse 


THE UBIQUITOUS ALDEHYDE 


Formaldehyde 
By J. Frederic Walker. Second edition. (American 
Chemical Society Mon h Series.) . Xvi+575, 
(New York: Reinhold iahi tion ; 
London: Chapman and Hall, Ltd., 1953.) 96s. net, 
НЕ prodigious expansion of chemical knowledge 
and technology is well illustrated by the fact 
that ib takes more than five hundred pages to present 
“the salient facta and theories” af tho ohenibiry of 
sega age ot edition Ten years only have elapsed 
since tion of “Formaldehyde” appeared, 
but there is 


date. During that decade, the 
aldehyde in the United States nearly doubled, 
methods of manufacture have been intro- 


outside the synthetio resin industry, which is still the 
major consumer. 

In the new edition two chapters out of twenty-one 
are devoted to the uses of formaldehyde, its polymers 
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allocation some, but sS others. 
It is very doubtful whether workers in the plastics 
field would agree that lees than twen are 
adequate to discum the im t role of form- 
aldehyde in their industry. However, in defenoe of 
the author ib must be pointed out that the funda- 


menáal chemical reactions on which tho industry is _ 


very ably dealt with under the reactions 


properties the monomeric aldehyde, ita vapour 
and solutions, contain a wealth of data which will 
prove invaluable to chemists and chemical 
A weloame addition is & section on toxio hazards and 
safe handling. Polymer ee one of the most 
characteristio properties of yde, receives 
full and authoritative ЕЕ but ib is surprising 
to find the term trioxymethylene, which the author 


listi hemioel 1 } 
Ens e E и шш л S 
sinoe it behaves as formaldehyde in many of its 


elsewhere for details of the complex and interesting 
of the high explosive RDX. A valuable addition to 
the new volume is a chapter on the reactions of 
formaldehyde with heterocyclic compounds. 

The monograph is not claimed to be exhaustive, 
and it is not surprising, therefore, to find a few minor 
omissions ; for exam ee ке Mn шо 
reaction of formal yde with chloral. What is 
surprising, however, is to find a major industrial use 
of formaldehyde for the synthesis of glyoollio acid, 
ethylene glyool and ol dis- 
missed at the mere mention and with no more than 
a brief reference to the patent literature for details 
of the basic reaction with carbon monoxide. Ad- 
mittedly, this is a fairly recent industrial develop- 
ment, but the omission is all the more remarkable 
because the author's own company was responsible 
for it and sinoe an earlier monograph in this series 
(No. 114, “Glyocols’’, 1952) gives prominence to it. 

A oritioal selection of references ig appended to 
each chapter, pi gait eh сод ешь 
The latter is not without minor b 


tative analysis is listed for quantitative, and there. 


are some minor lapees of nomenclature. The selection 
M pe pitty oo etn de eei аара 


chemistry of this ubiquitous and versatile aldehyde. 
J. Ірвів JONEB 
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The University of Utopla 
By Robert M. Hutchins. 
Foundation Lectures.) 
of Chicago Press ; 


: University Press, 1958.) 19s. net. 


Т^ UR seu ире GT а 
of Utopia, Dr. Robert M. Hutehins's avowed 
purpose is not во much to describe the educations 
system of Utopia, of which that university forms the 
ерее Oe Sabian tha Kararda 0 Seuratan ih tho 
nited States and the means by which these hazards 
may be reduced or eliminated. Chief among them 
are thoeo arising out of industrialisation, specializa- 
tion, philosophical diversity m relation to the 
formation of a community, and social and political 
conformity. Thee are discussed with wit and 
shre in successive cha 

pud eger ы eer 
the spring of 1958. He has returned to some of his 


iversity 
Great Britain last autumn, but those lectures 
m to encourage his hearers to read this 
book. . 

Although the American university is the main 
target of his ortticiam and his fourth chapter in 
particular is as courageous and forthright а defence of 
academic freedom and responsibility as 18 to be found 
in. Prof. Commager’s recent book, with which it may 
be fittingly compared, the book abounds m common 


oommend `i 

еее 
& conferance on education “Childhood by 
Second-Chil The value of the book, however, 
ote le л but in the 
clarity with which it lays bare the fundamental issues 


- involvéd in deciding what are the functions of a 


' refractive indices of 


‘university in the world to-day. The important 
with the application of 
аен of university and 
education in Great Britain, or with the 
wider question of adult education and the defence of 
freedom, oan‘.read these pages with profit aa well as 
pisano. R. BRIGHTMAN 


Physical Constants of Hydrocarbons 

Vol 5: Paraffins, Olefin, Acotylenes and other 
Aliphatic Hydrocarbons.. (Revised Values. Ву 
Gustav -Heloff. (Monograph Series No. 78.) Pp. 
ix+524. (New York: Reinhold Publi Oor- 
poration; London: Chapman and Hall, Ltd., 1953.) 
160е. net. 


”[ HIS, èine supplements the value for the 
Pee Oe Dong Tora, оесца аш 


and other 
lected in Vol 1. Best values for the normal boiling 
pointe, densities and refractive mdices of many 
compounds are also given. Oorrections to Vol. 1 are 
listed with cross-references. 
The general of the-matter in the 
volume is rather wasteful of space and ів 


b 
bounty not clear. For example, under meltmg 
points the symbol a is used spproximately two 


= 
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hundred times.and is ‘followed by the sentence 
"(a) This oonstánt was given ва a freezing point in 
the literature”; if it were necessary to make this 
distinction, ib would have been simpler to put the 
symbol F.p. in the table. Moreover, confusion may 
arise because the symbol a is used in the same 
section for other purposes ; for example, on p. 10 it 
menus This M a сысы valne”, while it has other 

on pp. 228, 868 and 270. Further, since a 
шау RAGA erent meanings on the same page, it 
will be appreciated that there is room for improve- 


ment in the t. 
have been noted. Thus, while 
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Some idi ; 
the formula for methane is given as CH, that of 
monodeuteromethane ів given as OD. Under the 
heading of the boiling point of methane at 760 mm. 
of mercury preasure are to be found 170 entries for 
boiling points covering the pressure range 48,168- 
4:24 mm. and fourteen entries for sublimation tem- 
peratures. The majority of these boiling points are 
arranged in descending order of , but there 
are just enough entries out of order to break the 
sequence. The data on acetylene are mi 
bois, ао thia оошо doc: ot E эле 
stable liquid at 760 mm. smoe the triple 
point is at 002 mm., yet four values for the boilmg 
point at 760 mm. are listed. 
Vol. 1 was published in 1989, pr are габ он 
ed rtunity was not taken in the present volume 
ee ee i bs eid 
as useful in establishing the 
repay ars and purity of hydrocarbon samples, for 
Reman and. 


сгуовооріо constanta. However, the cost of this 
Jolana а разу eo eh рио! 
that the book was not evertheleas, it 
oonbains much collected data, and there is no doubt 
that many librarians will be pleased to have this 
book to add to their set in this series. 

E. F. G. HERINGTON 


ee Chromatography 
By Dr. Friedrich Cramer. Second revised and 
enlarged edition. ee) Deighton ee 
Pp. xi4-124--4 plates. (London: Macmillan an 
Oo. Ltd.; New York: St. Martin's Prem, ae 
1954) 25s. net. 


[2.2 to bo regretted thas, in presenting ting this seoond, 
revised and enlarged edition of His book, the 
author has included so much subject-matter within 
such & limited space. The book, which is divided 
into two sections, is intended to provide a laboratory 
manual of paper chromatography. The first section 
deals sketchily and somew: ee ee 
history and theory of paper е е! 
then goes on to give a comprehensive and well- 
illustrated description of the various practical tech- 
niques. The newoomer to chromatography will find 
this portion of the book very useful. 

The second section describes the application of 
peper chromatography to the separation of various 
groups of materials. The tation of this portion 
of the book is unbalance: Ge Whine some applications 
are described in excessive detail whereas others re- 
ceive only the briefest mention. A large number of 
useful tables and four hundred references, however, 
are included. нен ые еа а 
inorganic separations is во oon contains 
so many errors that it is better ignored. < “The book 
number of mistrans- 

R. 
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MOLECULAR 


um ramifications of moleoular spectroscopy in 
and аршу Dae and бону ап) деу 

к Eddie is so rapid that 
frequent conferences about are not superfluous. 
By апу standard, the two-day meeting arranged 
during October 28-20 by the Hydrocarbon Research 
Group of the Institute of Petroleum was & success. 
By bringing together academic and industrial workers 
in Britam, and others from several Kuropean countries 
and the United States, a critical review of current 
problems was possible, and future trends in technique 
and theory were considered. The topics discussed 
ranged from the vacuum ultra-violet to the far mfra- 
red, and although many papers were directed towards 
hydrocarbon , there was & balanced inoclu- 


various spectroscopi 
80 often not alternative but supplementary to each 


other: 
the first session, E. J. Bowen (Oxford) 
e в critical evaluation of fluorescence measure- 
ments for industrial analysis 
Lens ве а Pee Bue appear for the 
study of aromatic or great 
care is needed in ita ате ы Older data are 
often misleading, for few compounds fluoresce, and 
the fluorescence is destroyed or affected by trace 
compounds or other factors. Purity of a solvent, 
and the method of excitation and of spectral recording 
are important, and re-abeorption of the fluorescence 
must be considered. There may be а gain in the 
analysis of oils by prior chromatography, or by low- 
temperature measurements in a solvent which con- 
goals to в clear glass. Yet more information is 


‘ which may be misleading. 

G. Porter and M. W. Windsor (Cambridge) de- 
scribed results of another kind on the ftuoresoence 
and phoephoresoenoe of aromatio hydrocarbons. It 
is known that, when suitably irradiated, as solids in 
glaasy solvents, these substances show, in addition 
to the normal fiucreacence which during 
illumination, a slower re-emiasion of radiation ; the 
latter is composite, one pert having а wave-length 
identical to the main fluordscence and в temperature- 
eee өн Ко big Clerk sant ome 
ee eee 

been i 


pese 

initial excitation. By means of their elegant method 
of flash photolysis, Porter and Windsor have now 
obtained absorption spectra due to the tranartions 
between the triplet levels for solutions of the hydro- 
carbons. Some microseconds after the flash, while 
Sr cad ы GS O e е кее 

an absorption spectrum is measured, and by adjust- 
ment of the time interval the decay of the triplet 


on 5 
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SPECTROSCOPY 


level has been studied from the absorption-band 
intensities. From the remarkable effect of the solvent 


results obtained this novel technique may have 
an important ing upon the photochemistry of 
aromatic hydrocarbons and of dyestuffs. 

B. F. (Standard Oil Development 


Co.) reviewed tho present stete of Raman speotro- 
воору. Ав а result of the Toronto mercury aro, the 
magnesium oxide reflector and more sensitive un- 
cooled electron multiplier tubes, photoelectric record- 
ing арревхе to have replaced photography. Samples 
as 1 ml. can be used, but suspended dust or 
irises ûf AOS malerialo most be азр. The 
main advantage of direct recordmg hes, of oourge, m 
the direct determination of line intensities or of 
areas under the recorded peaks. No 
generalization can be made about which analytical 
problems will be more suited to Raman or infra-red 
work, but the former may find much use with 
aromatios, especially, pe ш. in the higher-boiling 
petroleum fractions and also with certain mixtures 
of olefins. The development of an intense mono- 
chromatic source of somewhat longer wave-length, 
with Ыр da Rod ркм sensitive detector, might ` 
considerably. 
pe рое grating spectrometer with photoelectric 
recording to 1700 A. was described by R. A. Burdett, 
L. W. Taylor and L. C. Jones (Shell Oil Co). An 
E.M.I. photomultiplier with & thin (1-mm.) quartz 
window was used. A number of substituted 
polynuclear sromatic hydrocarbons and sulphur 
compounds dissolved in heptane have characteristio- 
ally different spectra which qan be used for analysis 
more eff than those in the normal ultra- 


grating is prefer- 
AU o RU eee (муы тна and that a 
better source may be obtained for the region 2100- 
1500 A. by excitation of xenon with a miorowavo 


RES Werk dn a anes hoe ы 
Important, i 
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process control, continuously operatmg infra-red 
analysers are now in use for determming common 
gases in fairly complex mixtures. Some incorporate 
& small monochromator, whereas others work by 
non-dispersive prmoiplee. Much attention has been 
given to their long-term stability under rugged 
conditions. Their sensitivity can be as high as 
0-25 p.p.m. In Dr. Wilhams's view, “to some extent 
to-day and more certainly m three years, these 
instrumenta will have a potential for the field which 
will be greater than the ability of the field to 
utilize". 

These trometrio developments do not neoee- 
sarily imply an increase m. instrumental complexity. 
In fact, there is a trend towards simplification for 
much of the work. One leadmg factor is the replace- 
ment of prisms by cheap echelette diffraction gratmgs, 
and L. A. Вауое and A. Jaakson (National Physical 
Laboratory) described their recent work on replication. 
from a helical matrix out to high accuracy uamg the 
method of the Merton nut. The chief experimental 
inconvenience of gratings hitherto has been the need 
for some fore-prism arrangement to eliminate un- 
wanted spectral orders. This difficulty may be 
removed by use of filters which cut off radiation at 
the shorter wave-length end. Important advances 
have oocurred here by the discovery that thm layers 
of вШооп, germanium, lead sulphide, coated silver 
chloride, and other substances have fairly sharp cut- 
off wave-lengths. More exciting possibilrties are 

by the F-oentre filters developed by J. 

Gaunt and W. G. Burns (Harwell). Pohl first showed 
that when orystals of alkali halides acquire a stoichio- 
metric exceas of alkah metal they become coloured 
as & result of trappmg of electrons at vacant lattice 
sites. Such colour centres oan be formed by photo- 
chemical, radiochemical or electrolytic methods, but 
more satisfactory resulta appear to be obtained by 
heating the orystals with alkali metals. The con- 
ditions of preparation and subsequent cutting and 
polishing still need further study, but good filters 
` appropriate to all the usual regions have 
been produced, Their additional value for eliminating 

false radiation, in priam spectrometers at longer wave- 

lengths is also important. The use of cmanm iodide 

as a prism material (extending to 52 u) was described 

by E. K. Plyler (U.8. National Bureau of Standards), 

апа it can, be used ав & thun window (2 mm.) out to 

65 u. Ite dispersive characteristics from 25u to 85 yu. 

are not quite so good ва those of ommum bromide. In 

fact, all spectral needs for a priam spectrometer in 

the 2-40 џ can perhaps now be met by lithium 

fluoride, rock salt and cæsium bromide. 

The preesed disk technique used by Stimson 
and by Sehiedt,' in which sohds are suspended in 
sintered plates of alkali halide crystal, в improving 

' rapidly. It reduces scatter of radiation, gives sharper 
absorption bands, eliminates the Christiansen effect 
and avoids absorption by any mulling agent. M. A. 
Ford, G. R. Wilkinson and W. C. Price (King’s 
College, London) described their work on this subject 
and mdicated factors such as particle size or amtermg 

reasure which lead to satisfactory disk formation. 
18 needed because of spurious mmpurity bands or 
possible alow chemical reactions of the solids, and, 
before quantitative intensity work oan be regarded 
ав reliable, further testa are i Т. 8. Robmson 
and W. C. Price (King’s Oollege, London) also 
desornbed a method for calculating the absorption 
spectrum of в solid from Ња reflexion spectrum. The 
computation is rather elaborate, but may be useful 
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in those cases where the absorption of thin films 18 
still too high, as with polytetrafluoroethylene. If 
polarized radiation is employed thé reflectance data 
may also be used to determme the directions of 
certain bonds in a molecule with respect to the 
orystal axes. 

Several papers dealt with the interpretation of 
vibrational spectra for analysis, vibrational agmign- 
ment and structural is. Hitherto, infra-red 
analysis has usually been made on the assumption of 
additivity of optical densities at band peaks, usmg 
extinction coefficients defined by Beer’s law. This 
method 1s in reality semi-empirical, віпое it assumes 
the use of mfinitely narrow slit-widths which pase 
monochromatic radiation. The extinction coefficients 
depend markedly upon the spectrometer alit-widths 

eas the latter are small compared with the band 
half-widthe, and this factor alone may &ooount for 
our inability to transfer mfra-red data from one 
Instrument to another. Integrated band areas have 
& more absolute signifloance, especially if they are 
suitably corrected for the spectrometer characteristics 
во as to yield the true band mtensities. The band 
areas oan be computed in several ways, but there 1в 
still uncertainty about the exact function which 
reproduces the band envelopes. Quite apart from 
ther use for analysis, however, band mtensity data 
may lead to further refinement m structural group 
identification, and since the intensity is related to 
the varistion of molecular dipole durmg vibration, 
they may also tell us something about the bond 
polar properties. These several aspecta of work on 
band intensities were discussed by Н. W. Thompson 
(Oxford) and illustrated by a collection of date so 
far available. The construction of simple automatic 
devices for the mtegration of band areas during 
spectral measurement will not be long delayed. 
Whether, owing to band overlap or for other 
reasons, the true intensities will prove more valuable 
than extinction coefficients determmed with higher 
spectral resolving-power, is at present an open 
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on. 

Tables of molecular vibration frequencies of sub- 
stituted benzenes, which appear to depend only upon 
the positions of the substituent groupe and not upon 
their nature, have been collected together by R. R. 
Randle and D. H. Whiffen (Birmingham). While thero 
may still be doubt about some of the aagignmenta 
to specific normal modes, and some of the rules may 
fail with other substituenta, these correlations will 
be valuable, especially m hydrocarbon chemistry. 
Sumilar data were listed by E. D. Kunst (Royal Dutch 
Shell, Amsterdam) for deutero-aromatios in the 
region 12-14 р. H. Lüther (Technical High School, 
Brunswick) described spectral measurements de- 
signed to elucidate the mechanism of oxidation of 
hydrocarbon oils, using key bands for detection of 
hydroxyl, ketonio and other groupe. 

The comparison of vibrational spectra of molecules 
in different states of aggregation is now leading to 
important information. This waa fully surveyed by 
N. Sheppard (Cambridge) with particular reference 
to measurements at low temperatures. The spectral 
variations observed, and their interpretation, vary 
according as the molecule is rigid or flexible and also 
depend upon the couplmg of vibrations т the вора 
lattice. Conclusions have been drawn about the 
relative stability of rotational isomers and about the 
asagnment of vibration frequencies of long-chain 
hydrocarbons. In solid nitrio acd hydrate there is 
spectroscopic evidence for the occurrence of the 
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OH,* ion. The sharpening of bands at low tem- 
peratures and other features may find application in 
certain analytical work ; but this may involve some 
experimental roblame, and the formation on 
solidification of an amorphous glass rather than a 
orystalline maas may be vital. 

Attempts to study reaction intermediates and 
radicals their spectra have not, во far, been 
entirely successful. D. F. Hornig (Brown University) 
described. a new approach in which shook waves have 
been used to excite molecular species to a 'tem- 
perature’ equivalent to that bf reactiona or com- 
bustion processes. The time required to induce this 
excitation—some microseconds—may be much leas 
than the reaction tues, and it is hoped, therefore, 
from spectral emiasion or absorption to study the 
subsequent kmetic behaviour of the i Very 
fast photographic and photoelectric methods have 
been used. to record spectra of certain radicals produced 
by passing shock waves into substances such as 
cyanogen halides or methyl halides, and the progress 
of such work should be interesting. The identification 
of radicals in flames by resolution. of their vibrational- 
rotational emission bands was achieved recently by 
Plyler, Benedict and Silverman. GQ. R. Wilkinson, 
M. A. Ford and W. C. Price (King’s College, London) 
have now made similar measurements on emission 
bands in the region 1-5۰5 ц of simple molecules and 
radicals excited by а radio-frequency discharge in 
hydrogen halides, methane, water vapour and other 
gages. This method haa definite advantages over 
&beorption measurements in that band are 
more fully developed, and both the rotational and 
vibrational constants can be measured conveniently. 
The resulta of recent absorption studies on & number 
of hydrocarbons using very high reeolving-power 
were also outlined by Н. W. Thompson. From all 
these data, more precise values are being obtained, 
not only for the main molecular rotational constenta 
but also for the centrifugal stretohing-ooofflo:enta and 
anharmonic vibration factors. 

Among all the above fairly conventional themes, 
& new note was struck at the meeting—the study of 
nuclear magnetic resonanoe—and R. Е. Richards 
(Oxford) illustrated ita value by many examples of 
practical importance. Main gh of & charged nucleus 
gives riso to a magnetio eot, and the associated 
magnetio vector oan be oriented in different ways in 
an applied magnetic field. These orientations corre- 
spond to different quantized energy-levels, between 
which transitions can take place. For flelds of 
10 kilogauss the absorption frequency lies in the 
radio region, ‘resonance’ between the two 
levels and different nuolei absorbing at character- 
istically different frequencies.- When interaction 
occurs between the nuclei and ther surroundmgs— 
to be exact between their respective magnetic effecta 
—the absorption lines broaden in ways which depend 
upon the internuolear distanoes and other structural 
features. Thus proce euch as CH,, CH, or OH can 
be characterized. ormation of the most varied 
land, both qualitative and quantitative, can now be 
obtained, and it is certam that much will result from 
this new highly sensitive method. 

It is olear that there is intense activity m this 
field. The diffloult task of setting up a punched-card 
system for reference spectra was also discussed, and 
it is hoped that the committee set up several years 
ago in Britain to consider this matter may shortly 
be able to institute a scheme. 

Н. W. Тномрвон 
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~ FULMER RESEARCH INSTITUTE, 
STOKE POGES 


OPEN DAY 


N informal visit was made to the Fulmer Research 

Institute on November 2 by H.R.H. the Duke 
of Edinburgh on the occasion of an open day held to 
mark the ing of the new Mechanical Testing 
Laboratory of the Institute. After a tour of the 
laboratories lasting for an hour and a half, during 
which he pulled the first test-pieces in the new 50-ton 
tensile-teeting machine of the Laboratory, the Duke 
had luncheon at the Institute together with some 
three hundred gueete representing industry and 
research. In his speech he said that he had always 
been convinced that the research business was в 
good investment and that he was interested to havo 
practical proof in an establishment which, without 
outside support, does indeed make a profit entirely 
on research. After luncheon the laboratories were 
open to the other guests,-and the scientific exhibita 
showed in detail some of the work of the Instituto 
during ita first seven years of existence. 

Following the invention of the catalytic distillation 
process for refining of aluminium, Dr. P. Gros and 
his colleagues demonstrated simular studies applied 
to the extraction of titanium from impure titanium- 
bearing materials. Laboratory exhibita showed that 
titanium can be removed from an impure titannon- 
bearing alloy by reaction with a high-valenoy halide 
to form a halide of lower valancy in the vapour phase. 
Disproportionation of the lower-valency halide then 
gives a deposit of pure metallic titanium with re- 
formation of the higher-valency halide. In connexion 
with the work on the purification of both aluminium 
and titanium, an intensive study is in progress of the 
reactions which may be involved m these processes, 
and an important feature of the work is the determ- 
ination of the hets of formation of metallic halides. 
The apperatus, which includes dry boxes for handling 
deliquescent halides and a calorimeter made in the 
laboratory workshope, was on view. The heat of 
formation of aluminium fluoride has recently been 
re-determmed by Dr. Gross, and в new value, 
differing appreciably from that previously accepted, 
has been established and the results published. The 
heat of formation of titanium tetrachloride has also 
recently been determined, but the results obtained 
are at present confidential to the sponsor. Further 
work is in hand on the heats of formation of other 
halides. A recent step forward in Dr. A. H. Sully’s 
work on chromium and its alloys has been the 
preparation of a ductile form of chromium. Flakes 
of electrodeposited chromium which are capable of 
bemg bent were on view. 

In the Physics Section apparatus was set up for 
studying by X-ray diffraction the structure of liquid 
metals. This involved the use of Geiger counters in 
plotting the variation in intensity of X-ray diffraction 
from в liquid metal surface. Apparatus for measuring 
the vapour preesure of reactive metals such as 
uranium waa also in operation. Many novel types of 
camera and a curved quartz crystal monochromator 
were included ш the apparatus for studying the 
prope of precipitation hardening and the ensuing 

tructural There was an extensive exhibit 
of the resulta of such an investigation on the agemg 
of aluminium copper alloys. 

Dr. H. K. Hardy’s studies on the thermodynamics 
of alloy systems and the mechanism of precipitation 


1168 


hardening were also demonstrated, together with the 
resulta of recent research on aluminum bronzes and 
on the aluminium—copper—cadmium alloys. In the 
Corrosion Laboratory one exhibit indicated the 
marked influence of directionality of structure on the 
corrosion and streas-corrosion behaviour of high- 
strength alummium alloys. This was correlated with 
work on the properties of material at the flash line 
in aluminium alloy forgings where a very high degree 
of directionality has been observed. 

New methods of chemical and spectrographic 
analysis were demonstrated in the Chemical and 
Spectrographio Sections. These included a combined 
chemical and phic method for the estima- 
tion of um апа mobium in certain soils. 
Apparatus recently acquired in the experimental 
foundry includes & vacuum or argon melting furnace 
in which reactive metals such as uranium and titanium 
can be aro-melted on to a water-cooled copper 
hearth. In common with a great deal of other 
apparatus, this has been constructed in the laboratory 
workshops. Facilities for metal working included в 
60-ton preas for powder metallurgical and armilar 
work, & new laboratory rolling mill, a 1-owt. forging 
hammer and & small laboratory extrusion press. In 
connexion with an investigation on the properties of 
semi-conductors, a technique for melting and casting 
rods of pure silicon for subsequent purification by 
zone melting was demonstrated. An exhibit showed 
work in progreas on the development of heat-reaisting 
coatings, and the high-oxidation resistance of steel 
containing relatively small quantities of silicon and 
aluminium (3 per cent and 1 per oent, respectively) was 
demonstrated. Apparatus for the study on в pilot- 
plant soale of the process for catalytic distillation of 
aluminium was on view, together with a wide variety 
of furnaces for heat treatment, including those with 
facilities for rapid water quenching from vacuum 
or special atmospheres. 

The new Mechanical Testing Laboratory contains 
a 50-ton Denison tensile compression machine and a 
thermostatically controlled creep-testing laboratory 
with seven Denison tensile creep-testing machines of 
conventional design and four compression-type creep 
machines. Machines for testing the creep of strip 
specimens were also in operation in the oreep 
laboratory. Fatigue tests at both room and elevated 
temperature were in progress, and these included 
reverse bend teats on sheet specimens, rotating 
cantilever testa and reversed tension (Haigh) fatigue 
testing. An interesting exhibit in this section dealt 
with methods of teatmg and improving the resistance 
of alummium and ita alloys to fretting and blackening 
by abrasion. Work in collaboration with the Depart- 
ment of Colloid Chemistry at the University of 
Cambridge under the direction of Dr. J. Н. Schulman 
has shown that friction between aluminium surfaces 
oan be markedly reduced by the application of sub- 
stances formmg so-called ‘penetrated’ monomolecular 
layers. 

The activities of the Institute were described in a 
booklet which shows that, since 1952, thirty-eight 
papers from the Institute have been published, or are 

eabout to be published, by eorentiflo societies. In the 
library of the Institute ıt was shown that, while the 
research reports of the Institute are confidential to 
Sponsors, а large number of reprints of pubhashed 
papers are available, and & particular feature was the 
large number of translations, which include many 
acientriic papers translated from the  onginal 
Russian. 


NATURE 


December 25, 1954 


VoL 174 


STRUCTURE OF VITAMIN В, 


A Crystalline Nucleotide-free Degradation 
Product of Vitamin Bj; 


N an earlier paper! we have described a detailed 

study of the course of hydrolyaim of vitamin B,, 
under both acid and alkaline conditions. It was 
found that under experimental conditions 
there were produced 1-amino-2-propanol, ammonia, 
5 : 6-dimethylbenziminarole-l-a-p-ribofuranoside-2’- 
(or 3')-phosphate and a deep red cobalt-containing 
gum which behaved as a mixture of tetra-, penta- 
and hexa-basic acids in the case of alkaline hydro- 
lysis, or as а mixture of tetra-, pente-, hexa- and 
hepte-basio acids in the case of acid hydrolysis. The 
mixture of oobalt-oonteining acids obtained from the 
alkaline hydrolysis of the vitamin hes now been 
subjected to further fractionation in order to provide 
material for chemical degradation and physical 
examination. 

Vitam B,, was hydrolysed with 30 per oent 
sodium hydroxide at 150° for 1 hr., and the tetra-. 
penta- and hexa-basio carboxylic acids as well aa the 
accompanying free nucleotide were separated by 
electrophoresis on Whatman seed-teating paper’. 
Of the three coloured fractions, that corresponding 
to the hexabasio acid was present in the largest 
amount. It was converted mto its ammonium salt, 
&beorbed on a column of ‘Dowex 1 X 2' reain (2 per 
oent cross-linking) and eluted with 0:6 M ammonium 
acetate solution. Several minor fractions were eluted 
first and were followed by the major band, which 
was collected separately. It was worked up in the 
usual way by acidification with hydrochlorio soid, 
extraction into phenol, removal of the inorganic 
salta from the phenol extract by washing with dilute 
hydrochloric acid and then water, dilution of the 
phenol with ether and re-extraction of the red acid 
into water. After evaporation of the water, the 
gummy residue was dissolved in aqueous acetone and 
diluted with ether and kept for several weeks, when 
a small quantity of red prisms was obtained. Thu 
crystalline product was submitted to Dr. D. C. 
Hodgkin and the elegant crystallographic examination 
described in the following communication was carried 
out on one selected crystal. Further dilution of the 
mother liquors with ether gave fine red needles which 
were soluble in aqueous soetone but insoluble in 
either water or acetone alone. Reocrystallization was 
wasteful but could be effected by adding ether 
cautiously to the aqueous acetone solution, when 
crystalline material was obtamed from the cloudy 
solution after removal of some amorphous material 
precipitated initially. (Found on material dried to 
constant weight at 54°/0:05 mm.: C, 52-8; H, 0:8; 
N, 7:85. C4,H4,0,,N,CoCl requires C, 53-0; H, 6:25; 
N, 7:9 per cent.) An aqueous solution of the product 
in dilute nitric acid contamed chloride ions. 

The ultra-violet absorption spectrum (Figs. 1 and 
2) shows a strong resemblance to that of vitamin 
B,,; differences in the 280 my region are due to the 
absence of the 5 : 6-dimethylbenziminazole nucleotide 
m the hydrolysis product. In the presence of excess 
cyanide a bathochromic shift of the spectrum is 
obtained similar to that obeerved with vitamin B, 
and indicates that the chromophore of the hexebasio 
acid is closely related to that of the parent vitamin. 
The infra-red determined on a ‘Nujol’ 
mull, showed maxima at 4:07, 4:73 (weak), 5-77, 
5-85, 6-01, 6-15, 6-30, 6-64, 7:74, 8:64, 8-08, 9-15, 
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9-40, 9-58, 9-85, 10-25 and 12-30 u. The maximum 
at 4°67 u indioates the oe of the cyanide ion, 
and the absorption in dio carbonyl region together 
with а strong inflexion in the 8-3-8 р region are 
нЕ ае lycarboxylio nature of the 
absence of strong 'aromatio' 
ada in the 1114-8 p region of the spectrum i 

also noteworthy. 

The fed пеон were БЫНА s X quy Ёш, 
but it is probable that they are a polymorphio 
modification of the prisms obtained originally, for on 
one occasion the needles were converted into 
on keeping in the presence of the mother liquors, and 
the crystals so obtained were identical (суруде 
oie with those supplied earher to Dr. 


т MM m 
plioity of bands obtained by elution of the eleotro- 
phoretically pure acids from ion-exchange columns 
‘with solutions of salts, for example, ammonium 
acetate, in the absence of excess cyanide, and also 
the great reluctance of all these compounds to 
orystallize, is caused mainly by the ease of exchange 
. of anions other than oyanide attached to the central 
cobalt atom. Work on the changes occurring in the 
co-ordination state of these acids under various 
conditions, and further chemical degradations are in 
progress. 
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X-ray Crystallographic Evidence on the 
Structure of Vitamin В 


Ir is not usual in X-ray analysis to present 
evidence of part only of a crystal structure. We 
have, however, reached a point in the investigation 
of the structure of vitamm В,, at which we have 
obtained strong evidence for the axistence of a new 
type of ring system within the molecule, altho 
we cannot yet describe in detail the nature of 
groups attached to it. 

Vitamin B,, has been shown! chemically to con- 
tain cobalt, a nuoleotide-like group (5: 6-dimethyl- 
benziminszole 1l-a-p-ribofuranoeide (2’ or 3^)-phoe- 

hate), and a ON group, which together &ooounb for 
Оноу sPCo out of a totalt of approximately 

O,-n4Ha-a0uN,4PÜo. There ia chemical evidence 

A rimam for the existence of groupe which give 

lamine on hydrolysis and to various 

uni ius on oxidation", but a major portion of 

d pibe is at present of largely unknown 

character. Ii is for part of this structure that we 
now have evidence. 

We have obtained complete three-dimensional 
X-ray date for four crystals: air-dried vitamin By, 
(two independent seta of data obtained at Oxford 
and at Princeton), wet vitamin Ву, (the crystal in 
its mother liquor), vitamin B,,8eON (having the 
ON of By by SeON), and, very recently, & 
red degradation product of vitamm B,, from which 
the nucleotide and propanolamine have been re- 
moved. Та each of those oases, We have found the 
positions of the heavy atoms in the crystal by direct 
Patterson methods, and calculated three-dimensional 


tributions give а crude approximation to the correct 
electron density series, oontaining certainly many 
neis verus der Misses оса җы Шш 2 
correspond to actual atomio positions. We first 


recognized peaks ле Di dae pum 
the case of wet and dry vitemin Ву, and roved our 
conolumions correct by the substitution of BeON for 
ON. We next reoognired the general outline of the 
аси laced between the cobalt and в second 

bale savy рее ths phosrborus atom—the 
ives bog eked D tha te ab the 3-position* 
and one nitrogen atom of the benriminazole nucleus 
co-ordinated to the cobalt’. Between the nucleotide 
and CN group, and surrounding the cobalt atom, 


various side-chains and possible other ring systems. 





Е Gi) 

1. Poarticns of certain of the atoms in vitamin 
from the second omloulated three-dunenstonal 

ty distribution 


The phosphate, ribose, cobalt and seleno- 
® eyanide groups viewed slong baris 


(Н) The ‘planar’ group viewed along the sax 

б «ооп ба in motione in ths Linee-duneosion! die 

tribution,’ pasung at г near cach mdtyxinal atoms position 
In the next’ serios- of calculations on air-dried 
vitamin B,,, made both in Oxford and Princeton, it 
was assumed that the planar group had in ‘outline 
the form expected for &'normal porphyrm. But more 
detailed comparison of all three series for vitamin 
B,, later obtained in Oxford suggested that, in fact, 
no true porphyrin was present. Three of the five- 
membered rings appeared separated each by a single 
atom, but the fourth seamed directly linked to the 
first. At this point, different refinements of the first 
eléctron density series were calculated. In those 


-for all the atoms in the unit oell 


‘ison. 
resulta provides strong support for the modifled 
planar group. The region of the directly linked five- 
membered ri appears most distmotly in the 
vitamin By, oN эсде. This is illustrated in Fig. 1, 
which shows the appearance of the planar group, 
projected al the a-axis (ii) together with that of С 
the imi le-criboee-phoephate system viewed 
in the direction of the b-axis (i). The atomic positions 
in both these systems are individually resolved and 
of the height expected, except perhaps in the region 
marked X. 


ee eee 
i this 


The relative disposition of the planar groups in the 
crystal is entirely different from that in vitamin Bj, 
itself; but, within the molecule, we can still trace 
the same essential pattern. The planar group here is 
considerably inclined to all three axes; a linear 
group, ON, projecta on one aide, and on the other, & 


heavy peak, the chlorine atom, completes the octa- 
hedron of peaks surrounding the co Fig. 2 shows 
the peaks directly traced from the first three 


There are & few pointa that we should make. 
While we are reasonably certain that atoms exist 
bonded essentially as shown in Wigs. 1 (ii).and 2, we 
have no evidence of their chemical nature; i$ is 


we have evidence that the system as a whole is not 
completely planar, but our results are not yet precise 
enough for us to know at which pointe the rings are 
reduced. Again, though we have indications of the 
existence of side-chains attached to the nucleus, their 
corresponding electron density peaks are usually 


2 





Wig. 2 Postil of the atoms in tho ‘planar’ group as Н appears 

ied denmty distribution, oal- 
the vitamin B,, fragment ‘The siructure is viewed 
К a-axis 
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much lees clear than those of the nucleus itself and 
we differ among ourselves in our deduction of their 
nature. A great deal more work is clearly necessary 
to disoover in detail these remaining features of the 
vitamin B,, structure, but from our present experience 
we now have little doubt that a complete solution of 
the orystal structure by X-ray analysis is possible. 

We аге vary prat i for piis of аена and fus 
Invaluable oonversationg, to Dr. Lester Smith, of 
Glaxo Laboratories, Ltd., and to Bir Alexander Todd 
and his colleagues. One of ws (J. W.) would like 
similarly to socknow! i 
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X RAO, through the kindness of Prof. Pepinaky. Our 

researches in Oxford have been very generously 

Pe ea ag oe а ще 
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by 
Federation of University Women (to O. B.) and ofa 


grant from the of Scientific and Indus- 
trial Research (J. P.). 

CLARA BRINE 

Dororay Crowroor Hopaxm 

Jows LispsSEY 4 Jons G. Wura 


Laboratory of Frick Laboratory, 
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OBITUARIES 


К Dr. С. С. L. Wolf 


Dr. О. G. L. Мог, honorary consulting biochemist 
to the United idge Hospitals, died at his home 
in Cambridge on November 9 at the age of eighty- 
two. 
Charles George Lewis Wolf was born at Niagara, 
and ted M.D. OM. at MoGill University. 
After a period of study m Oambridge and Wurzburg, 
he joined the teaching staff of MoGill University 
ав & in chemistry, and in 1899 was 
appointed head of the Department of Physiological 
Chemistry in Cornell University Medical College, Dr. 
Wolf relinquished this appointment in 1911, and for 
a short period worked in the laboratory 
Sir Frederick Gowland Hopkins in Cambridge. 
During the First World War Dr. Wolf held the 
rank of captain in the R.AM.C., and in 1919 he 
became assistant director of the Institute for the 
Study of Animal Nutrition in the Department of 
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differing rom 
ity came & detailed study of cystinuria, while 
he published в report to the Medical Research 

(now Council) on the ‘biochemistry of 
i bes. This latter work was initiated 


in 1017 


& peper upon the maintenanoe of 
mammalian spermatozoa 
in collaboration with Sir Erio 


Акон огы perina dy опо паша aes 
sion of his views, Dr. Wolf many eminent 
colleagues among his friends. He had an exceptionally 
keen sense of responsibility towards all who worked 
under him and was always ready with helpful advice 
upon their problems. Their subsequent careers were 
a subject of deep and kindly interest to him, and 
their appreciation was shown by friendships that 
lasted until the end of his life. 

In 1910 Dr. Wolf married Josephine Rebecca 
Tallerman, who died in 1949. М. R. LAWR 


M. Albert Demolon 


Ix the death of Albert Demolon on October 23, 
France has lost her moet distingui soil scientist. 
The death of Mme. Demolon in a road accident in 
1950 saddened his last days. He will be 
py SON Sota елы doa a eile ао 
soil scientists who had the good fortune to know 
him as a dynamio personality, physically small but 
mentally and spiritually a giant. 

When only twenty-eight years old, he became 
director of the Station Agronomique at Laon, and 
during the next eighteen years he thréw himself with 
great into the study of the lemons soils of 
Sorten denos His researches were remarkable 
for the width of their soo ае eas 
petent in microbiology as m рћунісв, was 
Interested in practical agriculture while seeking for 
fundamental scientific truth. In the middle of this 

iod he suffered the anguish of seeing his laboratory 

ed by bombardment. 

In 1927 he was appointed inspector-general of the 
stations and laboratories of the French Ministry of 


their constant source of inspiration. This period 
closed with the second destruction of his books and 
records by enemy action, in 1940, and he sustained 
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further logs when the Centre was bombed іп 1944.. 
` The fruits of this period are to be found on our 
shelves in such stim books as |! du 
aol”, “Croissance des végétaux”, “Guide pour l'étude 
expérimentale du sol", “Т sia scientifique de 
l'agriculture" and “Généti hu, M аы gola". 

In all his work we Demolon rejecting the 


up Approach a D a спос erent © 
d the processes at work. He was-convinced 


NATURE 


December 25, 1954 
that this. is the surest way to obtain results of 


practical value in 
His election to the Paris Acadamy of Sciences in 


VoL 174 


' 1946 marked the beginning of a final period in which 


he rendered valuable service as adviser to the Inter- 


national ogphate Manufacturers’ Association, 

в post w. ught him into close contact with 

many industrial organizations i iculture. 
R. E OFINLD 


NEWS and VIEWS 


Carnegle Institution of Washington : 

Dr. C. P. Haskins 
' Da. Cann P. HasxrwB, president and director of 
research of Haskins Laboratories, New York City, 
haa been elected president of the Carnegie Institution 
of Washi in succession to Dr. Vannevar' Bush, 
who will retire on January 1, 1956. Dr. Haskins was 
born in , New York, in 1908, and 
graduated from Yale University in 1930. After four 
years in the Research Laboratory of the General 
Hlectric Company and graduate study at Harvard 
University, where he received a Ph.D. in 1985, Dr. 
Haskins established - the Haskins Laboratories, a 
non-profit scientific and educational foundation. 
This foundation has for eighteen years devoted ‘Itself 
mainly +o basic scientific research and research 
training in selected pioneer fields. With a small staff 
supported by private funds and grants from various 
foundations, its original activities were oonfined 
mainly to the flalda of biochemistry and biophysics ; 
but in recent it has moved into the fleld of 
paychoacoustics, which involves a new roach to 
some of the. fundamental aspecta of One of 
Dr. Haakins'a books, ОҒ Societies Men" (1950), 
is particularly interesting in that it seta forth in в 
novel way significant trends in the formation, growth 
and duration of societies, drawing information from 
evolution, paleontology, genetios and biochemistry, 
and treoing parallels in the social evolution of many 


destroy in time the self-reliance and flexibility of 
individuals in the society, and the society then often 
fails to adjust itself to in environment. 
the Second World War, Dr. Haskins served 

with National Defense Research Committee and 
the Offloe of Scientific Research and Development, 
and since the War has acted as в consultant to the 
Departments of Defense and State. He haa been в 
research professor in biophysics at Union 
Schenectady, since 1937, and president of 
National Photooolor Corporation of New York City 
since 1988. In 1948 he was awarded the Certificate 
of Merit and in the game year received from Great 
Britain the King’s Medal for Servioe in the Cause of 
Freedom.  - j 
Atomic Energy Authority : Appointments 

Мв. Ево Н. Uspzewoop has been & pointed 
direotor of publio relations to the United om 
Atomic Energy Authority. He will take up his duties 
early in the New Year. He goes to the Authority 
from the Oentral Office of Information, where he waa 
director of the Photographs Division and, earlier, chief 
editor of overseas magazines. Mr. Underwood, who 
is forty-one years of age, was educated at Dulwich 
College. He was & provincial newspeperman until 


1940, when he joined the Royal Air Force. At the 
end of hostilities in Europe he was seconded to the 
Control Commisgion for Germany as a squadron- 
leader press officer until his demobilization at the end 
of 1945. In January 1946 he was appointed deputy 
director of publio relations at the newly formed 
Control Office for Germany and Austria, and trans- 
ferred to the Foreign Office in the following year, 
going to the Central Office of Information in 1949. 
Mr. Stanley White, who has been acting as prens 
officer on Алое Sumi the Ма of Supply, 
has now been appointed to that post with the 
Authority. The A тїбу'в Press Office will move 
from Bedford Chambers to Bt. Giles Court, St. Giles 
High Street, London, W.C.2, early in 1955. 


Harwell Isotope School n 

Тнв Harwell Isotope School, which since ib was 
founded in 1951 has 329 students fram twenty- 
nine different countries, is now preparing its pro- 
gramme for the forthooming year. Training is given 
at this School in the applications of radioactive 
ee n замаа neon. 
niques of producing, handling such 
materials. Oountries besides e: United Kingdom 
from which students have already been trained are 
Australia, South Africa, Argentine, Austria, Belgium, 
Brazil, Chile Denmark, Egypt, Finland, France, 
Germany, Greece, Holland, India, Ireland, Israel, 
Italy, Lebanon, Norway, Pakistan, Portugal, i 
Sweden, Switzerland, Turkey, U.S.A. and Yugo- 
slavia. The courses, which last for four weeks, 
include both lectures and practical work in the 
laboratory. Students should be graduates of a 
university. The courses for early 1955 are already 
fully booked, but there ‘are at present vacancies on 
Course 27 ( 25-May 20) Course 28 (June 27— 
July 22). information can be obteined on 
application to: The Isotope School AE.RE., 
Harwell, Berks. 


International Tin Research Council and Tin Research 
Institute : Appointments 


N'olsowrra the rotirarent atthe und SF Hh Уда 
of Mr. John Ireland, Dr. Ernest S. Hedges will 
become director of the International Tin Research 
Council and director of the Tin Research Institute. 
have been appointed assistant directors. Dr. Hedges, 
who was educated at the Universities of Manchester 
and London, was at one time Darbishire Fellow of 
the University of Manchester, and later lecturer in 
chemistry in the University of London. He was 
appointed to the staff of the Tin Research Institute 
in 1982 and has been director of research since 1989. 
He is the author of several books on chemistry and 
metallurgy, and of more than в hundred research 
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papers. Dr. Hoare is head of the Tinplate Section of 
the Tin Research Institute, having originally begun 
his career as a metallurgist with the Talbot Motors 
Company, and Mr. Lewis is development manager at 
the Institute. 


United States Research Fellowships to British 
Sclentific Workers 


RxsHARCH fellowships tenable in American in- 
stitutions under a technical assistance programme 
sponsored by the United States Foreign Operations 
Administration have been awarded by the National 
Academy of Sciences, Washington, on the nomination 
of the Royal Society, London, to five British scientific 
workers as follows: G. V. Chester, scientific officer, 
Radar Research 


London, to work at the Ohio State University, 

Columbus, under Prof. M. L. Wolfrom, on problems 

in connexion with the human blood-group substances ; 
studen 


Bryce Crawford, jun.; Dr. G. L. Squires, a senior 
research Fellow at the Atomic Energy Research 
Establishment, Harwell, to work under Dr. Robert 
Oppenheimer in the Institute for Advanced Study, 
- Princeton, New Jersey, for about three months and 
then under Drs. John and Leona Marshall in the 
Institute = Nuclear Studies of the University of 
Chicago, on experiments in meson physics. This 
brings to sixteen the nurnber of awards to candidates 
from the United Kingdom im & programme which, 
instituted in 1958, is intended to enable some hundred 
and fifty outstanding young scientific workers from 
estern 


about 3,800 dollars (approximately £1,180) a year 

plus travel expenses. 

The Nature Conservancy : Annual Report 
Асооврін to the report of the Nature Oon“ 

servancy for the year ended September 80, 1954 (see 

Re of this issue), by the end of that year the 
meervancy had notified under Section 28 of the 

National Parks and Access to the Countryside Ас, 


1949, oe ке о De oc ошса interest in ` 


ot ae eee ee 
ities) and 148 in Wales (coming under thirteen 
authorities). Progreas in Scotland was slower ; but by 
the end of the year seventy-seven sites had bean 
notified to twelve authorities. By the end of the 
year 528 geological sites out of the 634 proposed for 
conservation had been and nearly two 
ID photographs of sites were taken. Only 

E rr d ee ee 
E and nic aha ludo ax]: to the owners and 
occupiers of suoh sites, which vary widely both in 
size and in the character of their scientiflc interest. 
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Considerably leas than half the owners notified have 
repliód, the great P саа ee 
only & small minority taken exception. 

where tenants and proprietors can be traced, they 
will be consulted before further areas are notified to 
local planning authorities ; but it 18 emphasized that 
notification is merely a means of informing autbor- 
ities, owners and occupiers of the fact that they have 
i natural and acientific 


encouraged by the readiness of many owners to 
welcome scientists and to gee that the scientific 
interest ів preserved. 

The repare alio deals iat; some аньтн wills she ew 
statutory responsibilities of the Conservancy under 
the Protection of Birds Aot, 1854, which came mto 
foroe on December 1. Under Section 10 of that Act, 


the Conservancy is responsible for issuing licences in 


‚connexion with interference with bird life for acientifio 


or educational purposes for work sponsored by the 
; and it is.also one of the bodies em- 


powered to nominate an authorized n for pest 
control and other specified purposes. ite certain 
difficulties, the Nature believes that it 


will be possible to reach agreement on a broad policy 
in regard to wild-fowl refuges, which will combine 
the requirements of nature conservation with those 
of sportamen, particularly wild-fowlers. 


Viruses and the Control of Insect Pests 


OurBEBAXKS of insect pests are often brought to 
an end by outbreaks of infectious disease, and many 
attempts have been made to control harmful insecta 
by spreading disease among them. In the past the 
resulta have been disappointing: the infective 
organisms have soon lost their virulence. But in 
recent years some strikingly effective epidemics of 
disease among insect pests have led to a renewed 
interést m the method. In 1945 the population of 
the spruce sawfly in eastern Canada, after reaching 
alarming proportions, just melted away before a 

virus disease. This episode served to focus attention 
can thse duo virus aud chat ааш 
practioal use of introduced virus diseases for inseot 
control, on one hand, and в great increase in our 
knowledge of theee diseases, on the other. Їп the 
November number of Discovery, Dr. Kenneth M. 
Smith, of the Agricultural Research Counoil's Virus 
Research Unit, at Cambridge, contributes an inter- 
а a which outlines both the fundamental 


obtained and some of the practi 
Thus the alfalfa butterfly in California has been 
effectively oontroled by spraying the crop with 
stored polyhedra obtained from diseased caterpillara, 
and the pine вежбу in Canada has been controlled 


teresting 

diseases are not highly specific, but oan attaok a 
number of different species of Lepidoptera; some- 
times the virulence of the infection-oan be increased 
by mixing two viruses. In general, the persistent 
nature of the viruses and the fact that they do not 
меку Жош a DAS TUO 
promising alternative to 


Third International Congress of Biochemistry, 
Brussels 
Tam Third International Congress of Biochemistry 
will be held in Brussels during August 1—6, 1955, 
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under the presidency of Prof. E. J. Bigwood, rector 
of the University of Bruasels. The scientific pro- 
gramme of the Congreas will be made up of symposia, 
seasions for members’ communications and general 
lectures. There will be, in all, thirty-two symposia, 
whioh will oover the followmg seventeen topice: 
organic chemistry of substances of biological interest ; 
chemistry and physical chemistry of proteins and 
polypeptides; chemistry and physical chemistry of 
nucleoproteing and nucleic acids; enzymology ; 
intermediary metabolism ; biological oxidations and 
oxidative phosphorylations ; biochemical regulations ; 
biochemistry of the cell; biochemistry of muscle and 
the central nervous system ; biochemistry of mucro- 
organisms ; plant biochemistry and biochemistry of 
the soil; chemical zoology; nutrition; chemical 
pathology ; chemical pharmacology ; ; olinical chem- 
istry ; and industrial biochemistry. The two general 
lectures, to be given at the opening and oloamg 
sessions of the respectively, wil be as 
follows: Prof. Carl Martras (Physiological Ohemioal 
Institute of the University of Wurzburg) speaking on 
“‘Thyroxin und Oxydative Phosphorylierung", and 
Prof. Vincent du Vi (Oornell University 
Medical College, New York) on “The Hormones of the 
Posterior Pituitary”. Those intendmg to read papers 
mast send in abstracts, not өх two hundred 
words, to the General Secretary of the Congr before 
April 1. The registration fee for the Oongrees ıs 
600 Belgian france (about £4 or 12 dollars) for active 

te or 100 francs for &seoci&te members. 
[vicini oan be made through the American 

Co., Ino. (51 Cantersteen, Brussels, ог any 
of ite offices elaewhere), and should be made as soon 
a8 possible, in any event not later than May 31. АП 
scientific communications should be addreased-to the 
General Secretary of the Congrees at 17 Place Deloour, 
Liège, from whom further informstion can be 
obtained. 


Royal Soclety : Officers for 1955 


Tua following have been elected officers and 
council of the Royal Society for the ensuing year: 
President, Dr. E. D. Adman; Treasurer and Vics- 
President, Bir Thomas Merton; Seoretories and Vice- 
Presidents, Sir Edward Salisbury and Sir David 
Brunt; Foreign Seoretary, Sir Cyril Hinshelwood ; 
Other Mombers of Council, Prof. W. Baker, Prof. 
Е. W. R. Brambell, Prof. F. Dickens, Sir Alan Drury, 
Prof. J. Н. Gaddum, Prof. L. Howarth, Mr. A. E. 
Ingham, Prof. W. B. R. King, Prof. W. Н. MoCrea, 
Prof. K. Mather, Sir Edward Mellanby, Prof. P. B. 
Moon, Prof. W. H. Pearsall, Mr. J. A. Ratcliffe, Prof. 
J. M. Robertson and Dr. С. Sykes. 


Mond Nickel Fellowships, [954 


Тни Mond Nickel Fellowships Committee announces 
lane А awards for 1954 : М. Brownlee (Dorman, 
Ay Ltd. Redoar), to study British, Con- 

mi diea ad American hot and cold metal basio open- 
hearth steel-making with particular reference to 
furnace design and construction and factors affecting 
Q.igot quahty; R. D. Butler (Imperial Ohemioal 
Industries, Ltd., Liverpool), to study mmeral dreasmg 
practice in Great Britém, on the Oontinent and in the 
United States and Canada, with particular reference 
to the design, layout and operation of small-scale 
mils; F. B. Peacock (Dorman, Long and Co., Ltd., 
Middlesbrough), i to study rolling mill operation and 
maintenance with particular reference to soakmg pits, 
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blooming milla and the uotion of universal beams, 
structural sections and rails; A. M. Sage (British 
Tron and Steel Research Association, London), to 
atudy the manufacture and fabrication of structural 
steels in the United Kmgdom, Europe, the United 
States and Canada. 


Announcements 


Wa regret to announce the death of Dr. G. F. C. 
Searle, F.R.S., formerly University lecturer in. experi- 
mental physics in the University of Cambridge, on 
December 16, aged nfnety. 


Тнк title of emeritus professor has been conferred 
by the University of d on Prof. І. О. Е. 
Statham, who has recently retired from the chair of 
mining m the University (see Nature, August 7, 
p. 260). 


Tua Counail of the Royal Society has awarded 
Locke Research Fellowships to the following: M. 
de Burgh Daly, to work on carotid sinus reflaxes 
and hamodynamios of the pulmonary circulation, at 
University College, London; J. О. F. Poole, to 
work on the effecta of fat absorption and blood 
coagulation and thrombosis, at the Sir Жат Dunn 
School of Pathology, Oxford. 


Мв. A. D. Kwox, lecturer at the London School of 
Economics and Political Science, has been appointed 
to the University readership in economics, with 
Special reference to the economics of underdeveloped 
countries, tenable at the Sehool. The title of reader 
in economics in the University of London has been 
conferred on Dr. A. W. H. Phillips in respect of his 
Be at the London School of Econamiœ and Political 


Ox the oocasion of the annual 
the Manchester and Distnot Section of the Royal 
Institute of Chemistry, an exhibition of chemical 
laboratory apparatus, instrumenta and techniques 
will be held in the Manchester College of Technology 
and will be open to the public on January 5 (2-8 p.m.) 
and January 6 (10 &.m.-8 p.m.). 
will be laid this year on distillation and fractionation 
equipment. 

A COMPLETE and informative catalogue of recent 
publications of the Institute of Physics, covering the 
‘Physics m Industry” series, the Institute’s two 
monthly journals and their supplements, the 'Mono- 
graphs for Studente” series and numerous reports 

ete, together with various books 
for the inaute by Edward Arnold 
iano), Ltd., is now available and can be obtained 
free from the offices of the Institute, 47 Belgrave 
Square, London, S.W.1. 


Da. Mavrica Соок, joint managing director of 
the Metals Division, Imperial Chemical Industries, 
Ltd, has been elected chairman of the British Non- 
Ferrous Metals Research Association in succession 
to the Hon. R. M. Preston, who retires from office 
at the end of this year. In addition to his many 
contmbutions to science and technology in industry, 
Dr. Cook is dist: i for his services to the 
metallurgical profession. He 1s а past president of the 
Institution of Metallurgista and senior vice-president 
and president-elect of the Institute of Metals, and, 
among his many activities connected with the 
Research Association, he has bean chairman of the 
Research Board since 1950. 
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COMMONWEALTH OCEANOGRAPHIC CONFERENCE 


HE idea of a Commonwealth Oceanographic 


of the basic physical and biological processes, makes 
it necessary to devote more effort to theoretical and 
раш жас For example, biologists as well 
ysicists want to know more about the changes 
surface currents and the speeds and variations 

of the slow but powerful deep-water movements, and 
it is no | possible or reasonable to attempt to 
keep a watch on them all with a network of oceano- 
graphic observations like that used in meteorology. 
i thing is for ooeanographers to 


овп use' the meteorological date, supplemented every 
now &nd then by their own upper- and lower-water 
observations. 

It would, no doubt, be to suggest that 
oceanographers took up the subject because they 
found mathematical and physical sciences too 
difficult and unattractive ; but they have been rather 
slow in applying the precise techniques of these 
всіепоев to marine research. There is more than 
sufficient interest and profit in the study of the 
marine animals and planis to keep the marine 
laboratory busy ; but there would be just as much 
interest, and profit in the study of the magnifloent 
interplay between sun, water, air and earth if only 
we knew rather more about ib to begin with. To 
increase our knowledge the subject must be made 
attractive to men who do not mind facing up to the 
difficulties of fluid mechanics. 


pie Mian 
па CRM M мы. 


in i$; and in oceanography their interest, with one 


or two noteble tions, is limited to the bio 
of the coast and ow seas. This is understanda 
aince the problems are i i арыт 


interesting 
there ia much that сап be fitted conveniently into 
university life. As soon as the collection of data 


isa RS CE Dy ee reli ir 
haa to be left to Stete-aided marine laboratories, 
and men have to be paid to do it. Even then ib is 
rather difficult to attract first-class men, and в fair 
number are needed, since nothing lees than a team 
with similar interests is likely to make much headway 
with & really backward subject. 

Most oountries of the British Commonwealth. 
engage in oceanography on a oonsiderable scale, 
dividing their resources between long-term research 
and the application of existing knowledge to their 
They all want to increase 


the 
and ` 


studies easential. 

The purpose of the Commonwealth Ooeanographio 
Confarenoe held during October 18-22 at the National 
Institute of Ooeanography at Wormley, which waa 
attended by delegates and observers from all Com- 
monwealth countries as well as representatives of 
authorities interested in marine research in tho 
United Kingdom, was to review the progress of 
oceanographic research m the Commonwealth, to 
discuss what measures might be taken to promote ita 
extension, and to further the co-operative use of the 
available effort and facilities. 

The Conference considered the applications of 
eats. research to defence, coastal : 

ing, meteorology and fisheries, con- 

cluded +t ndre use could bo made of oceanogrephio 
research. It was also generally agreed that the 
investigation of local problems -would be furthered 
ема of the basic physioal and 


are other important aspects, but progress in them i 
more 

direct attention to subjects which require much closer 
study before our understanding of the 

principles of oceanography can be sufficient to 


real 
The erence agreed on в co-operative scheme 
for lending Шы Aus arg E 


equipment 
риш, an PEE or ова occasionally, 
ап синде i We achane Pd 
National Institute of Oceanography, which had 
announced its intention to build up a reserve of 


for ting information similar 
оаа саа 
the Aeronautical Council in Commonwealth 


The subject was divided 


Ae Gent ыы end paie 
reports Sf work done in his ooantry hn Cash of flos 
branches to the appropriate chief co-ordinators, who 
would summarize and edit information and distribute 
it annually. It may be doubted. whether such a 
scheme will but ooeanographHy is в science 
in which publication, with reasonable confirmation, 
tends to lag well behind the formation of ideas, and 
though the tasks of the national representatives and 
the co-ordinators will be -heavy, men with great 
enthusiasm may produce very useful resulta. Some 
banalt wil bê obtained fora the mere tact tiat the 
national representative has to judge what ocon- 
tribution his oountry is making to the systematio 
development of the subjeot rather than to knowledge 
of local conditions. 
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The need for more ooeanogra 
арыыны алт wos Час that the 
should asked to help by ocean: 
acd pew лш кы ое рау 

ане plivsice а НОД as тше biology. 
The Conference endorsed the programme of the 
National Institute of Oceanography, and considered 
that its attempt to concdntrate оп the bamo probleme, 
which will beneftt the Commonwealth countries by 
helping them to solve their local problems, alioi 
POUR шу MONIS 
irst Lord of the Admiralty, the Right Hon. 
J. P. L. Thomas, and the Civil Lord, Mr. Simon 
Wingfleld Digby, chairman of the National Ooeano- 


repiees waa 


4i wich de Wie Lomi ате 
the Commonwealth representatives, at the close of 
the meetings. ^ 


NEW FORMS OF THERMIONIC 
CATHODE 


COLLOQUIUM on new forme of thermionic 
cathode, sponsored by the Institute of Physics 
and the Physioal Society, was held on October 21 
at Hirst Hall on the estate ab Wembley of the 
узы eu LE y, Lid., An introductory 
given D. A. Wright (G.E.O., 

Wembley), 5 who pointed out that, for continuous 
operation for many thousands of hours, none of the 
established cathodes (Nos. 1, 3 and 9 in Table 1) can 
be relied upon to more than 1—2 amp./om.*. The 
oxide cathode give some tens of amp.[om.* in 
short pulses, but. із limited for continuous high 
current by ita sensitiveness to imperfect vacuum, 
by the diéleotrio properties of the coating and by 
evaporation and electrolysis of ooating material. 
Thus, to improve the rformance, & cathode with 
metallic properties is ble, with a low rate of 
loss of.emisaive material. “The loweat-temperature 
'obtainhble ‘without a dielectric coating 

to_be that which maintains a monatomio layer 

н barium’ on a, metal surface, ly with some 
Xygen present. The work fonction of such a cathode 

is 1.6 3.0 oV. rung obo Enea Ae ir 
or more. At these temperatures, surface berium is 
rapidly lost by evaporation, and must be replaced 
from a reservoir in the the cathode. The next four 
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papers at the colloquium desoribed cathodes of this 
type. 


original L cathode (No. 5 in Table 1) the reservoir 
is of barium—strontium carbonate, which decomposes 
to oxide during pumping and is placed beneath a 
plug of porous tungsten.. The work of Rittner has 
clarified the mechaniam of these cathodes, indiceting 
that barium is formed followmg reduction of the 
oxide by the tungsten, and diffuses through the pores 
Бару ааа от. А. complepe covering of 
berium on tungsten is maintained by diffusion over 
the outer surface of the 
as shown in the table, ex i 
at & brightness temperature of 950° O., at which the 
saturated emission is 1-8 .am.*. The life is 
determined by evaporation, and dearonacs by a facto 
of 24 per 50 deg. С. rise of temperature. The im- 
pene cathode has similar properties, and is 
y BEN porous tungsten plug in contact 
aluminate ab 1,750°.0. in vacuum. The 


Ec pit 
ийкей by de кошы. А. third type 
being Ie ee in which tungsten powder 

се ремен акаси дш O 
эшн» ше 1,700—1,800° C. 

кшн шысы vite 


utilized to tS ORE. Para) в tungsten surface, 

H. Huber Deum MA ub шо 

barium* ышы: Silicate, titanate, thorate and 

tungstate have been considered. The work of Fisen- 

n M 
ts are appropriate far each compound, and 

Huber described the results of his study 


ing agent, 
RA о The preferred 


powder, though similar results are 
aluminium is replaced by tungsten 
ا‎ and molybdenum oen replace the tungsten. 
Presintering at 1,500° C. is found to be 


Tt is not poesible to form а cathode by mixing 
barium/strontium carbonate with tungsten, as there 
is a reaction which prevents subsequent reduction of 
the oxide to free barium. The carbonate can, how- 
ever, be mixed with a more inert metal containing & 
little reducing agent. Dr. J. M. Dodds (Metropolitan- 


Tablo 1 












£,000* К. 80 

2,400* К. 55 

2,000* K. 25 

1,080* К. 40 

950° О.В. 4* 

1,050° О.В. e* 

1,200* О.В. 8% 
(bartum—niakeal) Т1,340° К. iv 

e 8) Beck : 
1,270* К. 2 0* 

(9) Oxide oaihode 1,100* К. 4:8 
1,900* K. 41 











* These figures amumo thermal emumstvities 
(that im, 0%). In practice they are Hkely to be higher. 
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+ The figures quoted for Не are rough indiesiions only, in all cases. _ 
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Vickers) and А. H. Beck (Standard Telecommunica- 
tiong Laboratories, Ltd.) deeoribed cathodee of this 
type, formed by mixing 30-40 parta by weight of 
carbonate with 70—60 perta of nickel powder, pressing 
and sm Dr. Dodds adds as reducing agent 
0-1 per cent silicon, and presses at 10 foun Mr. 
Beck uses 1 per cent zirconium hydride aa re- 
ducing agent, and presses at 80 tons/in.. His 
study of the work function has indicated that 
the activated cathode is nickel with 70 per cent 
of the surface covered with barum. The temper- 
ature coefficient of the work fifnction ів 1-4 x 10+ 
eV./deg. C. 

C. P. Lea-Wilson (Services Electronics Research 
Laboratory, Harlow) described a high-temperature 
magnetron cathode which emits from thorium-on- 
tungsten. This again is formed by pressing and 
sintering, but employs either thorium oxide or 
thorium metal (about 2 per cent) mixed with tungsten 
carbide and tungsten. With thoria, gas is hberated 
over в long period of operation, and about 10 
cent of carbide is necessary to obtain emission. 
thorum gives rapid outgassing and activation, and 
is to be preferred. In the discussion, Mr. Lea-Wilson 
said that the carbide is desirable even when thorium 
в used, possibly because it minimizes surface 
oxidation. There is no mformation as to whether 
thorium оаҝіае is formed. The cathode gives 
& pulsed emission of 20 amp./om.* at about 
1,700° C., and a number of valves have been 
кшш satisfactorily for more than & thousand 

ours 

‘Another high-temperature cathode using lanthanum 
boride ва the emitter was described by B. N. Watts 
(British Thomson-Houston Co., Ltd., Rugby). This 
is formed by reaction of metal and boron in hydrogen 
at 1,400° C., and is either painted and sintered on a 
tantalum filament, or pressed, sintered, machmed 
and heated indirectly. It is activated at 1,600° C. 
and gives 1 amp./om." at 1,400° C., the d.o. and 
puleed emission being equal. No long-life teat 
information is yet available. 

Finally, P. О. Hawkins (Services Electronics 
Research Laboratory, Baldock) described an oxide 
cathode in which the normal disadvantages are over- 
come by applying the coating on the inner surface of 
& hollow box, and extracting the electrons through & 
small hole. From a hole 4 mm. diameter, spaced 


2 mm. from the anode, the current is very small 


below 920° C. At high temperatures the ourrent 
increases at first rapidly wrth voltage, and then 
` linearly and leas rapidly. It exceeded 50 m.a&mp. at 
an anode voltage ot б kV. at 1,230" C. This current 
if uniform over the hole would be 80 amp./am.*; but, 
in fact, the beam is found to be hollow, and the 
current for varying hole mze varies with the per- 
meter. The mechaniam is not understood. 

In discussion, Dr. D. Gabor suggested that Mr. 
Hawkins's cathode contains a plasma from which 
electrons em with high velocity, and the latter 
agreed that it not appear to contain an electron 
gas at the cathode temperature. Dr. P. N. Daykin 
asked whether n small holes would multiply the 
emission, and was told that this is so, giving an 
fi-fold multiplication until the hole spacing becomes 
of the order of the hole diameter. M. E. Haine said 
that the beam current density per unit solid angle 
haa a definite limit, во that & quotation of amp./om.! 
can be misleading. Ip reply to &-remark by Dr. 
O. Klemperer, Mr. Hawkins said that low-voltage 
measurements have nob been made. Questioned 
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about secondary emission, Mr. Watts said that the 
secondary-emission coefficient of lanthanum boride 
has not been measured. Mr. Beck said that his 
cathodes have a value 10 per cent higher than that 
for pure nickel, while Dr. Venema agreed that the 
value for the L cathode ів between 1: 0 and 1:5. Dr. 
Huber discussed with Dr. Venema the reason for the 
former's failure to obtain good emission from barium— 
aluminate tungsten mixtures contaming no additional 
reducing agent, and it appeared that the barnum 
content and the muntering temperature are the 
important factors. 


BRITISH WEED CONTROL 
CONFERENCE, 1954 


HE second British Weed Control Conference 
waa held at Harrogate during November 2—4 and 
was attended by four hundred delegates, including 
representatives from the British Colonies and most 
European countries. The Conference was organized 
on linee similar to those of the first one in 1953; 
that ів, the emphasis was on the technology of weed 
control rather than on the underlying fundamental 
principles. The papers were divided mto two broad 
classes, one concerned with general reviews of various 
aspects and the other with research reporta on 
individual topics. The general papers again fell into 
two groups: the first related to the problems of 
commercial application, the А of the aval- 
able spraying equipment, the rotation of weed-killers, 
sohemes for the approval of commercial products, 
and the legal aspects of spray damage; the second 
contained surveys of modern developments in 
the use of herbicides and the associated problems of 
the dispersal of weed seeds and the role of mechanical 
cultivation. 

Dr. W. G. Templeman (Jealott's Hil Research 
Station) reviewed the present position of herbicides 
m British agriculture. He pointed out that, although 
great advances have been made in the control of 
annual weeds in cereal crops, there still remain some 
relatively resistant and extremely important weeds, 
such as Avena fatua and Alopecurus agrestis, for 
which there are no adequate methods of control. He 
also emphasized that, while for many crops herbicidal 
applications are proving of great мош value, the 
position. is far less satisfactory for root crops and 
many horticultural . In the past, too much 
stress has been laid on the total eradication of the 
weeds, and in many instenoes a better approach 
would be an endeavour to inhibit growth through 
-the disorganization of the phymological processes. 
For example, 2,4,6-tribromophenylnitramine causes 
germinating seedlings to lose their capacity to react 
to tropic responses; but so far no compound with 
these characteristics has been discovered which is 
sufficiently selective. 

While agreeing that herbicidal applications are 
playing an important pert in British agricultural 
systems, Prof. Н. G. Sanders (University of Reading) 
nevertheless felt that there is some danger that 
effective cultivation is not being fully appreciated. 
He was of the opinion that the hoe does more than 
kill the weeds and that its use in many oiroum- 
stances is of direct benefit to the crop. 

The ization of weed control investigations 
sponsored by the United States Department of 
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Agriculture was outlined -by Dr..O. Warren Shaw 
(Beltsville, Maryland). Apart from the sareening -of 
new compounds and some fundamental and develop-. 
ment work at Beltsville, similar investigations are 
being oarried out in all parta of the United States 
direction of four regional oo- 
All this work in turn is linked with 
jects being undertaken by individual 
States. VBhas alas Outlined nonis oF khe» modern 
developments which are taking place, particularly in 
relation to the value of such new herbicides as 
2,8,6-trichlorobenzoio acid for the pre-emergence 
spraying of maize and sorghum, 2,4,5-trichlorophen- 
oxypropionio acid for the control of woody plante in 
ootton-growing areas, 2,2-dichloropropionic acid for 
the eradication of graminaceous species, and the 
likely value of phenyl-substituted ureas for the 
control of weeds in sugarcane, pineapples, asparagus 
and ly cotton. The other materials referred to 
included N-(1-naphthyl)phthalamic acid as a selective 
herbicide in cuocurbitaceous crops and 8-amino- 
1,2,4-triazole, which apart from its merit for 
jubfolisung Conon 46 Hkely BS find. a varist of usea 
as а herbicide. ° 
Ап, interesting new development in. selective weed 
control was described by Prof. R. L. Wain (Wye 
Qollege). In seeking to unravel the basic phymo- 
logical notions of substituted нант acids, 
evidence hag been obtamed of the B oxidation of 
c-phenoxyalkyloarboxylo acids. The alternation of 
biological activity with an imoreasing number of 
‘carbon atoms in the side-chain is only exhibited by 
some species. From these observations it is con- 
cluded: that some species do not contain enzyme 
systems capable of breaking down the original com- 
pound to the parent phenoxyaoetio acid. Thus, 
species which do not contain such enzyme systems 
will be resistant, while others which do will be 
susceptible. Pot and small-scale field experimenta 
have confirmed -this: conclusion, and among the 
susceptible species ‘kre many common weeds, such as 
Urtica urens; Chenopodium album, Sinapis arvensis 
and Cirsium arvense, while resistant crops embrace 
red and white clovers, parmips, celery, flax, maize, 
eto. ‘A survey of the biological activities of ү-рһеп- 
oxybutyric acids has also demonstrated that the 
position and number of methyl and chlorine atom 
` substitutions in the benzene ring alter the 
of the molecule, which in turn alter the selective 
action between species. It is therefore evident that, 
with the introduction of compounds with odd numbers 
of carbon atoms in the side-chain, the value of 
substituted phenoxyaoetic acids as selective herbicides 
will be extended to new ae 
Bir Edward Salisbury (Royal Botanic Garden, 
Kew) gave an &ooount of the mam factors relating 
to the i of weed рси under British con- 
ditions and the princi iw ament lea of 
-the introduction P of foreign 
poe as Oardaria d s were described. 
the initial introduction has taken place, the 
spread of the species is dependent upon a number 
of faótors. For example, Veromn4oa persica, which 
seeds very freely, has spread all over the country, 
whereas Veronica filiformis, which seeds but rarely 
because it is self-incompatible, is eren. ai local- 
ized in its distribution but may ita area 
in the locality through, vegetative propagation. In 
discussing the various agencies which lead to weed 
dispersal, it was poihted out that for birds the 


interval between ingestion and evacuation. varies- 
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between thirty minutes and three-hours or more, 
according to the species ; thus, the,rate of spread is. 
greater -where the seeds are readily taken by the 
larger birds, such as pigeons.- ‘Other aspects of seed 
dispersal by machinery and the laws governing 
injurious weed seeds and’ noxious weeds were dis- 
cussed. y by Е. Coleman (Cirencester) and 
J.. A. MoMilan (National Agricultural Advisory 
Bervice). 

The forty-six research reports presertted at the 
Conference were in & number of groups, 
of which the most important related to weed control 
in horticulture, grassland, legumes, oereals,. row 
and flax, while other aspects considered were. the 
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ouse experiments and field 
ication of woody species under 
temperate and tropical conditions. 
from the selective control of weeds in peas 
and cerrota, in other horticultural crops little progreas 
has been made in the development of compounds 
which are selective when applied as a post-amergence 
spray, and most of the oontributions bearing on. 
horticulture reviewed the merits and defeota of well- 
established practices. Н. A. Roberts (National 
Vegetable Research Station) discussed the problems 
connected with the use of pre-emergenoe techniques 
and thought that, for contact pre-emergence appli- 
cations, oil formulations containing pen Oro- 
phenol are of considerable promise. For the dontrol 
of dicotyledonous annual weeds in peas, dinitrosec- 
butylphenol is still the most widely used 
both in Great Britain and on the Oontinent of 
although H. I. Petersen (Denmark) stated 


аша The potential 
value of £sopropytphenyloarbamate and its 3-chloro- 
derivative for the selective elmmation of wild oats 
Un Pe оен bore T A ae 
e best degree of control has been obtained 

by sowing the oe the herbicides in the soil before 
oiu diu а uri E ые 

direct action of these materials on 

The papers on the elminstion of perennial weeds 
from illustrated the oomplexity of the 
problem, and the value of the ecological approeoh in 
relation to the use of herbicides was emphasized by 
M. Norman (Grassland Research Station) and 


Froier and H. Zienkiewioz (Sweden) 
use of mixtures of sodium dini 
sodium methylchlorophenoxyacetate in fibre flax, 
while W. Q. Connold and E. I. Prytheroh (National 
Agricultural Advisory Service) ‘commented on the 
value of sulphuric acid for the control of annual 
weeds in Brassica crope.. 

Of the papers dealing with weed control in aereas; 
there was much interest in the. contribution of Dr. 
P. Riepma (Holland), who described the resulta 
obtained when weed-free crops of autumn-sown' 
wheat and rye were sprayed with dinitroorthooresol 
at various times during-the winter. period. In many 


gains 
jook place at the four- to five- 
leaf stage of development. _ Dr. Riepms was of the 
opinion that these increases gould not be explained 
in terms of the nitrogen contained in the herbicide, 


9 


are 


December 25; 1954 


sincé the response was independent of the idv of 
available nitrogen ‘supp 

B. Andersen Кы; and Prof. B. Rademachér 
aerei E gave &ooounte. of -experiments which 
sought to correlate’ weather, ooriditions with the 
affecta of substituted phenoxyüoótio acids on cereals. 
J. D. Fryer and J. G.-Hfiott' (Oxford) and T. C. 


No. 4443 


Breese (Plant Protection,- Ltd.) were in general - 


agreement that, while wheat and barley cannot 
safely -be sprayed. until the plante reach the flve-leaf 
Stage te оош me to Chey Coe eave oy 
mnoxysostio acid 18.1 the one- to four-leaf 
ce: or perennial grasses the importance of the 
stage of Санети in relation to the timing of 
spray «рр waa illustrated in the contribution 
of R. B. L. Jeater (National Institute of Agricultural 
Botany), who described the complex inter-relation- 
ships between species, time of application and the 
abnormalities inüuoed in the flower primordia and 
inflorescences. 

Three papers were devoted to the means of oon- 

trolling Agropyron repens; 
. emphasis has been on sodium trichloroeoetate, while 
in Bweden, so Prof. H. Osvald and Dr. E. Aberg 
comparisons &re being made of sodium 
orate, sodium trichloroacetate and 2,2-dichloro- 
Pid) de acid. Dr. H. P. Allen (Plant Protection, 
described trials carried cut in Malaya with 
е йасап uresa for the eradication of lalang 
(Imperata cylindrica). Neither 3(3,4-dichlorophenyl)- 
1,1-dimethy] urea nor агаа) 1,1-dimethyl- 
urea resulted in complete control of this species 
unless the rates of application exceeded 80 Ib. per 
&cre.— On the whole, better results were achieved 
when the treatment consisted of sodium triahloro- 
acetate at 150—200 Ib. acre. 

Prof. G. E. Blackman (Oxford) outlined the pro- 
gramme of investigations being conducted in East 
Africa by Dr. б. W. Ivens (Colonial Insecticide 
Research Unit, Tanganyika) in conjunction with the 
Agricultural Research Counoil's Unit at Oxford. The 
man object ig to determine how far defoliants and 
arboricides can be used as means of eliminating 
teetee flies through vegetation control. Experiments 
have shown that aircraft applications of the n-butyl 
eater of 2,4,5-trichlorophenoxyacetio acid are capable 
of defoliating, or even killing, a range of trees and 
shrubs found in communities which provide habitats 
for important species of tsetse fly. Besides appli- 
cations from aircraft, other uses for such materials 
-are being studied, and there is some evidence from 
Uganda that in high forest species of valueless trees can 
be eliminated by spraying the base of the tree with 
a suitable formulation of an arboricide, such as 
2,4,5-trichlorophenoxyacetic acid. 


FEDERATION -OF MATHEMATICS 
' AND PHYSICS SOCIETIES OF 
` "YUGOSLAVIA 


ps . CONGRESS IN ZAGREB 


НЕ aocond:congresg of thie’ Federation of Mathe- 
matica and’ Physics Sodieties: of. Yugoslavia was 
hela in Zagreb dung Odtobar о more than six 
hundred. : Thé congress oonsjderéd 
ja Wide ange of pi но unanimous opinion 
“of all present, too wide a range—indicating, among 
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other matter, the growth of mathematics and physics 
in Yugoslavia. Some of tHe questions the congreas ex- 
„ amined were the teaching of mathematics and phymos 
in secondary schools; the teaching at universities ; 
and the organiration of research in mathematios and 
physics. Hight seasions were devoted to research 
papers on mathematics, and nine to papers from 
the fleld of physics: : 

The present writer, being concerned mostly with 
nuclear physics, oan give only в sample subject 
survey o. papers in that бөй. One should bear in 

Sud that thie ы tha fim iue du Who hisar- of 
Talana that refearch papers m physics were 
palate at a nation-wide reunion of physicist. 

together, a hundred and five research papers ш 
physics were given, fifty-seven ш the field of a article 
and nuclear physica, and forty-eight in optics, 
structure of arystals, geophysics, mathematical 
equipment, etc. A brief mention of the subjects of 
some of the papers in the fleld of nuoléar and particle 
physics will mdicate the range of interest. Theoretical 
research papers included one on the derivation of 
the nuclear forces from quantum fleld theory, 
one on ‘the selection rules in meson theory and 
another two with Coulomb excitation of nuclei. 
Two communications dealt with the measurement of 
cosmic rays underground. A series of papers was 
on nuclear : beta decay of carbon-14, 
decay schemes of opsium-133, cweium-134, tungsten- 
185, eto. Other topics considered were the angular 
distribution in beryllium-9 reactions with deuterons, 
Auger spectrum of thorium B, the poertive iclea 
purported to be acoompanymg the beta y of 
phoephorus-32, the duration of flsaion, oto. A number 
of papers dealt with neutron sources, neutron diffusion 
and calculations of distributions of neutron fluxes. 
The Stefan Institute of Ljubljana c AD on the 
construction of в mars spectrograph, Boshkovich 
Institute of Zagreb on the demgn of a cyclotron in 
the range of 20 MeV., and the Kidrich Institute of 
Belgrade on the functioning and improvement of the 
ion beam of a Cockoroft-Walton «coelerator of 
1:5 MeV. 

At the final plenary session the congress adopted 
в series of decisions to be b: t to the attention 
of the Yugoslav Government the general public. 
Those pertaining to physics stressed the necessity of 
developing research -in phywios at the universities 
and urged greater material support of the Phymos 
Department of the University of Belgrade. А 
systematic study was recommended for the develop- 
ment of physica in the country in the light of 
development of ita economy and the development of 
physics abroad. ially underlined was the 
necessity for a more development of physics 
research, with support for other branches of research 
m ce pl eng UE MEE 

There was considerable discussion, though 
no formal decision was taken, on the question of 
starting в central Yugoslav review of phymice. At 
the oo an opinion was exp: that since 
physics In Yugoslavia is in the process of standing 
on its own feet, there should be, from an organization 
point of view, greater autonomy and independenog 
of physics and mathematics activities in Yugo- 
slavia. This point of view wab reflected in the 
election of officers for the executive committee of 
the Federation, when Prof. G. Kurepa, a mathe- 
matician from Zagreb, was elected president, and 
Mr. A. Milojevich, a physicist’ from Belgrade, as 

secretary for physica. - Stavan DEDIJER 
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ASSOCIATION ОЕ SCHOOL 
NATURAL HISTORY ‘SOCIETIES 
|» ANNUAL EXHIBITION, 1954 


HE annual exhibition of the Association of 

School Natural Societies was held m 
London at the British Museum (Natural History) on 
А November 6. The mam oontribution this year 
‘wes made by member schools, one-third of which 
exhibited ; this was a larger proportion than hitherto 
and resulted in the weldome criticism that the supply 
of ‘bench space was too limited. 

In spite of the lateness in the year, a wide variety 
of lrving material was exhibited. А oolleotion of 
freahwater gastropods by Oundle School admirably 
illustrated the importance of accurate identification 
in limnological work. Bish айшә, College had 
reconstructed with living t from а 
derelict railway aiding, and B Pe Paul's ool, London, 
displayed living- to illustrate & genetical 
investigation of thetahaker mutant in mice. Next 
year the London exhibition will be held in mid- 
4 eset It is hoped that this will encourage schools 

even more living material. 
it was impracticable to bring li gpeci- 
mens, most sohoola had brought preserved ones. 
University College School, London, filled a long bench 
with illustrating the littoral biology of 
Skokhohn, while Haileybury and Service 
College displayed a collection of the butterflies of 


Lord Wandsworth en Hampshire, showed в speci- 
. men of the water ich i 

new record for the vioe-oounty of North Hampshire. 
Further ‘new records’ were exhibrted by naturaliste 
of Kimbolton School who, in their survey of an over- 
grown Huntingdonshire orchard, have added seven 


and Ornithogaluem nutans, to their county flora. 

Many schools made good use of charts, diagrams 
and photogra e to illustrate ther work. Those 
exhibited by ` ‘a Stortford Oollege—on starling 
ringing, ee or visible migration and other 
ornithological problems—were exoeptional for oom- 
bming complexity with clarity, many being three- 
dimensional. Dulwich College and Reading School 
also provided well-documented accounta of their 
surveys. - Ап interesting item was the 16-mm. colour 
film of the emergence, from the pupa, of a hornet 
Glearwing moth, filmed by a member of Oundle 
“School. Several schools demonstrated techniques 
which they had found useful, such as the plant- 
recording scheme shown by Uppingham School, and 
a method of mounting seaweeds demonstrated by 
Orange Hill Girls’ Grammar School, Middlesex. 

In addition to exhibita by member schools, thre 


were displays by the Botanioal Society of the British- 


Tales, the British Naturalists’ Association, the School 
Nature Study Union, the Universities Federation for 
Animal Welfare and several organizations connected 
with the British Museum (Natural History). = 
-The increase in the number and size of exhibits 
feoeived this year m an enoouraging sign for the 


Association. Yet there are many members whose. 


distance from London-is such that they cannot 
attend. It is difficult for them, particularly if they 
, are boarding sahools, eo lire ee 
London; there is usually no possibility of being away 
from school overnight. For the benefit of its more 
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{ ‘distant members, the Association " plans io hold an 


additional exhibition in Leioestaér™ next., year. This 
should be within easy reach of schools situated in the 
Midlands and Northern England. О. N. Bisuoe 





. FINANCIAL EFFECT OF LABOUR 


TURNOVER 


Research Board of the Faculty of Commerce 
and Social Seieno&, University of Birmingham, 
has lished в further monograph in ita series of 
“8 in Economice and Bociety", this latest being 
on **The Financial Effect of Labour Turnover", by Dr. 
F. T. Peeroe*. The monograph, which is a mimeo- 
graphed production, can be divided conveniently into 
three sections. The firat section, of sixty pages, 
reviews many vanante of the analytical definition of of 
"labour turnover’ and ita complement ‘labour 
stability’. Not unnaturally, the author concludes 
that the definition adopted by the Bi 
School is to be preferred. This defines the rate of 
turnover’ as the number of employees who leave in a 
given period and have to be replaced expreased as a 
ey tage of the average number employed during 
period 
It should be pointed out that the rate во defined 
confuses current trends with the past economic 
fortunes of the employing company. A number of 
recent surveys (including "one carried out by the 
Birmingham School) have established that the rate 
of labour wastage drminiahes as length of service 
increases. If F(t) is the proportion of an entrant 
group remaining in employment after ¢ years service, 
if the rate of wastage ọ(i) is defined (by analogy with 
the demographer’s ‘force of mortality’) by 


He) = — 3 log P) 
РЕ К erasers BASE 
during the year j, then the rate of labour turnover 
for the year z, to a first approximation, may be 
written : 
Eme Fit (f + 4) eo + ф) 
Ene Pig 


Clearly the numbers ng+ depend only upon past 
history and have no bearing upon current man-power 
problems. Equally clearly the formula will yield 
different rates of turnover for firms with identical 
rates of wastage but varying in their rates of growth 
or decay. This confusion of past and present makés 
it difficult to find any useful meaning for the 
calculated rate. 

The second and largest section, which occupies the 
next hundred and ten pages, is an essay in accounting. 
A preli chapter outlines the theoretical 
approach and is followed by two detailed case studies. 
This section оопяійёгв the effect on profite of the 
elimination of ali labour wastage, and of all those 
extra charges which are incurred by management (for 
example, reserves of labour) in order to keep pro- 
duction flowing im spite of constant change im the 
labour force. A given output yields a gross profit 

of £P and requires N man-hours of ‘direct’ 
labour.. If al] workers had been experiehoed men, 
the same output would have required № — | man- ` 

* The. Finapolel Lore cis mene ra Eun Frank T. 
OE ED ite A Sen) Рр. S28; 1954. 15s. 
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hours. The differenoe is due to the lower output of 
recruits during their first 21 weeks of employment. 
The ‘ineffective’ i hours are a fraction IJ(N —1) of 
the notional ‘effective’ time worked. The oon- 
sequential loas of profit is assumed to be £Pl/(N —I). 
The computation of ‘meffectrve’ time resta upon в 
comparison of the pieoe-work earnings of recruite 
and experienced workers. The additional oost of 
‘indirect’ labour is also estimated. 

The value of these painstaking cage-studies 18 
difficult to assess. The author has made a courageous 
attempt to provide a theorefical basis for his pro- 
cedures, but the information he needs is just not 
available. Consequently, he is forced into numerous 
assumptions, particularly of lmearity, that seam quite 
unreal. Moreover, the initial assumption of zero 
wastage в quite unattamable, except perhaps for 
wolated casea of very amall concerns. Can it 
be said that we are measurmg the financial effect of 
labour turnover if we compare the actual outcome of 
& year's trading with what might have happened if 
the impoesible had been achieved ? The last, and 
shortest, section ig an excellent summary of the 
remainder of the book. H. S1iroooxk 
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SWEATING MECHANISM IN THE 
DOMESTIC BUFFALO 


By Dr. E. S. E. HAFEZ and M. M. SHAFEI 
Faculty of Agriculture, Calro University 


ATER evaporation from the surface of tho skin 

is the major factor in thermal regulation in 
mammals. Water comes to the surface as insensible 
perspiration, which is & physical process, and as 
sensible perspiration or sweating, which is a physio- 
logical process affected by the miucroanatomy, 
histology and surface area of sweat glands, as woll 
as the blood and nerve supply of the gland. 

We have investigated, by histological methodx, the 
sweating mechanism in the domestic buffalo. Skin 
specimens from sixteen different regions of the body 
of three adult male buffaloes have been examuned. 
Bouin's Яша was used for fixation and terpineol for 
clearing. Embeddmg was carried out under a 


vacuum of 67 om. mercury using paraffin wax 
(m.p. 50° С.). Вега] sections were cut at 25 u and 


stained by Delafield’s hamatoxylm and 1 per cent 
aqueous өовш. 


y Mte ed с 
p, ч. 


Bucoesgive stages in the formation and intraluminal transformation process of the secretion of sweat glands m the 


buffalo (x 250) 


(a) Fires formation of the oytoplasmio proirumons from the 


ерее] cells 
(b) Glob attached to ths cells 
(e) Obams of the globular protromons 


(d) Detached globules ted m the lumen 
(f) A gel-like S cecus gras ТА) the glandular 
epithelium fs sunilar to (а) 





Fig. £z. pes ve pig dar 
Кай шмш. E ue 


in buffaloes ( x 
ie tea e nes 


else li with 


ИО са MEE 
and convoluted, and the duct is twisted ab its attach- 
ment to the body. The blood supply of the gland is 
very poor. The body wall is composed of two struc- 
tures: an outer m and an inner layer 
of glandular epithelium. The gland showed two types 
леш In the first, a typical apocrine type, 

the glandular epithelium was made up of columnar 
epithelial cells with spherical nuclei and cytoplasmic 
protrusions at the арык реше. The lumen of the 
gland contained a le material which varied 
in form from separate globular pieces to homogeneous 
gel-like regions (Fig. EUR In the seoond type, the 
glandular epithelial cells were cubical or flattenéd, 
with small nuolei, the gland lumen was often empty 
and some glands contained a fine precipitated sub- 
stance (Fig. 2). ' 
lands were observed in the same 
the apocrine form predominated. 
It would appear that the apocrine glands in the 
buffalo have only one phase in different stages, and 
that this stage of secretion is merely preparatory 
to the ensuing phase. The hypothesis of intraluminal 
transformation from coarse granules to a ftuid-like 
варна die pue теа. The rmiocroanatomy of 
ay bo involved in determining the 
substance and may affect the ex- 
ion of sweat. In the buffalo, the twisted duct 
ys the emptying of the sacular body ; this may 
"indies bade: Grea idi interferes with the 
elaboration of sweat substance. 

Further work is needed to correlate these histo- 
- logical findings with the physiological background of 
the sweating mechanism. The chloride concentration 


in bovine skin will be important in determining the 
nature of insensible perspiration often observed in 
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oertain body regions such as the base of the ear, 
lateral and ventral neck, axilla and grom.  Geo- 
graphical locality of the animal wil probably also 
affect the sweating mechanism. 

This work was carried out at the Animal Breeding 
Research Farm and the Agricultural Zoology Depart- 
ment, Cairo. Thanks are due to Prof. A. L. Badreldin 
for his encouragement and suggestions. Work 18 
still in progreas and detailed results will appear 
elsewhere. [Aug. 2. 
1 Findley, J. D., and Yang, §. H., J. Agrio. Sei, 40, 126 (1950). 
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DIGESTIBILITY OF A SAMPLE OF 
PASTURE GRASS BY CALVES 


By D. G. ARMSTRONG, T. R. PRESTON 
and R. H. ARMSTRONG 
School of Agriculture, King's College, University of Durham 


HE possibility of rearing calves on pasture grass 

from an early age has recently received a oon- 
siderable amount of attention in Great Britam. The 
method, which possesses certain economic advantages, 
has been common practice in New Zealand for a 
number of years. 

Relatively little information exista concerning the 
utilization of grass by calves. Conrad and oo-workerg!, 
in & study of the effect of ramen inoculations on the 
digestibility of roughage by young calves, determined 
the digestibility of lawn clrppings, and one of us 
(Preston, unpublished results) has obtained pre- 

figures using fmoal index techniques with 
the grazing animal. In view of the lunited obeerva- 
tions available and the need for confirming ooefficiente 
of digestibility obtained by fecal index methods, ib 
was decided to determine the digestibility of & ч 
of pasture grass by calves aged 10-12 weeks. 
Wow ir tho material Deng fel ih the Seah oan. 
dition, the oold-storege technique developed by 
Raymond e£ al." was used. 

A uniform sample of herbage from a long-estab- 
lished ley was cut on May 25 ab the pre-flowering 
stage. Botanical analysis showed it to contain 91-9 
рег cent of grass and 5-7 per oent of clover. Аосог- 
ately weighed quantities of the herbage (15 Ib. or 
20 Ib.) were placed in sacks, which were immediately 
frozen and cold-stored at 0—5° F. The above amounta 
were estimated to provide & daily intake of 8 Ib. or of 
4 Ib. of dry matter. As every ten sacks were filled, & 
200-gm. sample was taken for dry -matber determination 
and for the provision of a representative a 

Four unrelated Ayrshire male calves 
from birth on pasture, and 84 gal. of milk were put 
into metabolism crates at the age of nine weeks. 
Feces were collected in rubber bags, the and 
harness being based upon a design supplied by Dr. 
K. L. Blaxter. During the experimental period, 
which comprised a 10-day preliminary and a 10-day 
collection period, each animal received the contents 
of one sack of herbage daily. Oalves 1, 3 and 4 were 
fed 15-Ib. quantities ; celf 2, by reason of ita greater 
live weight, was fed 20 lb. Feeding times were 9.0 
am., пала крш eu dun With the 
first and last feed of each day, a gelatine capsule 
containing 2 gm. chromium oxide (Ст,О,) was given. 
When first fed the frozen grass, ові 3 sooured badly, 
but quickly recovered following the admmmuutration 
of 20 mgm. of aureomyom on three consecutive days. 
The remaining calves were dosed simultaneously. 
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The large weights of fæces voided necessitated the 
bags being changed twice daily. The weights of 
fæces were determined by weighing the bags prior to, 
and immediately after, ume. After the contents of 
each bag had been thoroughly mixed, duplicate 
80—100 gm. samples for dry matter were weighed on 
to tared pieces of grease-proofed paper and thinly 

by means of a spetula to ensure efficient 

. The papers were dried to constant weight in 
a ‘Unitherm’ oven at 100° О. Using this technique, 
agreement between duplicates was invariably excel- 
lent. Aliquota of the fresh fæces (10 per cant by 
weight) were transferred to waxed cartons and kept 
in cold storage until the and of the trial, when they 
were bulked to provide representative samples. 

The representative samples of wet бвоев were 
treated as follows: 150 gm. was intimately mixed 
with approximately 100 gm. water in & ‘Magimix’ 
blendor, and a&ocurately weighed quantities of the 
resulting suspension were analysed for dry matter, 
nitrogen and ‘maocerate crude fibre’*. The remainders 
of the bulked samples were oven-dried at 60° O. for 
48 hr., ground afterwards analysed for residual 
moisture, ash, ether extract and crude fibre, by the 
conventional methods. All les were further 
analysed for lignin by the method of Norman and 
Jenkins as modified by Common‘, and for cellulose 
by the method of Norman and Jenkins’. Chromium 
oxide was determined according to the procedure of 
Schûrch, Lloyd and Crampton‘. 

Tahle 1. ANALYSIS OF Geiss AED THE DigEEMBILETY ÜOOEPFICUMGFTE 
t DETERXINZD FOR Олти 


Caf 
1 





The analysis of the grae and the digestibility 
coefficients determined are shown in Table 1. While, 
in general, the digestibility coefficients for calves 1, 
2 and 4 show satisfactory agreement, the values 
obtained for oalf 8 are consistently higher. The high 
digestibility of the organio matter and of the cellulose 
fraction in i , and the relatively low value 
for the apparent digestibility of protein, are note- 
worthy features of the resulte. Lignin is clearly 
almost indigestible. 


TALE 2 CHROMIUM Охри BO300YNAY 






Weight recovered tn fæces (gm.) 


. Mean 
Weight fed peroentage 
dm)" | curi Laur. 
40 00* 41-10 | 40°78 | 3899 | 42:70 | 102 3041 93 


* The capsules wore guaranteed to contam $ gm. ehromtum omde 
with a maximum variance of 3 per cent. 

From the resulte shown in Table 2, ib oan be seen 
that, with perhaps the exoeption of calf 4, the 
recovery of chromium oxide in the fmoes has been 
very satisfactory. 

It has aready been noted that only one of the 
calves (oalf 2) received the higher intake of 20 Ib. a 
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day throughout the experimental period. Before the 
conclusion of the collection period, calf 3 was clearly 
capable of eating more than the 15 Ib. offered. That 
this ing may have been responsible for the 
more efficient digestion of the grass by this animal 
is suggested by the work of Mitchell et al.7, who, in 

i ta with steera, showed that the digest- 
ibility of dry matter in a ration increased as the level 
of feed was reduced. 

Perhaps the outstanding feature of the resulta ів 
the very high digestibility of dry matter in the fresh 
herbage. The coefficients of digestibility for cellulose 
are even higher. Figures of this magnitude can only 
reflect an advanced development of the rumen, 
which is surprising considering the age of the calves. 
It will ba recalled, however, that the calves had been 
reared on grass from birth, during which period 
live-weight gains of up to 1 lb. a day were made, 
and certainly their a denoted good paunch 
development. It ahoi be added that similar values 
for dry matter and cellulose digestibility, namely, 
72.0 per cent and 82-0 per cent, were obtained by 
Oonrad et al.) during the course of feeding freshly cut 
lawn olippings to nine-week old calves. 

The tively low apparent digestibility of the 
protein is difficult to account for in view of the high 
coefficients obtained for dry matter. It may be that 
they result from the excretion of considerable 
quantities: of metabolio nitrogen in the fæces. 
Blaxter and Wood! have quoted a value of 2 gm. 
metabolic fecal nitrogen рег 100 gm. dry matter 
exoreted, for very young oalves; and if this factor 
is used to correct the values for nitrogen excretion, 
the mean true digestibility coefficient of the protem 
is found to be 82-9 per cent. 

The satisfactory recovery of chromium oxide 
obtained in this instance would appear to justify the 
use of this substance as a reference material for 
indirect digestibility studies with calves. 

In studies on the digestibility of herbage, Raymond 
et al.’ have calculated a regression equation for sheep 
which relates organic matter digestibility with (1) 
macerate crude fibre content in fæces (y = 08-49 — 
0.6582 u, where y is digestibility of organic matter and 
u ів per cent macerate crude flbre in fæces on an 
arganic matter basis), and (2) nitrogen in fæces 
(y == 44-85 + 7-047 v, where v is per cent nitrogen 
in foes on an organic matter basis). Applying 
regressions 1 and 2 to the results obtained m the 

i the mean calculated digest- 
ients for organic matter are 78-69 and 

i These values oompare favour- 


pasture. А 
We wish to thank Мг. G. А. Cragghill for his 
assistance in the investigation. [Bept. 24. 


Sae e Hibba, J. ie Pounden, W D., and Sutton, T. 8., 
вары ; WE p^ D. A. and Caukwell, 

.Е., .M, V. G., J. Brit. Grass- 

Зое., 4, 111 (1940). 
* Raymond, W. F., Harris, G. H., and Harker, V. G., J. Brit. Grassland 
Зое., В, 301 (1953). "s ө 

* Boe Thomas, B., and Armstrong, D. G., J. Agric, Sol , 30. 335 (1949). 
* Norman, A. G., and Jenkins, B. FL, Biochem. J., $7, 818 (1933). 
А. F., Idoyd, L. H., and Orampton, B. W., J. Nur, 41, 


. 8., MoClure, F. de rwr T; 
J. В. and Morris, Н. P., J. Agric. Rss., 45, 163 (1031). 
‚ М. А. J. Nutr., 5, 29 (1951). 
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LETTERS TO THE EDITORS. 


Jor opinions 3 
Мо тонге ia taken Uf anonymous comemamioaticns ` 


» 


Direction of’ Polarization of Proton Spin 
produced by Elastic Scattering 


:ВмАлмв of high-energy protons with;spin polarization , 
roduoed by agattering unpolarized protons from 

дорой," ‘ I£ the protons are bcattered Е. the 
polarization is considerably larger than if the goetter- 
ing occurs by inelastic ргосеввев*. A theoretical 
ушан пзш Dn ee кщ Mn 
others‘, which demonstrates that the polarization of 
the elastically soattared beam may be accounted for 
88 & consequence of the spin orbit-coupling postulated 
S denuo ehel E Mayer and Jenbete This 
hypothesis Ue жанс В the magnitude of the 
observed po tion, and in addition predicte the 
direction of the polarization. In particular, if the 
soattering is to the right at small angles, this hypo- 
theais requires the predominant spin direction to be 
downward. - 

The object of the proset experiment was to 
шини PE E E uda 
. experiments. The measurement depended on know- 
ledge of the polarization resulting from interference 
of the energy-levels involved in the elastic 
‘of protans on helium in the energy region I-15 MeV. 
fea Бо М on data for this reactian, Criteh- 
fleld:'and Dodder! have evaluated the phase shifts. 
In fact, two tations of the date were found, 
for Tom of which the 'P phase 


pasted ita а A iia 


Spalato wore taversed, AIR tho 
other solution they were normal. 
-Interference of the states of the 
doublet produces & polarization of 
the scattered protons. Heusink- 
veld and Freier’ observed the 
second scattering asymmetry re- 
sulting from this polarisation, and 
“^ by ita magnitude at а given energy .. 
were able to conclude that the 
P-state is an inverted doublet. 
This information allows one in 
le to determine the spm 
' direction of а beam of polar- 
ixed AME by a similar experi- 


= the present investigation, & 
485-MeV. 60 per оер po 
proton beam was produced in 
the cyclotron by scattering elast- 


beryllium 
target. The polarization of tbe 
emergent proton beam was de- 
e termined in the usual way, by 
measuring the asymmetry of elas- 
tio scattering from beryllium at 10 20 
the same angle, namely, 14°. Then 
the protons were alowed down by 
pesung through & иссен. of 


CALCULATED CROSS-SECTION INTEGRATED 
OVER APPROPRIATE SOLID rs 


Fig. 2 Heltum elastic 
The crom-section for 


NATURE 


. were 
various low energies in the region 0—20 MeV. were then 


from phase shifts, and 


the croas-sectaona 
right. Tor tho case af protons 60 per 
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The protons of 
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lig элаз still to be polarized’. 


collimated carefully. Next they entered a scattering 
chamber filled with helium at atmospheric preasure 
(see Fig. 1). Nuclear emulsions (Ilford #1) were placed 
to right and left in the scattering chamber in such a 
way that protons scattered by the collimating system 
could not reach them, and in such в way that protons 
scattered in the horizontal plane by helium and at 
+ 90° to the beam entered the emulsion in a direction 
normal to the surface. 

There were appréximately 30,000 high-energy 
protons arriving per second at the copper attenuator. 
The flux, however, was drastically reduced by scatter- 


Vülgreh noe yds ua wal асат 
the estimated slow-proton flux and with the elastic 
soattering cross-section of helium. 

From the direction in which a scattered proton 
enters the emulaion and from ita energy as determined 
by ita range in the emulsion, one computes the energy 
of the proton before scattering. Only those events 
are accepted for measurement in which the proton 
enters the emulsion within 45? of the normal to the 
surface of the emulsion. At’ +, approximately 
fifty events have been found. In Fig. 2 the number 
of events is plotted against the moident energy oom- 

for the scattered proton. 

For comparison we have calculated the 
helium croas-sections for a proton оеш peu 
with spin down, for scattering to right and to left, 
as a function of energy and angle using the phase 
shifts at present available. The differential croes- 
sections have been integrated over the solid angle of 





to energy-attennated 
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Fert arias and oorrected for the fact that the 
t beam is 60 per cent polarized. The resultant 
cross-sections, plotted in Fig. 3, show right scattering 
stronger than left near 8 MeV., and at 
7~11 MeV. right scattering weaker than left 
1f, on the other hand, the incident beam were assumed 
рас ош о скен о и К: 3 
for scattering bo left and right would be 


interchanged. 

The results in Fig. 2 show, however, & behaviour 
similar to the curves of Fig. 3, within the large 
atatistioal errors. Consequently we reach the tente- 
helium is polarized with spin down. 

We now return to a consideration of the first 
first scattering, in the cyclotron, was to the right, 
for which, for an attractive potential, Z is directed 
downward. 

But the tentative conclusion allowed by the 
foregoing evidence is that the spin of the right 
scattered beam is downward, that is, parallel to Г. 
Then the elastic scattering is stronger at small angles 


г gpin parallel to L, in agreement with the 
vea du quu Lot Mesum SIC 
coupling effective in nuclear shell structure. 

We hope to publish soon a more detailed discussion 
of this experiment, including better statistics of the 
scattering eventa. We are grateful to Robert March 
for help m plate and to Dr. Frank Solmits, 
who helped in the caloulation of the cross-sections 
in Fig. 2. 

This in tion was ried by а joint pro- 

and the 


xc nie e Office of Naval Research 
.B. Atomic Energy Oommission. 


L. MABSHALL 
J. MABSHALL 
Institute for Nuclear Studies, 
University of Chicago, 
Chicago, Illinois. 
Nov. lv 
Or e. Hom асат тс Eisin, Biar Шой НЕШ; 
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"MN Cheinisorption on Metals 


Tum ‘criterion for chemisorption on metals is the 
occurrence of ah electron switch, the resulting com- Р 
plex having. a jle: moment orientated vertically 
to-the surface. _ ‘method of contact potentials 
has. been employed to evaluate the magnitude of 
the change in work function of the surface as а result 
of chamisorption, and recently the vibrating oon- 
denser method has been used for the same purpose. 
There are some disadvantages attached to these 
methods. In the former, thermsl radiation from the 
emitter may alter the composition of the chemisorbed 
layer on the cold surface ; in thé latter, the presence 
of в large amount of metal and the assumption that 
only parte of the system are affected by the intro- 
сагаа оаа militate against the exact de- 


termination of dipole-moment surf&oe-coverage 
(2,8) relationship. 
We have recently explored the potentialities 


inherent in the determination df this relationship by 
photoelectric methods. The method pend: e oh 
i in measuring the -current produ on 
piece Ж rmed metallic mirror with 
ultra-violet light of Suita blê wave-lengths trans- 
mitted through a quartz window. From the adsorp- 
tion isotherms it is possible to evaluate the coverage 
as a fonction of dosage and to make simultaneous 
measurements of the photo-currents. Some values 
for the change in work-function potential are given 
for Ө = 1 in Table 1. ` 


Table 1 I У 
Surface Ta—H Ta—00 Fe—H Fe—00 00—Н 00—00 Ni—H 


vola +048 —0-67 —039 —1-5 —00$ —03z7 -—012 


Of great interest is the fact that the curve of 
dy surface coverage (0) is not linear over 
the le range of coverage but shows & curvature 
at the commencement. In E 
Fig. 1, when 0 is to or greater 
is а falling off ae of the apparent dipole 
moment, thus providing additional support to the 
view, based upon experimental determination of the 
adsorption isotherms and on heats of adsorption, that 
at least in many cases of chemisorption the bond- 

between adsorbate and adsorbent is not 
constant but changes as the electron density in the 
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metal surface undergoes changes as a result of 
ohemisorption. ө р 

It is hoped to publish a more detailed account of 
the method shortly. à : 











Transition Temperature of Polymethyl 
Methacrylate at ‘Ultrasonic Frequencies 


Porsa method measurements by Krishnamurthi 
and Sastry! and Melchor and Petrauskas*, of the 
variation of ultrasonic velocities with temperature 
for polymethyl methgorylate (‘Perspex’), showed that 
the transition temperature was independent of fre- 
qe oTo Mo.[a.. Protaman’, using an optical 

i ion method, found that the transition point 
for ‘Plexiglas LI’ (unplasticized i 
68° О. at 3 Mo./s. to 49° О. at 11 Mo.js. The authors - 
claim an accuracy of + 1 per cent for their resulta, 
which are shown in Fig. 1, together with some of my 
own resulta. The following comments sre made on 
these resulta. А 

^ .(a) Results on different samples of commercial 
io materials are likely to vary. This has reoently Deh Аср t polymethyl r cada Maios 
pointed out in low-frequency work on - f d 

methyl methacrylate by Deutech, Hoff and ish‘. the observed temperature in the surrounding liquid 

Heating may also cause irreversiblé changes in plastio would not be the trus sample temperature. Protaman 

materials. . ; does not state the energy used, but he mentions that 

(b) Profxman’s* velocity results differ from 500-1,000 volta (radio-frequency) were applied to the 


Absorpéion (db. /om.) 











ultrasonic energy could have been transmitted into temperature with frequency. A further poasible error, 
the sample. This would cause internal heating, and if sho tranedacer wii iall ad high Guay жал nod. 
may have been that ultrasonic waves were trans- 
mitted into the oil-bath from the sample. If this 
occurred, then the light beam would have been 
diffracted in the liquid as well as the solid. Willard’, 





ture. 

(c) The slopes of the curves obtained by Krishna- 
murthi! and Melchor* are similar, but the transition 
temperatures differ by approximately 14° О. Melchor 
pointa out that the determination of this transition 
: to withi : 


po 
methacrylate, ab temperatures above 60°C. and 
frequencies greater than 1 Мо./в: Fig. 2 shows results 
obtained by Melchor and myself (accuracy + 1 db.) 
for the variation of absorption with temperature at 
cies leas than 2 Mc./s.- "s 
(d) The рове method has been greatly improved 
- by Mason’, and it would be i І а e 

pulse i ta on polymethyl methacrylate using 
this method. — 

(e) Fig. 1 shows my velocity rneesureménis for 
polymethyl methacrylate plotted against temperature 
at frequencies leas than 1 Mo.|s. These resulta were 
obtained using a low-power (lees than 1 ‘watt) oon- 
tinuous-wave phase method’. The abeclute socuracy 
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„of this method is not as good aa the attainable aocur- 
acy of the optical diffraction or pulse method, 
ly for materials the acoustic impedances 
of which differ appreciably from those far water or 
oil, but the low Sermon at high temperatures at 
lees than 1 Mo./s. is not а source of error. The velocity 
resulta at 850 and 750 ko./s.. are not significantly 
different, and the transition temperature over a 
series of runs varied-between 66° and 71? С. These 
results are similar to those obtained by Melchor* and 
by Krishnamurthi!. , 
P. Hirra 
Research Department, ia 
British Nylon Spinners, Ltd., ; 
Pontypool, Oct. 21. 
1 Krishnamurthi, ML, and Basiry, Stvaram!, Nefwre, 174, 132 (1054). 
1 жасык, T. L, and Ренеа A. e, Indust. ng. Chom, 44. 716 


* Protaman, T. F., J. Wee 20, 627 (1040). 
. and Reddish, W., J. Pol. Зоб, 13, 565 


"Наем, P. Brit. J. App. Phys, 1, 25% (1050). 


Low-temperature Sintering of Titanium 
Di de for Ceramic itors 


Tum im tions oerried out by  Berberich!, 
Van Hippel! and Wainer? and their associates on 
titanium dioxide point to oertain optimum firing 
conditions. In particular, a tenipersture of 1,850° C. 
is found to be suitable for obtaining most of the 
desirable electrical characteristics. Among these 
characteristics may be specially mentioned low water 
absorption, high permittivity, high insulation reeist- 
ance and low loss-angle. From known values of 
the two principal permittivities of the single crystal 
of rutile, the permittivity for randomly oriented 

| rutile would be about 114. The values of 
the reported in. the literature vary from 
96 to 100, and water absorption is known to be about 
0-1 per cent. The rutile form of titanium dioxide 


used. in their Was by calcining 
commercial titanium di probably of the 
anantase type, at 1,350° C. 


In some experimenta carried out at the 
National Physical Laboratory of India on a particular 
brand of commercial quality of titanium dioxide 
bearing the trade name ''Rutiox CR” (Kronos), it 
has been ible to obtain ceramic bodies with 
excellent dielectric ies when fired at tem- 
peratures as low as 1,100? C. in electric furnaces. It 
was not found necessary to calaine the material 
and a straight firing schedule was adopted which 
gave well-sintered bodies. The neutral atmosphere 
of the electric furnace and the partially reducing 
furnace gave identical resulte. 


when fred over a range of temperatures from 1,100° 
to 1,400° C 

X-ray diffraction studios and the density measure- 
ments showed that the raw material waa of the rutile 
Measurements кч microscope of 


edges sharp, indi 
шк шл pam А, 

in these particle sizes, by chamical processes and not 
by grinding oaloined material. 
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Some typical values obtained with bodies prepared 
:вв stated above are: water absorption, 0-01 per 
оеп ; , 110. 

1% would appear ' that the low sintering tempera- 
tures, ooupléd with good electrical properties, are 
due to the rutile arystalline form and the finely 
divided active state of the titanium dioxide used. 

Fuller details of the ехрегппепів will be reported 
elsewhere. We are indebted to Sir К. B. Krishnan 
for hig &dvioe and guidance. 

T. V. RAMAMURTI 
C. V. GANAPATHY 


Natianal Physical Laboratory of India, 
New Delhi, 12. ` 
Oct. 21. 


3, . 
t Von Hippel, A, « al, Indust. end Fug. Chem, 88, 1007 (1040). 
* Wainer, Н, Treas. Electrochem. Soc., 80, reprink 3 (1946). 


rization Reactions occurring during 
Dinitrophenylation of «-, В- and o-Amino- 
acids with Sanger's Reagent 


Момынноов papers have been published concerning 
the identifloation and determination of amino-acids 
by the dimitrophenylation method introduced by 
Sanger!. We are not aware, however, of any indica- 
tions in the literature about -the oocurrenoe of 
polymerization reactions during dinitrophenylation. 
In an attempt to work out a procedure for the quant- 
itative determination of minute amounts of s-anino- 
caproic acid and ita linear oligomers, we have found 
that such po tion reactions do occur. Similar 
results have been found during dinitrophenylation of 
other o-amino-acids and of glycine and f-alanme. 
Since these mide-reeotions may lead to complications 
in investigations on the separation and determination 
of dinitrophenyl amino-acids in general, it seams useful 
to communicate these facta briefly. 

Dinitrophenylations were carried out by Sanger’s 
method}, 1-fluoro-2,4-dinitrobenrzene in aqueous 
ethanol in presence of sodium bicarbonate. 
Isolated products ae well as samples of reaction mix- 
tures were analysed by chro by on paper 
strips using & descending technique (see Table 1). 
Since pure «-aminooeproio acid and the nearly pure 
i 6 ы a EA 

hic spots of the corresponding 
атры henyl derivatives could be easily identified. 
With eluent used, Rp-values decrease with in- 
creasing molecular weight (Table 1). The purity of 
Gur staples or ахаесергоіо anl wee. moed Pr 
chromatography of aminocaproic acid ва su 
(method worked out by van der Want’, alightly 
modified). 

From a mixture of initial composition 0-75 m.mol. 
e-aminocaproic acid, about an equimolecular amount 
of flucrodmitrobenrene and 1:6 m.mol. sodium bi- 
carbonate in 10 ml. aqueous ethanol (25 per cant of 
water), reacting at room temperature, samples were 
taken аф successive intervals. Each sample served 
to place ten spots (of 10 Ш. each) on a chromato- 


graphic strip. Depending upon the duration of 
reaction, one or more additional spote a on 
the eluted chromatograms besides the spot 
of dinitrophenyl-aminooeproio acid. their 


Br-valuca alaiye o thai of is Taibon thoes pots 
could be identifled as the dimer, trimer and so on. 


' ponents fluorodinitro 


+ 
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Table 1. POLYMERILATION PRODUCTS PRODUCED DURIXG DOUTRO- 
PHEAYLATIOE OF THE MONOMERS AND ТИШЕ RELATIVE RP-YALUNS 
CRF-VALUBS OF TSR CORRESPONDING 


Chroma togra) soaked m 01H otrie 
Ey оп (Guinea 0 


FEET ( 15 t 
tad Ксю» (b p. 100 100-140" Q) fn the volume propartons 











* Only found onoe 
eynihegsed by a method no} mon 


in a dint 


This proves that polymerization occurs during the 
dinitrophenylation reaction. 


Misting’ ihe: agents And айнан prodita (in. 
aluding the uota of other side-reactions known 
to ooour, dinitrophenol, dinitrophenetol) in 


v&rious oombinations &nd examining the produote 
eventually obtained, we found that at least the oom- 
benzene, aminocaproic acid (and 
dinitrophenyl-aminoceproio acid) must be present to 
produce polymerifation. 

As pointed out tecently by Bunnet and Davis? and 
by Zehn and Kookláuner*, dinitrophenyl halogenidee 
behave as acid hal in many respecte. Frankel, 
Liwachitz and Zilkha* have found That acetyl chloride 
can produce polymerization of amino-acids even at 
room temperature. It-seems that fluorodinitrobenzene 
can give rise to analogous reactions. 

Othar amino-acids such as c-aminoheptenoio acid, 
@-amino-undecanocic acid, B-alanine and glycine also 
show some polymerization when dinitrophenylated . 
by the method described above. 

In the dinitrophenylation of amimooaproic acid. 
with reaction times from 1 to 120 hr., the-proportion 
of the dimer to the dinitropheny l-aminooaproio &oid 
varied from about 2 to 20 mol. per cent о сараша. 
ing upon the water content of the mixture). 
120 hr., only about 40—50 per cent of the 
quantity of dinitrophenyl-aminooaproio 
present, and total conversion of «-aminocaproic acid 
into the dinitrophenyl compounds was about 60 per 
cent. This was established by elution of the spota 
from the paper, followed by ultra-violet light abeorp- 
tion Measurements. 

More | lete conversion of &minocaproio acid 
into yl-aminooaproio acid and ita oligo; 


` mers was adhieved only after evaporation of the 


reaction mixturé until dry at elevated tures. 
This is in agreement with the work of Sohroeder and 
Le Gette’, who reported that conversion is enhanced 
by raising the concentration of the amino-acid in 
the reaction mixture. 

From the other amino-acids we have not measured 
the proportions of the polymerization products, but 
from the intensity of the spots on the chromato- 
grams it oan be estimated that the proportion of 
dinitrophenyl-amino-acid dimer found under equal 
reaction oonditions is in the following order of 
ipnoreasing magnitude: 
` Glycine < B-alanine < e-aminocaproic acid ~ 
c-aminoheptenoio acid --.e.a&mino- io acid. 
Binoe dinitrophànyl-glyoine dimer formation is very 
small, this may. also ‘to other a-a&mino-acids 
snd may explain the favourablé resulta achieved by 
Mills’ for glycine, aspartic and glutamic acid. Never- 
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- polymerization, and the occurrence of parasite spots 
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theless, certain losses in quantitative henyla- . | 
tion experiments with a-amino-acids may be due'to 
on the chromatograms would then also be accounted 


for. - 
Table 1 gives a review of the relativo Ry-valuos 


. of the dinitrophenyl oligomers of thé various amino- 


acids. 

We are indebted to Dr. G. M. van der Want! (Delft) ` 
for supp. 
dimer "trimer, and to Dr. Н. Zahn 
for a supply ini 
acknowledgment is made to Mr. F. Woutman 
(Arnhem) for carrying out the ultra-violet extinction 
measurements and to Miss Е. A. Smit Tor pe riie 
the numerous experiments. This work arisen 
from a programme of fundamental research on poly- 
amides carried out in co ion with the Plastic 
Research Institute T.N.O.; Delft, and sponsored by 
AKU (General Rayon Union), Arnhem, and Nether- 
lands State Mines, Geleen. 


Aug. 17. 
i Banger, F.. Biochem. J. РО E 


X E А „ Reo. Trev. Qim, T. 
370 (195%). 


E Want, Guat, Peta, ТГ, anl Ikan, Р 
Me. Troe Ck, TL, iil (196%) 
* Bunnes, J. F., and Davis, G. T., J. Amer. Chem. Зос., 7€, 3011 (1954). 
*Zahn, IL, and Kockhtuner, В., Biochem. Z., 80%, 339 (1064). 
ату e and Ziükha, A, J. Amer. Chem. Soo, 
a леч J. Amar. Chem. Son, 78, 411 
1 Milla, 6. L., Biochem. J., 58, 707 (1052). 


Alternation in the Adsorption of Aliphatic 
Acids on Porous Carbon 

ALTERNATION in many of the of 
successive members in homologous series of solid long- 
chain compounds is well known. We are reporting 
the direct obeervation of & similar alternation in the 
maximum adsorptions of mono-! and di-carboxylic 
acids from aqueous solutions on two series of coconut 
shell charcoals of different degrees of activation. 
Some alternation in the adsorptions of these acids 
on a single ‘Norite’ charcoal was found. indirectly 
by Linner and Gortner!, who made a Langmuir 
extrapolation of their isotherms to. maximum 


adsorption. 
In the t work the adsorptions were measured” 
by the in-titre method. The resulta for a 


more activated charcoal are given in Fig. 1. As the 
activity: of the aharooals d the degree of 
alternation in adsorption decreased. In the сезе of 
the mono-acids, alternation: -disappeared 'entirely for 
the leeser activated charoodls; apparently it was 
masked by molecular sieving. - m 

The alternation in adsorptiop,is compared with the 
alternation in melting pointe of the acids in Fig. 1. 
The scales for the two acid serios were displaced so 
that each series would зс appa eram The 
arbitrary elementê in‘ the h are temperature 
ind элезин еа а ui the approxi 
ate overlappi осе maling La qoin icc оа 
Wu of dne di Ehe aada in ошон asid. snek. 
resulta suggest that there is a olose oorrelation 
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between the alternations in melting points and 
bre da qr Thus % would appear that the saturated 
adaor film is in в highly oriented state such as 
in crystalline solids. 

We believe that an explanation for the alternation 
in the case of adsorption must be looked for in 
differences in lateral packing rather than in the 
lengths of the chains’. Moreover, our observations 
tend to refute the suggestion that adsorption from 
binary mixtures on porous adsorbents is always by 
& pore-flling mechaniam‘. Rather, they strongly 
suggest that adsorption of the aliphatic acids from 
&queous solutions on porous carbons is in unimolecular 
layers. - . 

We wish to acknowledge financial assistance from 
the National Research Council of Canada for a part 
of this work, and also ful discussions with 
Prof. R. U. Lemieux. A comp report of the work 
is appearing in the Canadian Journal of Chemistry. 

Јонм L. MORRISON 
Davin M. Muise 
Department of Chemistry, . 
Vereen ории Edmonton, Alberta. 
ug. 28. 
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* Malkin, T., Nature, 197, 126 (1931). 
* Намет, В. D, and Mansen, В. 8., J. Оой. Sci, 9, 1 (1964). 
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Identification ofan Artefact on Chroma- 
tograms of the Keto-acld 2,4-Dinitro- 
phenylhydrazones 

' Donma а study of plant keto-acids carried out by 
one of us (G. H. N.-T;}/under the direction of Prof. 


substance, 

found in thë keto-acid fraction of all plant tiasues 
exe&mined!. This substance-was isolated in crystalline 
form (sint. 206°, decomp. 214°) -from the keto-soid 


dini ylhydrazone fraction of Mentha piperita 
leaves by elution from an alumina column with 1 per 
cent i carbonate. Its position an chromato- 
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grams was similar to that of the slower- 
of pyruvic acid dinitrophenylhydrazone 


spot 
E. 
TUS YR ED E А 


colour 


phioall 

bubyrio acid (Fig. 2, ref. 1). The infra-red absorption 
spectrum of compound I did not display the carboxy! 
peak characteristic of a-keto-acid dinitrophenyl- 
hydrazones. 

We have utilized the same procedures! for a study 
of the relation between the keto-acids and tho 
fixation of carbon-14 dioxide in leaves. Compo 


able conditions radiocar was incorporated by the 
leaf into most of the recognized keto-acids, it never 
entered oompound I. We therefore suspected that 
it might be an artefact. 

When the reagent (2,4-dinitrophenylhydrazine) 
was dissolved in ethyl acetate and extracted with 
alkali in the manner used in the keto-acid method, & 
brown gum was recovered from the alkaline extract. 
Chromatograms of this gum showed two main spots : 
one, & fast-moving brown spot; the other, identical 


y. still gave 
on & second extraction with alkali. 

A survey of the literature showed that an alkali- 
soluble compound, 1-hydroxy-6-nitro-l.: 2 : 3 benzo- 
triazole, ів obtained on treating ` 2; 4- dinitrophenyl- 
hydrazine with alkali. Aooortiingly, some of this 


were compared with 
those of compound I isolated from Mentha leaves. 
The two substances were found to be identical with 
to infra-red spectra, melting characteristics 
chromatographic co-ordinates. 

This finding has an important bearing on tho 
current use of 2,4-dinitrophenylhy ee ee 
for the detection of keto-acids. The artefact may 
interfere on one-directional paper chromatograms of 
keto-acid dinitrophenylhydrazones because its poai- 
tion overlaps that of pyruvio acid dinitrophenyl- 
hydrezone. The effect may, however, be minimized 
by avoiding an excess of reagent. In addition, the 
artefact may be partially separated from the slower- 


“moving spot of pyruvic acid dinitrophenylhydrazone 


with oertain solvente ва shown in Table 1. 
Table 1 : 


Rr values c 

[HER |: 2:8 bensotriasole 0 56 0 45 0:81 
Pyruvio aud dintrophenyThydrazone (alower- 

moving spot) 0-60 0-40 0:84 


A, t-&myl ethanol/water (ammonia va рош), 
В, 0-5 per oent sodrum carbonate, Эйе. 
We wish to acknowledge the helpful suggestions 
of Dr. M. Kates. Я 
G. Н. N. Тоукнв* 
. D. C. Mortimer 
Division of Applied Biology, Г 
National Research Laboratories, 
Ottawa. Sept. 17. 
* Present address: Department, MoGill Unlvecuty, Mon- 


J.F, and Steward, F. O, J Amar, 
2292 (1964). 


атас таш Тү, J. N. B., J. Clem. Soc, 193, 2266 (1923), 
* Isherwood, F. А, and шашар, HL, Бебе, 173, 121 (1954), 
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` Classification: of the РИТЕ Ранын 
E^ f . from: Bacillus subtilis - 


produoed 


by Bacillys 


SEVHRAL papers have recently ‘appeared FN 
subs whioh.. 


exhibit antifangal “activity with . only ишед 
- antibacterial action. "Though the chemical and P 


ical ies of these 


substances were not thoroi 


irivestigated, it appears that some of:them are ai i 


2 yells Ca анан ае 
- by, pepsin ‘and trypein. They ate sòluble in polar, 
and insoluble in non:polar, organic solvents. Peptides 


It. shows. that whenever tested; these - 
. proved to be. extracellular, &oidio, pon- 
affected 


Т, П and III have an.acid ent weight in the 
A 9# 1,000; and an acid dissociation 
. constant of about pK = 5:5; is iaiia poly peptides, 


they aze. soluble in alkali and insoluble in water and 
in dilute acids. Similar solubility properties were 


found for other supetanoes of this group, as 
paper онаа аг made at 


Table 1. - -= 
Two-dimensional 
Rehovot, of the .aci 


given in 


hydrolysates of I, IT and III, 


using phenol-water and butenol-acetio acid, showed 


that these three 


des are composed .of the same 


amino-acids. Tn all ihres substances aspartic acid, 


glutamic acid, serine, 


dominated, while alanine, er phen 
valme were found im relative 


threonine and tyrosine pre- 
lalanine and 
quantities. 


An unidentified -ninhydrin- E spot was foumd 


in the neighbourhood of aspartio acid (Tint and 
Reis’ stated that ther most purified samples of П 


contained the first five amino-acids only). 


A similar 


Decembér 25, 1954 


“VoL 174 


Р $ 
Table’ t OONPARATIYA ANTIMICROBIAL SPECTRA OF BAGILLOXYOIX 
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antibiotics listed in Table l-have similar antimicrobial 
properties. No complete comperiaon of the anti- 
biotic spectra could, however, be made, since different 
assay methods and various organisms have been used 
for the study of these substances. 

Although tho three other antifungal polypeptides 
produced by B. subtitles, namely, fungistatin (anti- 
biotic XG)’, myoosubtilin!! and "rhizoctonig fastor”, 


&re in many 
stances, they 


pertiee : гаи is an 
containing basic amino-acids 


similar.to the above nine sub- 
in the following important pro- 


oteric polypeptide, 
tryptophan ; myoo- 


~ 


gubtilin is intracellular, does not dissolve rh lower 
aliphatio alcohols, does not contain glutamio acid and 
serine, and its acid equivalent wei + is 1,980; 
“rhizootonia factor” is dialysable, insol le in butanol 
and ethanol and is inactive against Aspergillus niger. 
Thus these three cannot be included in the-same 
group. . 

It is suggested that the nine каа listed. in 
Table 1 be classified under one,name. Although 
eumyoin was the first substance of this group reported, 
it was not clearly enough characterized to warrant 
designating the whole group ‘by -this “name. We 


amino-acid composition was reported for IK’; 
aspartic acid, glutamio acid, tyroaine and leucine 
were found in VI*. No tryptophan, basic or sulphur- 
containing amino-aoids were found in these anti- 
fungal antibiotics. The amino-acid composition. of 
these substances is in agreement with their acid char- ғ 
acter and relatively low nitrogen and amino-nitrogen 
content. 

Further evidence for the similarity of I, II and III 
- may be found in their antibiotic spectra, as tested by 
‚ча under identióal conditions (Table 2). A.survey 
of the literature showed: that the other antifungal 
























Table + „ COMPARISON OF TEN PHYWIOAL лир CHEMIOAL PROPERTIES O > Nore ANTIFUNGAL ANTIBIOTION PRODUCED BY В. sektiks 
Additional resulta for LI and ТЇЇ obtained at Rehovot are marked * d 
> Substances 
Property . I п тт IV £C. VI ҮП 
cs m - 
HxtraoeHular + 4 + Xs ues 
: Dialysmble , , — e —* — - - 
Heat-stable ..- + + $ + + + + 
Absorbed оп ohara + + T + Ry 
Inactivated trypan — — — — a 
Boluble їп? WE n = — = j 4H 
Lower aliphats sloohols + + + + + + + 
'. Wher | Е - pe — — = — -— 
= —* = sexe E 
dil. NaOH + + - + + re + 
dil. НО — РЕ ЕА — — gac 
Cone. acids + -+ + + . 
rockon — +* +e Р + = И 
Туре а лоза "Ue аса "add iod acid add 
Aad equiv. 6 ‘ 3 100 940 1 100* varum 
үк Я + 5 56 54* z UC К 
оа NENN 0-15 0-75* 0 80* ts 0-17 ж. 
Per oeni к 13 12 4* 11:7* 10-11 ite 
Hemolytic at-1< 10 000 > + +* +* в ; : e 


0 The Water of VID may be due to ila method x, in 1 

+ СД R (refi 1). eus V Toxtmyoin (ref 10). 

P x ' TH Fungocn AX vH 1 tote iret, 6) T 
IV Жшшучп a a ҮШ 8) and LX (ref. 7), unnamed. ~. i 
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suggest, therefore, the name 'bacillomyoin' be used, 
-partioularly since it indicates both the synthesizing 
genus’ and the organiams most susceptible to this 


group of antifungal antibiotics. Until they are oom- 
pletely characterised the various Jodmbers of this 


family máy be designated by letters following the ° 


name. In &ooordgnoé with this suggestion, oie of ив 


(A. P. С.) agrees to change the name of 'fungooin' - 


to ‘bacillomyom А’. 

We wish to thank Dr. G. Hi Warren, of the Wyeth 
Institute of .Applied -Biochamistry, dor rud 
Penn., for a sample of mau a lot Р: 104.. 

N. ВнАнон* 


* Present address : Department of Biophysics, Wetamann Instituto 
«геше, ыш, eet 
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4 Walton, B. В., and Woodruff, H. B., J. Ohn. Insemi., 28, 094 (1949). 


' Separation of Proteolytic Enzymes of 

i Clostridium histolyticum 

Pauvicua attempts to seperate the proteolytic 
"enzymes found in culture filtrates of Ol. histolytioum 
have been largely unsuccessful. Methods for preper- 
ing proteinase free of oollagenolytio activity have 
been described! ; but collagenase free of other proteo- 
lytic activity has never been obtained. 

Complete separation with more than 80 per oent 
recovery of all enzymatic activity has now- been 
. achjeved by а simple method of fractional pre- 
cipitation with saturated ammonium sulphate solu- 


“tions neutralized’ with ammonrum hydroxide to a pH . 


of 7-5. 

The starting material was & 2 per oent solution of 
crude enzyme prepared by precipitating the culture 
filtrate with 400.gm::/l- of solid ammonium sulphate’. 
To this solution the saturated ammonium sulphate 
was added slowly and stepwise at room temperature. 
itate was coen- 


distinguished: 8 proteinase peak 
ae eM Metam pent 
(O) and в peptidase peak (D) (see Fig: 1). 
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The proteinase of peak A is identical with that 
previously described by us! and referred to as 
$-enzyme. However, this fraction is free of blood. 
group.A substance and has а potency fifty times 
greater than that of our previous preparations. By 
refractionation (see Fig. 2) it has been completely 
freed of collagenase and peptidase activity ie eae 
of the- amidase-esterase. Vicar A 
following substrates: aroooll';!, gelatine, hide-powder, 
cagein, hæmoglobin, coagulated egg albumin, coagu- 
lated bovine plasma albumin and fresh fibrin olota 
(Table 1). 

At 24-27 per oent saturation (peak B) collagenase 
is reprecipitated, free of proteinase and low in 
peptidase activity ; amidase-esterase is still present. 


Table 1. 
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оке against nati е5 
&zoooll cule sU is er Аг узду 


, асва albumin and fibrin (see Table ). 
The amidase-eaterase 


2 


is the third enzyme to be 
precipitated from solution, reaching a point of maxi- 
mum precipitation at about 28 per oent (peak O). 


Ad this point most of the collagenase has been salted 
out. use of the large difference in ratio of 
00 ешеш poak Bere re y 
and else- 


or other reasons which will be publi 
ROS we oonsider the amidase-esterase 
Tt attacks 


Wee Th nice d fractions (82-85 per oent) are free of 
ене, other „proteinases and amidase-esterase. 
One’ .constituent is ‘a cobalt-activated dipeptidase 
attacking leucylglycine, leucylalanine, eto. and the 


other is an aminopo idase needing no aotivatión. 
It is aotive i yoylglyoine and the 
ide synthesized by Erlanger e£ al.‘ which 


Activity 
(Table 1). 
-This work was supported in part by a grant fram 
Һе Medical Research and dod ue Board, 


d чын of the 
Army, Contract . DA 49-007 
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Production of Unsaturated Uronides by 
"Bacterial Hyaluronidases 


PumUMOOOOGAL hyaluronidase has been shown to 


со only the glucosaminidic bonds of hyal- 
The 


produot of exhaustive hydrolysis of hyaluronate by 
testicular hyaluronidase 18 a tetrasaooharide*, whereas 
the end- umoocooocal 


The pneumoooccal próduot differs markedly, how! 
te? and of the oli 


of varying degree of 
of streptococcal, staph, а Gace 


z 
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On aaia y drolysu of the Ааа déisscahakdo, 
D-gludoeamine has been obtained’, as the hydro- 
chioride in ө yield of 74 per cent and characterized’ 


as the carbobenzoxy compound. Thè bacterial 
disaccharide shows the following behaviour, which 
further distinguishes it from N-acetylhyalobiuronic 
acid. ‘It consumes one mole of bromine, and has an 
absdrption maximum at 280 mg typical of a-B-un- 
saturated carbonyls, and yields on ozonolysis’ oxalic 
acid. On hydrogenation with on charcoal, 
the disaccharide takes up two moles of hydrogen. 
This product, homogeneous by paper, chromato- 
gra y, no longer absorbe at 280 my, fails to give the 
le reaction of uronic acids and ıa not de- 
head on heating with acid. Its aldehydic 
function, however, is still Intact as evidenced from 
the hypoiodite titration and the colour value in the 
modified Elson-Morgsn reaction‘. The  reeulte 
indicate a 4-5 unsaturated oe of the followmg 
tentative structure (1). The consumption of the 
жоош male. ob drogado Appeoa qo Бе аваг о 
hydrogenolysis. ide ерх 
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Q 
‘Bacterial’ d:sacobarido 
The~ erbanstive hydrolysis of hyalurónate by 
the unsaturated disaccharide 


after incubetion with bacterial hyaluronidase). When 
the hydrolyms of hyaluronate by .bacterial enzymes 
is not allowed to go to completion, oligosaccharides 
are isolated which differ chromatographically from 
those obtained from testicular Resistance 
of these ‘fractions to B-gluóuronidase* indicates that 
the non-reducing glucuromdia end-group is-modifled. 
These results ` ly suggeeb that the double bond 
is formed durmg. кыа of the Blicosaminidio 
bonds by dehydration of the glucuronidio 

One enzyme ipe urhe d мды ч, to catalyse both the hydsvlysie 
and the conned by The mechanism of the reaction 
may be explained by the assumption that the water 
of hydrolysis of the hexosaminidic bonds is furnished 
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by e орала uronidio group inatesd of by the 
The. linkages of hyaluronio 
to be in the 3-position on the basis 
ofa negative periodate consumption (see ref. 8). 
me tlle double bond either migrates.into the 
odinjtigated 4-5 position or the original bond actually. 
is not in the 8- bat акени. The latter is 
more probable. i 
‘The dehydrative hydrolysis в nob limited | 8 






^ fractions obtained by acid hydrolysis from chondroitin 
sulphate А'* are hydrolysed by bacterial hyalur- 
onidases "with concomitant dehydration. 

lb is to bé e that other glycosidic .bonds 


described here may occur m Nature. 
The work has been by the U.S. Public 
| Health Service, by the Lilly Company and: the 
New York Chapter of the Arthritis and Rheumatism 
Foundation. EX 


Department of Medicine, 
College of Physicians and Surgeons, 
- Columbias University, 
and the . 
Edward Daniels Faulkner Arthritis Clinio 
of the Presbyterian Hospital, 

New York. Ос. 26. 
баш , Linker, A., and Meyer, К., J. Biol. Chem., 193, 283 
Y ткр. 7, Sampson, P., and Ianker, A, J. Biol. 


+ Welamin; B , аа 76, 1753 (1054). 
то атас аа аа EE ee 


мера GARD. , А. and Rapport, М. ML, J Во. Clem, 193 
*Devidion, Н. À., and Moyer, JE. J. Biol. Chem. (in the press) 
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Lungworms Ме гү spp.) in РЇ 
and thelr Development in the Guinea ud 


М. salmi Gedoelst, oocur in the pig; but tlie last haa 
only been found in the Belgian Congo, the United 
States and the U.S.8.R. The two former species 
occur in-Great Britain'; but opinion differa aa to 
P their incidence, ‘probably because ‘of à failure: to 
recognize the rather conspicuous lesions they pro- 
duce in adult pigs (personal replies to a-questionnaire). 
~ During the past two’ years we have studied the 
incidence of the worms in pigs at а bacon factory in 
Cheshire, the occurrence of lungworm eggs in the 
fæces of pigs, the development of lungworms in 
earthwornis (intermediate host), and the experi- 
mental infection of laboratory animals.: A short note 
on the first year's findings has already appeared’, 
and the present communication records briefly , the 
most important results of the work of two: years. 
Detailed &ooounts will be published elsewhere. - 
The discovery of virus pneumonia in pigs and the 
suggestion that it is. very and causes 
considerable economic loss? make it desirable to 
distinguish it from other condrtions that cause pigs 
to cough. 
Of 1,308 bacon pigs examined between February 
1964 and March 1954, the lungs of 18-2 per oent were 
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infected. These piga‘came from 224 individual con- 
signments, 44:2 per cent of which contained one or 
more infected pigs; this means that lungworms 
existed in almost half the batches of bacon pigs 
coming to the factory from north-west Britain. We 
have found lungworms as frequently in other areas, 
too. Many naturally infected pigs harbour only very 
light worm burdens, and the lesions in such pigs 
may be confined to the extreme tip of the dia- 
io lobe. Often the parasites can be"found 
only if the finest bronchi are The usual lung 
lesions in bacon pigs are ites: pra се 
of ‘emphysema, situated mainly along the postero- 
lateral border of the diaphragmatic lobe. Pneumonic 
changes are seldom associated with these lesions, and 
are much more common in the apical and cardiso 
lobes. 
. Examination of a large ` number of samples of 
fmoes from naturally infected pigs failed at first to 
yield lungworm . The explanation was later 
found to Tie in the falie of saturated sodium chloride 
solution (spec. grav. 1-200) to bring the eggs to the 
surface when 2-gm. samples of foes were examined 
by centrifuging at 1,500 r.p.m. for three min. Experi- 
ments showed that saturated sodium chloride yielded 
only 1/200 to 1/20 of the given by saturated 
magnesium sulphate (MgSO,7H,O, spec. grav. 
1-285) used in the same way. Table 1 shows the 
counts of lungworm eggs with the two flotation 
solutions for atx samples of feces chosen from & total 
of twenty-three samples examined: Magnesium 
sulphate will reveal with great acduracy very small 
numbers of lungworm eggs, and counts of 2—5 eggs 
per gm. have been obiamed regularly over a series 
of weeks from infected pigs. Low egg-oounta are 
common in naturally infected pigs and would be 
miased if the usual routine fæces examination with 
sodrum chloride were used. The mean of the counts 
for the twenty-three samples was 4:4 eggs per gm. 
for sodium chloride and 294 eggs per gm. for mag- 
nesium sulphate. That the superiority of magnesium 
sulphate is not due solely to та specific gravity is 
shown by the fact that & saturated solution diluted 
to specific gravity 1:200 was almost as effective ва 
the fully saturated solution. The failure of sodium 
chloride to float the eggs of the pig lungworms was 
pointed out nearly twenty years ago by Rusian 
workers‘, who also showed the value of magnesium 
sulphate; but their findings do not seem to have been 
widely 
Cultures of various species of earthworms have 
been successfully established* and a number of 
species have been infected with lungworme. Eisenia 
fostida wes the species moet easily cultured and 
оа ee E Allobophora 
nooturna, A. caliginosa, A. chlorotioa and Lumbrious 
rubellus have also been mfeoted, and all these species 


, ooour in pasture land. 


Tablo di OOXPARIBON OY SATURATED SODIUM CHLORIDE AND SAT- 
Ментти SULPHATE FOR FLOTATION OY Baas or LUNG: 
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E per gm. of fmoces 
Sodium ehloride Magnesium sulphate 
10 5 2,226 
5 644 
180 


Sample No. 


1 
2 
8 
4 
5 
6 
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(E), Bxpenmentally infected ; (F), naturally infected 


oggs 
and comin. x 145 


Guinea pigs have proved to be the most satmfaotory 
animal for infection with the pig lung- 

worm, and a total of 116 young guinea pigs (150- 
350: gm. body-weight) have been given third-stage 
infective larv by mouth. More than 50 cent 
have become infected with lungworma, in the 
most recent experimenta the infection-rate has been. 
80-100 per cent. In one t with eight 
animals, all became infected six of them showed 
at autopay four to seven weeks later a Jarge number 
of mature adult female worms containing visable 
embryonated eggs . 1). : 
Lungworm eggs, tical, ih в with 
dose found in ge war fd in бы nca of ie 


Ана ты sulphate flotation. 
поа жэй Es а 
MR ol ee Ө үз и кр MIS 
and & pig was succesafully infected with these 
larvæ. Previous“workers have reported that experi- 
mental infections in guinea pigs have failed to yield 
fertile eggs‘, a calet eee 
record. We are now trying to the lungworm 
to the guinea pig in the hope of obtaining 100 per 
cent infection with . This would provide 
a useful experimental tool for the study ‚ОЁ lung- , 
worms in domestio stook, because there would then 
be both an intermediate host (earthworm) that could. 
be maintained and infected with ease-and аас an 
experimental animal as definitive host - (guinée pig). 
which would’ be available in large numbers. for” 
chemotherapeutic testa and biological studies. 

In our experimental work on guinea pigs, we have 
confirmed the fündig of Porter that bascphilia is в 
, feature of infection in the guinea pig and have found 
it to be preceded by an in „ which - soon 
subsides. Re infection when the ia and eceino- 

had lapsed produced a recurrence of the same 
lood picture. ; 
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Gréat Britain. M. 
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Agric, 20, 1 (19037). 2 
; Dunn, D. В. Prams, Hog, Sot. Trop, Mal. Пуу, 48, 0 (1064) ЫШ 
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Effect of Acetate on the Fasting Blood- 
Sugar Level of the Rat z 


Chari and Wertheimer! state that intre 


` injection of acetate (100 mgm./100 gm. body Ein 1) 


into rata “caused yormia and increased 
alkalosis” but give no of their expériments. 
In view of the known мей га cra her "between 
glucose and acetate m the ruminant!, it was oon- 
sidered of interest to investigate this point further. 

Blood samples were taken by heart puncture under 
‘Nembutal’ anesthesia from adult rata iously 
fasted for 17 hr. before and 80, 60, 120 180 min. 
after intraperitoneal injection of sodium acetate or 
an equivalent amount (in terms of sodium) of saline. 
The solutions injected were isotonic аф a dose-rate of 
100 mgm./100 gm. body-weight and of twice this 
oonobniration at а 200 mgm./100 gm. level. Acetate 
appears to produce a slight hyperglycemia of short 
duration, the effect being moet .marked when 
100 mgm./100 gm. was grven; in no case was there 
any subsequent marked hypoglycemia compared with 
the results in animals given saline at the corresponding ` 
level. The type of diet apparently had little, if any, ; 
си пве іо acetate. А transient hyper- 

expected in view of the known 

Enim sik GE acento on glucose uptake by 
various rab tissuos*;* agrees with the findings of 
Reid in the 

"hs effect. of incorparetiti, of ‘acatate in hs dit 
' of weanling rats was also investigated. ee 
of seven animals was given 8 gm. of 
oubes per rat di ipf iru ой шешеп Ü 
group of six ‚аз maintained on the same diet 
uina usu r e estne he ira 
of & solution of sodium acetate. It waa evident from ; 
the growth curves that only а. limited amount of; 
acetate could be'incorporated in the diet if growth . 
was to continue normally. The maximum level,* 
tolerated appears to be of the order of 18 percent: 
of the diet. Acetate fed аф ія level.had no effect ' 
on 17-hr. fasting blood-sugar levels. A transient yx 
hypoglycemia induced in rata on в diet containing 
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6-5 per oent sodium aoetate was presumably largely 
ue to starvation. 


Veterinary Xabote ary; 
University of Bristol. 


R. J. Gana © 


ae ‚ В. ROBERTS 
Biochemistry Department, . 5 - 
۴ . University of Liverpool  - - 
1 Char, A. and Wertheimer, H., Mature, 171, 44 (1983). 
"Вай, Б. Т, Aux. J. Agric. Ree., 1, 338 (1960).- ~ 
* Parnes, J, and Wertheimer, H, Biochem. J., 48, 5177 520 (19605 
‘Gamer, В. 7. and Roberta, П. (unpublished resalta) Суз 
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A: Method. of collectin Fluid leaying 
> the Omasum of Sheep 


h Iw rumuüants в large proportion of the i 

р food is digested in the fore-stomachs, In o to 
know the final result of this digestion, it is necessary 
to know the composition of the material leaving the 
fore-stomachs and the rate of flow at the omaso- 
: abomaaal orifloe. To study this problem a special 
; cannula has been devised (Fig. 1). It consista of a 
' main tube, B, of ebonite (2 em. internal diameter), 
into which runs a smaller one, О (1 om. internal 
diameter). The main tube is 10 om. long and is 
` connected at one end with a funnel, A, of which 
the diameter of the top is 6 om. and ite height 4 cm. 
The side tube, O, is screwed perpendicularly on to 
the middle of the main tube. It is threaded on the 
outside over its whole length, so that an ebonite 


ved (D) of.8 am. diameter can be screwed on to it, ' 


ib mobile over the whole length of the tube. 

For the tion, the anesthetized sheep ів pub 
. on На 16% mde. The abdominal wall is incised just 
! behind, the ribs from the median line about 20 am. 
upwards. After opening the abdomen, the abomasum 
is exposed and a small moision is made in it through 
which the large tube is slid so that the opening of 
, the funnel fits against the. omaso-abomasal огійое, 
' and the main tube-lies completely in the abomasal 
lumen. After sorewing the side tube on to the main 
one, the abomasal wall is sutured. A lgature is put 
around the abomasum just under the funnel in order 
to keep the tube in place; when inserting this liga- 
‚ ture, care is taken not to the main nerves 
and blood vessels. It is tigh just sufficiently to 
s Reel Gon тое Just 
behind the ribs and next to the main incision a stab 
und is made in the abdominal wall through which 

| passes the aide tube. The various layers of the 
, abdominal wall are then sutured. The ring is screwed 
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on the side tube just up to the akin and the tube is 
oorked. ` 

For the collection of fluid leaving the omasum, & 
balloon is through the gide tube into the distel 


. part of the main tube, which is blocked by insufflation 


of air into the balloon. The fluid leaves the side tube 
at fairly regular intervals; its dry-matter content 
varies between 5 and 10 per cent. The pH is usually 
slightly higher than the pH of the ruminal fluid. 
Living are found in the fluid. A very 
- great variation has been found in ita chlorine oontent, 
although this is always much higher than that of 
the ruminal fluid. The amount of in, usually 
esent in traces, depends upon the position of the 
of the funnel. It has been shown that the 
does not interfere with the normal move- 
ments of the rumen and reticulum. 
More detailed results obtained with this procedure 


will be published elsewhere. 
. J. H. BovokxAmzT 
W. OYANBT 
Veterinary Oollege, 
Ghent. : Sept. 6. 


Serous Cells in Brunner's Glands of 
the Rabbit 


Ix Brunner’s glands of the rabbit’s duodenum 
there are numerous groupe of gerous- cella lying 
among the mucous acini. It has long believed 
that these оеПа are of a nature amilar to those of the 

tio acini. Acoording to Patzelt!, Schwalbe 

1872) was the first to make the suggestion, and he 

quotes the work of later suthora who have added 

evidenoe : the cells have emmilar staining 

reactions to those of the pancreatic acini, and they 

undergo compensatory hypertrophy after the pan- 

creatic duct is ligated; rabbits so treated remain 
in good health. 

In а previous communication’, it waa pointed out 
that im sections of rabbit duodenum treated histo- 
chemically by Gomori’s ‘Tween’ technique for ‘lipase’, 
these serous cells are strongly ‘lipase’-positive and 
stand out sharply among the ‘lipase’ -negative mucous 
acinar cells. The suggestion was made that the 
‘lipase’-positivity might be a point in favour of 
the above view. This has now been explored further. 

It was felt that if it could be shown -that the 
lipase’ reaction given by these cells is due to true 


be readily from non-specific esterase 
by iis Шш af bile шот еы of fle 
enzyme. It has been demonstrated and 
histochemically* that bile salts activate true lipase 
and inhibit non-specific esterase. This fact formed 
the basis of the present work. 

-Bpecimens of duodenum from each of six rabbits 
were fixed in absolute acetone, cleared in benzene, 
embedded in paraffin and serially sectioned at 7g. 
A histochemical study was made of the ‘lipase’ 
activity of the sections, employing a modification of 
Gomori's "Tween' technique’, namely, a method in e 
which the sections are introduced directly into the 
substrate without prior dewaxing’. Adjacent sections 
of each specimen were taken; one was incubated 
in the usual ‘Tween’ substrate bath (“Tween 40’ was 
employed throughout) and the other in a "I'ween' 
substrate -bath oonteining 0-2 per cent sodium 
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Brunner’s giands of rabbis dnodenum. x 110. idm 
in a normal ‘Tween’ substrate bath. There is 
тазара In gro of wom Sle Iing ang te pase nagativ 


СУЛЕ, Араза обал to Gat of Pig 1. a m En 
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cent sodium 
Note marked of tho rosodan in the 
- .. serous calls 


ше: were lightly counter-statned with heunatoxyttn 


glyoooholate. The incubation periods were the same 
for each of the two sections. 

The resulta were quite definite-and striking. "After 
incubation over-night, all the seotions'inoubated in 
the normal ‘Tween’ substrate bath showed the usual: 
reaction in the serous cells among Brunner's glands | 
&nd.in the surface epithelial cells of the villi and 
upper parts of the orypta. In all sections that had . 
been incubated in the presence of bile salt, the 
reaction ш the villi and crypts either had not appeared 
at al кра му ONDE (гаша din Hie ышушо 
activity there is due to non-specific esterase); but 
the reaction in the serous cells among Brunner’s 
glands was particularly mtense. 

In order to demonstrate more clearly that aotiva- 
tion of the reaction in the serous oells takes place, 
adjacent sections were incubated in. the two sub- 
strates for such short periods as: 1;.2 and 8 hr. 
After 1 hr. there was already a reaction m the sections 
incubated in the presence of bile salt, but none in 
those incubated in the normal substrate bath. After 
Zar 8 hr., a reaction waa present in both sections, but 
was muoh more intense in that incubated in the 
presence of bile galt. A typical result obtained after 
2 hr. incubation ig illustrated in Figs. 1 atid 2. 

This experiment shows that these serous cells, like 
the cells of the pancreatio acini, contain true" 
Moreover, the reaction is localized mostly in the" 


. apical parts of the cells, as it is in the acinar cella ` 


to the view that these serous cells in Brunner’ 
of the rabbit are of the same nature as the acinar 
cella of the pancreas. 


of the creas. This finding adds strong rt- 
ew s glands 


e ° B. Е. MARTIN * - 
Department of Anatomy, کا‎ ДЫР 
University College, ЕС 
о 
* Present address: Dept. of Anatomy, University, е аа 
1 Ран, Е Куси in von. mier Za 


s Martin, BF, „ейи, 178, 1048 (10023). — ' 
* мее, EL, and Mommen, F, Hoppe-Sepi. Z., а, мт по, 
* Gomon, G., Pros. Soc. Жер. Biol, N Y., 67, 4 (1948) 


* Gomori, G., in “Methods in Medical Eesearoh", AL Sect. 1 (Yearbook 


Pub., Ine, Chisago 1961). 
* Harkin, В Ye J. Physiol , 119, 24P (1058). 
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is frequently employed in hematological studies. 


„Activity or of cell maturation and differentiation. ' 
Although ample morphological evidence of both theee 2 


. and differentiation of cella of the he 
for it has already been shown that 
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Biochemical Changes in Cultured Cells 
Тий jn vitro culture of blood or bone marrow cell 


VoL. 174 






' Since it ів uncertain how far 4% vitro conditions: 
` &pproximate to in vivo ones, if is important to collect 
as much evidence as possible bearing on the life of 
cultured’ cells. It is not enough that they should 
merely exist in a state of torpor; but, there should be}, 
some indication of the occurrence of proliferative | 


ртооеввев in bone marrow cells in fluid media.haé been `3 ^ 
put forward)’, it is desirable -to` demonstrate that 
such cultures are also “biochemically alive’. Measure- 
mants of cellular nucleio acids піву reveal maturation 
istic system, . 
ribonnoleio 
acid content of the cytoplaam of primitive marrow 1 


. cells is much greater than that of the mature diffar- 4 
entiated forms**. We have studied-ihe quantitative | 


changes taking place in nucléio acida during the 
culture of bone marrow cells. | 
Some results of a number of experiments on the . 
culture of bone marrow oells from patients suffering 
from pernicious anemia, using a standard technique, 
are summarized in Table 1. The nucleic acid content 
of the culture was estimated by a microchemioal | 
method’ and oorreláted with the number of oells | 
pa conim. The mean amounts of deoxyribonuoleio 
res hoephorus per cell at 0 hr. and 48 hr. were 
in any M RE. to be very similar, 
indicating that the ular, contents of deoxyribo- 
nucleic acid phosphorus did not vary during culture. 


Grand moan ct the 19 culture а 0 hr. -% x 10-* мдш; per о, 


n» nvi? بر‎ pf, = "ou m mU 


-The mean content of ribonucleic acid phosphorus 
oa E M ME 
wer at 48 hr. than at 0 hr., indicating cell maturation 


‘ahd differentiation. The most useful information, 
however, was obtained from consideration of changes 


‘in the ratio of ribo- to deoryribo-nucleio acid phos- 
phorus, for this avoids the errors in ocell enumeration. 
Examination of the e suggests strongly that а + 
fall in this ratio is the rule, but that the rate of fall - 
varies from experiment io experiment. However, 


Table 1. muro OF RIBO- то DROXYIRIBO-NUGCLEIO Астр PHOSPHORUS 
IN OULTUXE MIDIA AT 0 AND 48 HR. 
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Table 2 
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“gab the true mean difference = nos positiver 
y ).exoept m Hxp. 6, where P =1 —} 
* The 0- and 49-hr. series were treated separately tn oaloulating t. 
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in the ratio and the results аге pooled by the method 

| advocated by Fisher’, resulta aro obtained as shown 

, in Table 2. It is evident that, although the fall in 
the ratio is signifloant only in experiments 2 and 10, 
the to evidence for а fall is very significant ; 

| Х* = 84-0070 with 14 degrees of freedom, Р < 0-01. 

. We oonsider that the results indicate that in these 
bone marrow cultures maturation and differentiation 
of cells ів proceeding, в process that involves loes of 
ribonuoleio acid phosphorus from the cell, which 
maintains а relatively constant content of deoxyribo- 

j nuoleie acid phosphorus. ` 


"Таја, L. G., J. Clin. Paik., 8, 67 (1963). 
; ' Thorel, B, Ads Med. Soand., Supp. 200 (1047). 
t White, J. O, J. Path end Bex., 50, 223 (1047). ` 


а nman X L, Sharp, J. and Wilkinson, J. F., Bri. Med. J., 


* Daviden, J. N; Tesle, L, and Wayioouth, O; Biochem. J., 44, 5 


1 Fiber, БВ. А., 


“ашан! Methods for Research Workers" 
(11th edit. 1950) dier 


s ‘ 


Nuchal Crests in Australopithecines 

| Iw his reply to my recent. óoniihunioetion in 
Nature’, Prof. В. Zuckerman stions my statement 
that direct evidence is available that the Swartkrans 

| prehominid did not have a “powerful and shelf-like''* 

‚ nuchal crest even when в sagittal crest was present. 


| This evidence ів most clearly sean in the Swartkrans. 


. skull SK.49, the occipital region of which has now 
| been prepared in acetio acid. The skull has been 
sheared considerably, but the region from alightly 
¢ posterior.to the glabella to approximately the position 
of the bregma, as well as a good deal of the oocipital 
region, are little disturbed and the bone surface in 
рааш do с 
minutest of structure. - i five 
and a half centimetres of ie KOAL Са do phe 
served in the mid-line, and this bears а low sagittal 
crest, 2-6 om. of which is preserved., . This oreet ів 
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- mastoid to approxima 
` mid-lige—here indicated by the posteri 


- the mastoid ів 
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lower than those of skulls 9K.46 and SK.48. The 
, well-preserved occipital ion extends from the left 
1 om. to the right of the 
ior end of the 
- sagittal suture and by the inion. In the mid-line the 
bone surface is undamaged from half a centimetre 
below the inion to nearly 8 cm. above it. To the 
left of the mid-line the preserved area is greater. The 
whole of the ior nuchal line is well preserved 
on the left side zeen the mastoid and the inion. 
- A clearly defined but small external occipital p. 
tuberanoe is situated 2:8 om. below the 

The sagittal and lambdoid sutures are here quite 
apparént., Disturbance of the bone just above the 
lambda hàs resulted in both sutures being pulled 
slightly apart in this region and it is manifest that 
no fusion had yet occurred. There is no trace of & 
sagittal creat in the.mid-line, along either the 2:8 am. 
of perfectly bone from inion to lambda, 
or on the centimetre of disturbed bone above lambda, 
where the bone is well enough preserved to have 
shown it had there been & «reet. А: small sagittal 
orest'is therefore actually present near the bregma 
but none in the occipital region, nor does the left 
temporal line reach anywhere near the mid-line in 
this region. 

The superior nhohal hne is very weakly developed 
for 1-9 cm. £o the left of the inion, is then drawn out 
` into a low ridge fora distance of 2-7 om., after whiqh 
it is again a barely perceptible line for the remaining 
2-4 cm. of the specimen. At ita maximum d - 
ment this ridge is 8 mm. high, meesured on 
upper side. Even at this point of maximum develop- 
ment the planum nuchale passes downward and, for- 
ward directly from the ri crest, that is, the ridge 
results largely from the planum oosipitale being а 
little depressed just above rt. There is, therefore, 
not even a continuous ridge across this region, let 
alone & ‘powerful and shelf-like" nuchal oreet. 

Zuckerman! suggests that the Makapan occiput 
belonged to an immature individual because the 
sagittal and lambdoid sutures had not yet completely 
fused—although he gives no reasons for posing 
that. this criterion is applicable to the в opithe- 
cines, In SK.48 the post-canine dentition is 
tn situ and well p Y M: is во much worn that 
the enamel is worn through over the and ів 
about to go through over the hypooone, М* is worn 
on all four cusps and M* already shows some wear. 
By Bay esas ee RC T 
оопяій fully mature, yet ite sagittal and lambdoid 
sutures are not fused. The corresponding sutures of 
the Makapan specimen had already started fusing”, 
hence there is no reason for supposing that ib is not 
fully mature also. A second calvanal fragment from 
Makapan has the temporal lines approaching the mid- 
line fairly closely but not reaching it, and this shows 
that the ‘point of nearest & to the mid-line 
ig distinctly anterior to that at which the former 
specimen: is broken. If the temporal lines of the 
former i conform to the same pattern, a8 
they appear to do, then they must have met farther 
forward and formed & small crest. 

SK:48, from Swartkrans, is also a mature adult 
skull—the- molars are in much the same stage of 
wear as are those of SK.49. Although the oociput 
ig distorted and displaced, almost the whole of the 
right superior nuchal lme from near the mid-line to 
present. This shows & condition similar 
to that’ of SK.49, except that the central part is 


drawn’ out into-& ridge which reaches a maximum . 
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height of 6 mm.. The length of the rjdge is about 

two and а half centimetres. In the bregma region 

the anterior 2 am. of а sagittal crest ів well 

Although the anterior part of this crest is ~ 
shorter than t in SK.49, it is already higher at 

the point at which the break oocurs and was there- 

fore almost certainly an appreciably larger crest. 

Nevertheless, this specimen, like SK.49, did not have 

a continuous or shelf-like nuchal crest. 

Zuokerman ваув that my description of SK.48 
differs from the ‘official’ one. Broom‘ said that “all 
the lower part of the occiput is preserved, but much 
crushed forward and upward into the brain region''— 
which says nothing sbout the state of preservation of 
the oociput, merely. that in the crushing of the skull 
it has been displaced forward and upward. I stated! - 
that “the greater part of the oociput is + but 
is a bit distorted and displaoed", that is, it is not 
Broom said nothing about the distortion, our stabe- 

ments differ only in to the exact degree of 
` displacement—which nothing about the amount 
of to be observed on the occiput. Zuckerman”, 
on the other hand, referrmg to SK.48 and SK.46— 
which were at that time the only skulls mentioned 
in the literature as arbi sagittal cresis—says, 
“Unfo the occipital region of both akulla- 
is lacking”. It might be added that in the introduction ~ 
to the volume which Zuckerman regards ds official 
we state that it is "only a preliminary account”’. 

Zuckerman doubts the correctness of referring the 
рын and spinal oolumm from Bterkfontein-to the 
terkfontein australopithecine on the grounds that 
“a manifestly human mandible has been found їп. 
the same deposits as have yielded the australopithe- < 
cine ". The ‘human’ mandible is bly | 
that of о The pelvis and spmal oolumn 
were recovered from Sterkfontein, from the same 
single mas of consolidated breccia as were the several . 
score of &ustralopitheoine remains. No other hom- 
inoid remains have .bean found: at. this site. The 
Telanthropus remains occurred in siu at Swartkrans, : 
nearly a mile away, in company with the remains ` 
of an australopitheomne quite different’ fram that at 
Bterkfontein.' Swartkrans is-gealogically more recent 
than Sterkfontein—as is clearly shown by the fact, 
among others, that Bguus and Papio occur at the 
- former site but not at the latter. To doubt the rela- . 

tionship of the pelvis to the cranial remains “st 
Sterkfontein. because T'elanthropus occurs in & quite 
different and geologically younger site is clearly 

Zuckerman has given much information about the 
occurrence of nuchal crests associated with sagittal 
cresta in many different primates. The question 
whether these two were also associated in the 
eustralopithecines will not be solved by. studying 
bigger and better collections of modern i 
monkeys, eto. but by studying ausiralopi ines. 
Бо ‘far they have yielded no evidence ip support of 
this thesis, but some direct evidence against ib. 


Е J. T. RoBINBON 
Transvaal Museum, Ў 7 
(P p E 
^. Bept. 9. 
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THa essential point at issue, which Dr. Robinso 
contested in hia Васо ша еси m ihe pe і 
propośition? that the presence of a sagittal crest in 
the akull of an Old шша implies the. 
Presence of a nuchal ( — occipital) ares ; Bop pue ve 
that if one of the two is absent, it is usually the. 
sagittal crest. ‘Unless Paranthropus óraasidens is the 
one exception to & morphogenetic process. common 
to all known Primates”, I therefore- that f 
the fact that two presumed female Paranthropus 
that they had. also possessed powerful occipital 
crests and an ape-like planum nuchale. In turn this 
implied a nuchal. ture and a, carriage of the 
heed on the vertebral oolumn of the kind that is seen 
in the ape. I also d that this conclusion was 
consistent with oertain other features of -the Aus- 
tralopitheoine: skull. PE ^ 
Dr. Robinson now admite that SK.40, в 
to whioh he referred before! in a few lines, and-which 
he now describes for the frst time--and all students . 
of the subject will be grateful to hiin for this de-, - 
scription—has в nuchal crest which is drawn-out into 4 
a ridge that projected 3 mm. He also now states ` 
that the corresponding figure in SK.48, which he , 
previously described as having в “well-marked t 
occipital oreBb'?, ів 6 mm. Nuchal cresta which are ~' 
no more prominent—and indeed some leas prominent 
— will be found in many adult apes. He and І have, ` 
therefore, no argument, regardless of the oonoluding 
sentence of his communication. Both his specimens | 
posseas nuchal or occipital arests, and both conform to 
the generalization to which he had previously taken‘ 
exception. His obéervation that the oreste were + 
deficient in the mid-line also fits in with what I was ‘s 
at pains to pomt out in my previous communications ` 
—namely, that in the ape the least prominent part 
of the nuchal.crest is not infrequently in the mid- 
line, where, indeed, it is sometimes deficient. 
For the rest, I fear that I still find it difficult to 
equate Broom and Robinson's description of the 
ipitel region of SK.48 as “very, considerably 
and forwards" with Robinson's . 
t statement? that it is merely “а bit distorted “< 
and displaced”. Мог do I share his assurance 
(a) that it is poasible to asseaa the maturity or other 
wise of a fragment of опе skull by-appealing, via E 
apparent correspondence of sutural closure, to 
dental wear of another specimen ; | 
ion of the relation of post-cranial to cranial 
te in the deposits in which the South African 1? 
&ustralopithecine foamls have been found'is as simply 
settled as he would have us believe. АП that need 
be said about the belief that SK.49 posseased a low 
sagittal crest anterior to ite bregma, but none in the 
region of the lambda, is that if this condition is - 
regarded as characteristic of all Paranthropus skulls, : | 
the temporal muscles in this beast must have de-- | 
somewhat differently from the way they do' 
great apes, and that the condition présumably , 
to those-unusudl cases in. the gibbon , 
when the. al Imes meet eech other, and fuse, 
just behmd the bregma, to form such & crest. . Я 
T. d Vo Е BS-ZUOKNBMAN  ,, 
Process", 300 (Alien H 
Mus? Мет. No. бщ 
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FORTHCOMING EVENTS 


Wednesday, December 29 
RADIO Ex Lowpox SkOTIOK (at 
Ermu Тияттгттон or 10 omisti, Lol 0 


and Tropleal ne, Bireet, 
Дл 1), at 6 30 loa] Aedioine, Kappa pe on 
of Hadio Engineers". 


INSTITUTIOR oF MEOHANIOAL mer london, В WT AIBOHAXIOS 

, GROUP (at 1 Birdoage Walk, Westminster, ey at645pm 

4 Discusion on ' "Gaps in the Knowledgs of Mechantos". 
Wednesday, December 29—Monday, January 3 


38TH COMFERANGE OF HDUGATIONAL ASQOOIATIOXS (at Univermiy 
Collage, Gower Street, London, W.C.1). 
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At 5 шаа sho Friends. Меп Simon Baad, Lonan, 
N.W.1 F ыны В. Morms: "'Educadon and the’ Family’ 
ual Address). 
Friday, December 31 
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'""Losi-wnx Mi eom, Oasting, 1949—1953”. 
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Y 
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В агт Almack House, 26 King Birest, London, 
: ouse, 
3 M A RUNS January 14). 
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IS BOTAXY, at the Universi ut 
Bydney, шаа The Borabay.. Association of Wr err 
tsh Commonwealth, 5 Gordon 1( соста 
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Registras, Univesity of London, Senate House, London, W.O 1 
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READER ти ARCH MOLOGY OF THA ROMAN PROVINCES, at Шр Institute 
Univermty of London, 


NPAETMWNT OF CHEMISTRY, for work 
ор connected with aluminates—The Secretary, The Univer- 
| Aberdeen (January 2 

Y AXD "i уса EE&SRAROH ELO WEEE in sytology 
Tho Areni 


Australia—The Secretary, Amomawon of Unıvermties of the Britush 

CONUM 5 Gordon Square, London, W.O.1 (Australia, Fob- 
TO PROFESSOR OF Рнтк1ов in the Kewcastle Drvwion of the Unrveratty 
ot and а РОО ОР Turnos in the 


Durham Colleges 
, University Offlee, 46 

North nS Durham Fe ebrunry 12). 
ORAIR е Registrar, The University, Hull (Web- 


ruary 28). 
LLABRICULTURAL HnudatION OrriONR (with a degree in agriculture 
n teaching) in Basutoland, to take ашшы ыт and 
bofa new training centre for subordinate staff of the 


Musica 
‘The of Reorutment, Oolonal 
о! Great Smith Street, London, 8.W.1, quoting BCD А 
and Industrial Research, ‘ead ааа рю dmi Ms 
‚ for 
nnd Information work—The of 
and National Serre, са! and Sasniifie Register (К), 26 King 
р Street, London, 8.W 1, quoting A 113/ 
FESSOR (with a special interest in low ture 
, ) YHN DEPAETWENT OF PHYXIOR&— Prof. W. Н eison, 
University of Toronto, е, Oanode. 
PROFESSOR IN MaTHeMatiCce—The Obair- 


Or ASSIBTANT 
тил; Department of Mathematwa, ЫсМаяег Unrvermty, Hamilton, 
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МЕЕ WILLS Снага OY BOTANY —Thes Registrar, The Univeruty, 
PHYBIGINT, баеп Offloer grade (with an Interest In physics of 
the solid stato, and d preferably electronics cere oloa ехрапопое) IN THE panio 
Югтипон, Boyal Aircraft ngh; Чаш На 
study the application d отус жапа and sunilar matan 
frequency ELEOTRIOAL ед © 
dia Bemor entifie ‘Officer or Bauentifo Officer 
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for - 
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mente—The Direotor, Bri Instrument - 
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soa poten th some reasareh experrence), for work which will 
fondamental and &pplied on textile fibres and 
related ey т Offeer, Впбаһ Rayon Research 
Assoolatron, Heald 


Woods, Chislehurst, Kent. 
PHYSICAL Onmxwisra (with а good honours degree 


0 
tot Good Belenoe, 
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